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ABSTRACT

Objective: The present study aimed to assess gross motor development in Egyptian preschool children with attention deficit

hyperactivity disorder and its relation to the total percentile scores of the ADHD Rating Scale-IV.
Methods: Fifteen Egyptian children suffering from attention deficit hyperactivity disorder (ADHD) according to the ADHD Rating
Scale-IV participated in this study from both sexes (11 boys and 4 girls) with mean age 65.47 £3.58 months. They were conducted by

Peabody Developmental Motor Scale (PDMS- 2) to determine their gross motor skills.

Results: Based on the gross motor quotient classifications, the children suffering from ADHD had a significantly lower age equivalence

in gross motor subsets than their chronological age.

Conclusion: We could conclude that children suffering from ADHD had a significant developmental delay in gross motor skills.
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Introduction

Attention deficit hyperactivity disorder (ADHD) is the
highly frequent neurobehavioral disorders that affect the
children at age ranged from 4-17 years old. Its prevalence
among Egyptian children ranged from 21.8 % to 16.2 %
based on the teacher and parents scales respectively. The
interaction ~ between genetic, environmental and
neurobehavioral factors taught to be the causes of
ADHD!". Boys have reported high incidence than girls. It
was characterized by inattentiveness, impulsiveness and

overactivity’l.
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The diagnosis of ADHA requires assessment for the child
in two different settings”’. There are different diagnostic
tools that were used to assess these children e.g. the
International Classification of Mental and Behavioral
Disorders 10th revision (ICD-10) and the Diagnostic and
Statistical Manual of Mental Disorders 4th edition (DSM
IV)H. ADHD Rating Scale-IV is one of these diagnostic
tools. It is good valid and reliable tool. It provides valid
information about the severity of ADHDS1,

Children suffering from ADHD had lower developmental
motor skills than normal children. They were suffering
from impairments in timing and motor coordination
which decrease their self-confidence and participation in
activities and increase the possibility of their exposure to a
motor and cardiovascular disorder!”. This study aimed to
assess gross motor development in Egyptian preschool
children with attention deficit hyperactivity disorder and
its relation to the total percentile scores of the ADHD
Rating Scale-1V.
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Subjects, instrumentations, and procedures:
Subjects:

Fifteen Egyptian children suffering from attention deficit
hyperactivity disorder (ADHD) participated in this study
from both sexes (11 boys and 4 girls). This study was
conducted in the period from March 2017 to October
2017. They were recruited from several kindergartens,
according to the following criteria:

1. Their age ranged from 60 to 72 months.

2. They had no history of cerebral palsy, epilepsy or
head trauma.

3. They were suffering from attention deficit
hyperactivity disorder (ADHD) according to the
ADHD Rating Scale-IV. ADHD Rating Scale-IV
checklist was written by their teachers. The
process of making a diagnosis was done by the

therapist based on the screening tool”!.

The study was approved by an Ethics Committee of the
Cairo University. Child’s parents had signed a consent
form about the purpose of the study, its benefits and
inherent risks, their committee with regard to time and

money and Agreement to participate.

Instrumentations:
Before the following evaluation, the purposes and

procedures were fully explained to the children’s parents.

ADHD Rating Scale-1V checklist P°l.

It was used to determine the child was diagnosed with
ADHD or not.

Peabody Developmental Motor Scale (PDMS-2).

It was used to assess gross motor skills”l. The children in
this study were tested to determine the developmental

skills levels.

Procedures:

Each child was examined individually, using ADHD
Rating Scale-IV checklist. The child's teacher was asked to
write the checklist. Then the therapist interpreted the
total scores obtained from the checklist and she converted
it to the percentile scores based on their total scores. If
the child was diagnosed with ADHA, he/she was
conducted to Peabody Developmental Motor Scale
(PDMS- 2) to determine his/her gross motor skills. The

Gross motor skills include assessment subsets for

stationary, locomotion and object manipulation. Each
item of subsets scored as 2, 1 or 0. After administration of
all tests in each subtest, raw and standard scores were
intended for each one. Finally, the gross motor quotient
(GMQ) was determined. The GMQ was converted into a
description included in the PDMS-2 manual. This
description reflected the child relative strengths and

weakness of motor development®l.

Statistical analysis:

The mean value and standard deviation were calculated
for each variable measured during the study. Paired t-test
was calculated for chronological age and age equivalence
in months variables measured during this study. We used
level of significance 0.05.

