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Abstract
Article History: Background and Objectives: Children with intellectual disabilities (ID) not only have
Received: 17 June 2023 impairments in cognitive functioning but also experience difficulties in perceptual
Revised: 26 December 2023 and motor skills, which may lead to balance deficits and increased risk of falls. The
Accepted: 02 January 2024 preset study aimed to assess the relationship between fundamental motor skills and
ePublished: 19 March 2024 postural control adaptability and compare them in teachable children with ID and

normal children.

Materials and Methods: This descriptive study involved 34 girls with ID and 30 age-
matched healthy peers aged 7-13. Balance variables, including amplitude, variability,
and velocity of the center of pressure (CoP), were evaluated using the force plate in
Tandem and Feet-together conditions. Fundamental motor skills were also assessed
using the third edition of the Test of Gross Motor Development (TGMD-3). The
independent t-test and repeated measures were used to examine between-group and
within-group differences in balance variables. The Mann-Whitney U-test and
Spearman's rank correlation were also employed to assess group differences and the
relationship between variables. All statistical analyses were performed using SPSS
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Coresponding _ author laheh software. A p-value less than 0.0 was considered statistically significant.

Azadian, Department of Physical

Education and Sport Sciences, Results: The results pointed out that children with ID had lower scores on the TGMD-
Hamedan Branch, Islamic Azad 3 test compared to the control group (P<0.05). Adaptability in variability and
University, Hamedan, Iran. amplitude of CoP was significantly lower in the ID group compared to the control
E-mail: azadian1@yahoo.com group (P<0.05); nonetheless, there was no significant difference between the two

groups in velocity under all conditions (P>0.05). The correlation analysis also
demonstrated that displacement scales and object control had a moderate and
significant relationship with balance variables (P<0.05).

Conclusion: As evidenced by the obtained results, children with ID have impairments
in fundamental motor skills and balance. Adaptability in postural control, especially
in the anterior-posterior direction, may increase the risk of falls. Balance interventions
may be effective in improving fundamental motor skills in both children with ID and
those without intellectual disabilities.
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Extended Abstract

Background and Obijective

Children with Intellectual Disabilities (ID) often
face significant challenges in  motor skill
performance due to delays in motor skill
development compared to their peers. These
individuals typically exhibit lower locomotion and
object control abilities than typically developing
children and adolescents. Weaknesses in
locomotor and object control skills, such as
jumping, running, shooting, and throwing, present
them with daunting challenges in acquiring new
motor skills, affecting their self-esteem and
motivation to participate in physical activities and
sports. Children with 1D often have postural
disorders, deficits in postural control strategies, and
underdeveloped balance. Studies on center of
pressure (CoP) variables have indicated that
individuals with ID have more significant CoP
displacement and sway compared to their healthy
peers. While research on the variability of postural
control in children with ID is limited, studying this
feature in walking and balance provides insights
into factors affecting balance and fall risk.
According to the criteria defined in the fifth edition
of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) by the American Psychological
Association, individuals with ID have fall risk
factors (such as decreased muscle strength and
balance)  similar to  elderly individuals.
Nevertheless, they have additional risk factors, such
as epilepsy; therefore, falls may occur at younger
ages for individuals with ID. In light of the
aforementioned issues, the present study aimed to
assess fundamental motor abilities, speed, and
variability in CoP movements during proprioceptive
manipulation in children with ID and compare
them with typically developing peers. Furthermore,
this study examined the relationship between
fundamental abilities and CoP  movement
variability in children with and without ID.

Materials and Methods

This descriptive applied research was conducted
on 34 female students aged 7-13 with mild
intellectual disabilities (1Q: 70-50) selected
purposively from special schools and 30 children
with normal intelligence matched for age, height,
and weight who were selected as the control group
using convenience sampling. The exclusion
criteria entailed neurological disorders (except for
intellectual disabilities in the ID group), chronic
medical conditions, visual impairments, and
physical impairments affecting balance. The Test
of Gross Motor Development Third Edition
(TGMD-3), consisting of two scales (locomotor
skills and object control skills), was used to assess
fundamental motor abilities. For static balance
assessment, CoP movements were collected using
a Force plate 9281 EA device. Measured
parameters included movement speed and CoP
displacement range in anterior-posterior (AP) and
medial-lateral (ML) directions. Root mean square
was used to calculate CoP movement variability.

The static balance test included tandem stance and
tandem walk in two conditions: stable support
surface (barefoot on a force plate) and unstable
support surface (foam placed on the force plate).
Considering the normal distribution of balance
data, Independent samples t-test and repeated
measures analysis of variance were utilized for
between-group and within-group comparisons,
respectively. The Wilcoxon signed-rank test and
Spearman's correlation were employed for non-
normally distributed variables and correlation
analysis  between balance variables and
fundamental abilities, respectively. Statistical
analysis was conducted using SPSS software
(version 21). A p-value of less than 0.05 was
considered statistically significant.

Results

The results pinpointed significant differences
between the two groups in the total score of the
TGMD-3 test, as well as in the locomotor and
object control subscales. Significant differences
were also observed between the two groups in the
variability measures of tandem stance-unstable
surface, tandem walk-stable surface, and tandem
walk-unstable surface tests. In the tandem stance-
stable surface, tandem walk-stable surface, and
tandem  walk-unstable surface tests, CoP
displacement range was significantly greater in the
ID group compared to the control group.
Nonetheless, there were no significant differences
in CoP movement speed in any conditions.
Within-group comparisons in CoP movement
range variable illustrated significant effects of foot
position, stability, and direction in the ID group.
In the control group, foot position and direction
were significant factors. The comparisons of
means indicated a significant increase in CoP
displacement range in the AP direction compared
to the ML direction when transitioning from
tandem stance to tandem walk, or when making
the support surface unstable (using foam). Foot
position and direction also significantly afectd
variability. Correlation results between balance
variables and fundamental abilities revealed a
significant negative correlation between these
variables, particularly with higher variability
observed in the AP direction.

Discussion

The results indicated significant differences
between the two groups in fundamental abilities.
Consistent  with  previous research, motor
experience, and physical activities contributed to
improving motor  abilities, with  cognitive
functioning impairment being a major factor
affecting the difference between the two groups.
Transitioning from a two-leg stance to tandem led
to a significant increase in variability and CoP
displacement range, indicating the impact of
surface instability on CoP movements. According to
complexity theory, drastic changes in variability
negatively affect individual adaptability. Consistent
with this theory, significantly higher variability was
observed in children with ID, potentially indicating




less mature postural control and increased fall risk,
especially in the anterior-posterior direction and
during more challenging tasks. The correlation
between balance and locomotor skills underscores
the importance of physical activity in developing
fundamental abilities.

Conclusion
As evidenced by the results of this study, ID

children exhibit weaknesses in fundamental
abilities and experience difficulties in balance tasks.
Moreover, it was reported that variability in postural
control among these children increases fall risk.
Given the observed relationship between balance
and fundamental abilities, the implementation of
effective  balance exercises may improve
fundamental skills and reduce fall risk in children
with ID.
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