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ABSTRACT

Autism is an evolutional syndrome that causes social and interactional disorders
:and changes movement patterns. Corrective exercises can positively affect gait and balance in autistic
Received: 02 Aug 2020 children. The suit therapy is jointed with hooks and elastic bands that balance pressure and support
Accepted: 21 Aug 202 muscles and joints. This study compares the effect of corrective exercise with and without suit therapy
on gait kinematic and balance in autistic children with toe walking.
[VETELE A group of 30 autistic boys with toe walking (Mean%SD: age= 5.7+1.7 years, height= 106.4+19.5
cm, and weight= 20.8+5.8 kg) were chosen voluntarily and purposefully in this study and then randomly
assigned into two groups of with and without suit therapy. Both groups received 8 weeks of corrective
exercises, including 5 sessions per week, each session for 2 hours. The cases gait kinematic (Tree di-
mensional movement analysis) and balance (Tinetti) were evaluated in the pre and posttest. Paired and
independent t-test were used for statistical analyses using SPSS v. 16.
5T The result revealed a significant difference in the gait kinematic between the two groups. Treat-
ment in the corrective exercises group with suit therapy was significantly more effective in stride length
(P=0.001), step length (P=0.001), step width (P=0.021), walking speed (P=0.001), ankle dorsiflexion in
stance (P=0.001), and swing (P=0.001) phase than that corrective exercises without suit therapy group.
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Keywords: But between these two groups, no significant difference was observed in stride time (P=0.444), cadence

Corrective exercises, :  (P=0.361), deviation foot (P=0.614), and hip flexion (P=0.135). The results of the study also showed no
Suit therapy, Gait significant difference in balance (P=0.927) between groups.

kinematic, Balance, : Corrective exercises with suit therapy are more effective than ones without suit therapy.

Toe walking autism : Therefore, corrective exercises sessions with suit therapy are suggested for autistic boys with toe walking.

Extended Abstract A significant increase in the prevalence of autism disor-

ders among children has been reported 110 per 10000

1. Introduction people. Autism is just a mental illness, but it also involves

movement disorders easily seen in these patients’ body

utism is an evolutional syndrome that systems and developmental characteristics. Among the

causes social and interactional disorders many complications, motor consequences are so associ-

and changes the patterns of movement. ated with autism that it is known as one of the most valid
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criteria for diagnosing this disease. Space costume is a
collection of a vest, shorts, knee braces, hat, and special
shoes. The different parts of the garment are connected by
hooks, loops, and elastic bands that regulate the pressure
and support of the muscles and joints. The vest is made of
inelastic material, in which the elastic band determines its
position on the body according to the type of disease. Elas-
tic bands stretch shortened muscles and stretch muscles,
and by pressing on the joints, they improve the deep line,
the vestibular system and increase coordination.

Since children with toe autism suffer from plantar flex-
ion of the ankle, flexion of thigh, and flexion of the foot,
it seems that due to the capabilities of the spacesuit and
by adjusting its elastics bands, passive dorsiflexion, hip
extension, and inward rotation can be disabled. Or caused
extrapolation in children with autism. Considering that
many articles have reported the effect of space clothing
on the balance of cerebral palsy patients, also the impact
of this method on the balance of multiple sclerosis pa-
tients, gait pattern and balance of Parkinson’s patients’
balance and proprioception and gait pattern the departure
of the elderly has been shown and considering that autism
has become very prevalence among children, especially
in recent years. Still, to our knowledge, the effect of suit
therapy on autistic patients has not been studied, so the
purpose of this study is to compare the impact of correc-
tive exercise with and without suit therapy on gait kine-
matic and balance in autistic children with toe walking.

2. Methods

A group of 30 autistic boys with toe walking
(Mean+SD: age=5.7+1.7 years, height=106.4+19.5 cm,
and weight=20.84+5.8 kg) were chosen voluntarily and
purposefully in this study and then randomly assigned
into two groups of with and without suit therapy. Both
groups received 8 weeks of corrective exercises, includ-
ing 5 sessions per week, each session for 2 hours. The
cases gait kinematic (Tree dimensional movement analy-
sis) and balance (Tinetti) were evaluated in the pre and
posttest. Paired and independent t-test were used for statis-
tical analyses using SPSS v. 16.

3. Results

The result revealed a significant difference in the gait
kinematic between the two groups. Treatment in the
corrective exercises group with suit therapy was sig-
nificantly more effective in stride length (P=0.001), step
length (P=0.001), step width (P=0.021), walking speed
(P=0.001), ankle dorsiflexion in stance (P=0.001), and
swing (P=0.001) phase than that corrective exercises
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without suit therapy group. But between these two groups,
no significant difference was observed in stride time
(P=0.444), cadence (P=0.361), deviation foot (P=0.614),
and hip flexion (P=0.135). The results of the study also
showed no significant difference in balance (P=0.927) be-
tween groups.

4. Discussion and Conclusion

The present study showed that corrective exercises with
suit therapy significantly improve the correction in ki-
nematics compared to correctional exercise without suit
therapy. Cerebral palsy is consistent, perhaps because suit
therapy is based on increasing proprioception, improving
body alignment, applying resistance, active motor par-
ticipant of the patient, and the intensity and continuity of
treatment sessions.

Other reasons for the improvement in gait kinematics
include that in children with autism, the plantar flexor and
flexor thigh muscles are shortened, the dorsiflexor and ex-
tensor thigh muscles are stretched, muscle balance is lost,
and all forces are weak.

When the suit therapy is adjusted correctly on the child’s
body, dorsiflexion and passive thigh extension stretch the
plantar flexor and flexor thigh muscles. It strengthens the
dorsiflexor and extensor thigh muscles, so repetition helps
organize the central sense.

The study showed that corrective exercises with suit
therapy do not significantly affect the balance of children
with autism performing static balance.
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1. Toe Walking
2. Stride Length
3. Step Width
4. Cadence
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