The Bivariate Correlations procedure computed Pearson-
a parametric test, to test the relationship between gross
motor quotients and the percentile scores of ADHD
Rating Scale-IV variables with ordered categories and

their significance levels.

Results

The descriptive analysis of the measurable
variables.

It is worth mentioning that the ages, ADHD Rating Scale-
IV (the percentile scores) and Peabody Developmental
Motor Scale (PDMS- 2) gross motor skills scoring
variables (mean *standard deviation) were summarized

in table (1).

Table 1: the mean values of measurable variables

Item X +sp
Age in months 54.53 £9.24

ADHD Rating Scale-IV (the percentile scores) 96.47 £1.88

Stationary 46.60 £3.78
Locomotion 134.00 £6.30
Raw score Object
31.73 £3.99
manipulation
Stationary 7.600 £2.530
Locomotion 5.667 £0.976
Peabody Standard score  Object
6.467 £0.915
Developmental manipulation

Motor Scale Gross motor quotients 78.067 £8.648

(PDMS- 2) Stationary 43.000 +7.358
Locomotion 34.533 £2.722
Age equivalence
Object
in months 37.600 +4.896
manipulation
: Mean. SD: Standard Deviation.
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Based on the gross motor quotient classifications, the
quotient showed that there were two children with
ADHD who had gross motor skills in the average range,
six ADHD children scored below average gross motor and

seven children had poor gross motor on the PDMS-2.

Chronological age and age equivalence in months
for  stationary, locomotion and object
manipulation subsets.

Comparing the chronological age and age equivalence in
months  for stationary, locomotion and object
manipulation subsets revealed significant delay in the

gross motor subsets (stationary, locomotion and object

manipulation) as (p<<0.05), table (2).

Table 2: comparison between the chronological age

and age equivalence in months for gross motor

subsets
Percentage of
Mean
Items t Sig. (2-tailed) developmental
difference
delay
Chronological age
— stationary age
11.53 3.037 .009%* 22.14%
equivalence in
months
Chronological age
— locomotion age
20.00 7.791 .000* 36.68%
equivalence in
months
Chronological age
— object
manipulation age 16.93 6.793 .000* 31.04%

equivalence in

months

*: Significant

Pearson bivariate correlation between gross
motor quotients and the percentile scores of
ADHD Rating Scale-1V variables.

As shown in figure (1), there was no significant
relationship between the gross motor quotients and the

percentile scores of ADHD Rating Scale-IV which was

found to have insignificant relationships at 5% significance

level.

Brenn meter geatant
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Figure 1: The relationship between the gross motor
quotients and the percentile scores of ADHD Rating
Scale-IV

Discussion

This study was conducted to assess gross motor
development in Egyptian preschool children with
attention deficit hyperactivity disorder and its relation to
the total percentile scores of the ADHD Rating Scale-IV.
It was conducted to Egyptian children suffering from
ADHD who have reported high incidence in the last
years. It may be referred to the high exposure to risk
factors (e.g.; passive smoking of mother during
pregnancy, poor socioeconomic condition and birth
order)!'l. The incidence of ADHD in pre-school and
primary school age children was 6.5%!"". One of the
reliable and valid tools used to diagnose ADHA is ADHD
rating scale-IVI'"'l. Children suffering from ADHD had
movement behaviour problems. These problems include
impairment of movement timing, difficulties in inhibiting
motor responses, fine motor coordination and balance®®.
In this study, we were used Peabody Developmental
Motor Scale (PDMS-2) which is good valid and reliable
tool used to assess gross and fine motor skills in preschool
children!'),

In this study, the results obtained from the collected data
showed that children suffering from ADHD had a
significant developmental delay in gross motor skills.
Based on the gross motor quotient classifications in
PDMS-2, the quotient showed that there were two
children with ADHD who had gross motor skills in the
average range, six ADHD children scored below average
gross motor and seven children had poor gross motor.
These results come in agreement with Neto et al., 2015

who stated that ADHD is associated with a delay in motor
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development when compared to typically developing
children!">'. These defects in motor behaviour can be
due to decrease of the signals of prefrontal cortex by

parietal cortex, basal ganglia, and cerebellum!*,

We recommended that considering medication, age,
gender, and type of ADHD (inattentive, impulsive or
combined) as factors that are not considered in our study.
Also, further studies can be done for larger sample and
higher age. Other skills like balance, fine motor, and
timing of movement needed to be investigated for
children suffering from ADHD.

Conclusion
We could conclude that children suffering from ADHD

had a significant developmental delay in gross motor

skills.
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