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Abstract

Autism spectrum disorder is known as one of the most prevalent psychological disorders
in children, which affects biomechanics of walking skill. The present study was conducted
to compare the characteristics of the stance phases of walking in autistic children to their
healthy peers. Forty children 7-12 years entered into two groups of children with autism
and healthy. Timing of sub-phases, foot progression angle and total time of the stance
phases was measured with foot scan device in walk way. The results indicated that autistic
children versus control group had more forefoot contact and push-off phases, total time of
the stance and foot progression angle, while they had less initial contact and foot flattening
phases (P < 0/05). These findings suggested that autistic children had different strategies
for body mass support at different stance phases.
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Extended Abstract

Background and Purpose

Autism spectrum disorder is a psychological problem that can be characterized
with impairment in social interactions and unusual patterns of behavior in early
childhood (1). Further, individuals with autism spectrum disorder often showed
delayed motor skills development and abnormal walking patterns (2). Analysis of
walking provides effective and practical information on the characteristics and
problems of walking. This information could be utilized in the diagnosis and
treatment of several disorders and diseases (3). This has led researchers to study
the dimensions of walking in autistic children employing a variety of methods. In
addition, several previous researches have studied the general aspects of the
stance and swing phases in autistic children, yet none of them have specifically
studied the stance phases. Therefore, with regrad to the importance of stance
phase, further research is required to identify the characteristics of this variable.
The present study was conducted to compare the characteristics of the stance
phases of walking in autistic children to their healthy peers.

Materials and Methods

The participants of the present study were selected via the purposeful sampling
technique based on the exclusion and inclusion criteria as well as the accessibility
of the participants. The samples of this work were selected out of children with
typical development aged 7 to 12 from primary schools and children with autism
spectrum disorders aged 7 to 12 from autism centers in Isfahan. At the end of the
sampling process, 20 children with mild autism and 20 typically developing
children were selected as the participants of the present study. Subsequently, they
were assigned in to two groups of children with autism spectrum disorder and
children typically development as the control group. The inclusion criteria
comprised the absence of any specific diseases that make limitations on the
research tests. In addition, the required criterion for autistic children's
participation in the study was the presence of mild autism (4). A footscan was
utilized to collect data on temporal variables of the roll-over process during stance
phase of gait and the foot progression angle. The footscan pressure mat was
mounted in midway of the 10-meter walk way. Prior to testing, the participants
walked on the walk way to be familiarized with testing condition. Afterwards,
they were asked to walk in self-selected speed in order to collect the natural
walking patterns for at least six times. They were asked to walk on the footscan
device without any justification and walk without consciously controlling the step
on the mat (5). At least six correct tests were recorded from each participant. The
average of the six tests for the dominant foot was calculated for analysis.
Independent t-test was used to compare the variables between the two groups.
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Significance was accepted at the 95% confidence level for all the statistical
parameters (p < 5555.

Findings

The results of the independent t-test to compare the relative time of each phase of
the roll-over process, the total time of the stance phase, and the foot progression
angle during gait are illustrated in Table 1. As could be seen, the relative time of
the initial contact phase and the foot flat phase was significantly lower in children
with autism spectrum disorder than that in children with typically development (p
= 0.001). In contrast, the relative time of the forefoot contact and forefoot push-
off phase (p = 0.001), and the total time of the stance phase (p = 0.004) were
significantly more in children with autism spectrum disorder compared to those
in children with typically development. In addition, the foot progression angle
during gait in children with autism spectrum disorder was significantly more than
that in children with typically development (p = 0.001).

Table 1- Mean £ SD of factors during stance phase of gait and foot progration

angle
Factors Groups Mean + SD t-test p
Relative time of Initial CASD 45+ 2.08 o
Contact Phase (%SP) e igEpeapn oo OO
Relative time of Forefoot CASD 35.38 + 6.64 .
Contact Phase (%SP) CTD 20.14 + 4.02 8.775 0.001
Relative time of Foot Flat CASD 22.25+5.64 o
Phase (% SP) CTD  349+794 808 0001
Relative time of Fore Foot CASD 37.87£5.43 .
Push OFf Phase (%SP) CTD  204+806 >899 0.001
Total time of CASD BL0 32 2L L o
Stance Phase (ms) CTD 695.34 + 3.027 0.004
111.37
Foot progression angle CASD 18.72 £ 6.74 *
(degree) CTD 9.38+3.11 5.63 0.001

SD= Standard Deviation; CASD= Children with Autism Spectrum Disorder;
CTD= Children with Typically Development; %SP= % Stance Phase; ms=
mile second. *Represents a statistically significant difference between groups

B<y.c5).
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Conclusion

The stance phase is one of the most influential steps in gait rhythm, but there is
not enough research on this issue among children with autism spectrum disorder.
The present study probed the dimensions of this walking process in children with
autism spectrum disorder. The findings ofthis study indicated that children with
autism spectrum disorder have deficits in four phases of gait stance phase. These
results revealed the adoption of conservative strategies by autistic children, which
are associated with compensatory mechanisms to maintain and control balance
during gait. Given the importance of gait as one of the fundamental skills of
displacement, disorders in this area may potentially affect learning more complex
motor skills and their daily activities, and disrupt social interaction and social
development as well. A better understanding of the underlying causes of
movement disorders is certainly essential to enhance knowledge regarding these
problems that could facilitate future rehabilitation approaches.
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