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Abstract—Autism is a behavior syndrome in which
developing process of the affected children is changed.
One of the biggest challenges to identify the person with
Autigtic Disorder lays on the wide range of autism
spectrum. As autism affects the abilities of each child
differently, like the corporal posture and gestures, it is
assumed that the way of moving has as a differentiated
result of pressure and energy applied in plant foot. Foot
alterations produce differencesin plantar pressure during
walking and present a modified mechanical etiology due
to the cinematic and dynamic alterations. Before the
exposed, the aim of this study is to analyze the gait of the
person with Autism Spectrum Disorder. For this purpose,
it is necessary to, i) make a custom insole derived from
latex (biomaterial) integrated with electronic sensors; 11)
detect differences of pressures applied during gait
between individuals with and without ASD. Preliminary
results point to a dight difference between both groups of
children.
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. INTRODUCTION
Invasive developmental disorders are characterizgd
severe and pervasive impairment in several areas of
development, in which disorders of Autistic Spewtru
Disorder (ASD) are included. The autistic disorder
inserted in a spectrum of diseases that can befestatl
through various characteristics and different symps.
This disorder is considered congenital when anasali
are identified until three years old and occur uraleate
of four or five children per 10,000 born withoutnslyom
[1, 2].
The etiology of autism remains unknown. There are
descriptions of environmental factors, such as lvira
infections, exposure to chemicals, obstetric cocapibns
and genetic factors, whose evidence is familianmence
(between 2 to 3% for brotherhood). However, autism
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more likely to be a condition
multifactorial mechanism, i.e. determined by
association of genetic factors (polygenic) and genetic
factors [3]. It is prevalent in boys, every fourtiatic
children three are male [4].

As regards the motor behavior, people affected BpDA
have demonstrated stereotyped motor mannerisms and
marked deficit in motor coordination [5]. These
individuals may run into people or collide with seome

as if they do not see them6. Digitigrade gait, \whiefers

to walk on their toes, is frequent as well as hgpd,
when occurs a reduction in muscular strength. Other
neurological signs commonly described are: nystagmu
anomalous body posture, spasticity and primitieexes
abnormal persistence [6, 7].

In the various studies [8, 9, 10, 11] in which stidi
prevalent symptoms are exposed, there is the acatent
injury in the use of multiple nonverbal behaviotls as
body posture and gestures, which may indicate damag
during the child’'s walking, possibly applying undue
pressure on the sole. However, there is no consensu
about whether the associated variables or gait are
indicator of the disorder.

Thus, the objective of this study is to analyze ghé of

the Autism Spectrum Disorder children. A sequente o
comparisons among a sample of children with no
problems and a sample of children with autism céhi
picture was performed using a custom insole derfv@u
natural latex with pressure sensors placed atingrtants

of the foot.

resulting from a
the

Il. MATERIALS AND METHODS
This cross-sectional study was carried out withdeis
from 4 to 13 years old. All volunteer group undardy
was invited to participate and the sample consistefl
(five) children, a girl and four boys, of whom 2v(t) are
diagnosed with ASD and 3 (three) are non-autistic.
Evaluations were carried out on dates and times
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previously agreed in a private clinic. At the place
children’s parents accompanied the entire procethae
involved not only the children but their parentsd/am
responsible for children, researchers and clintealm.
The study project was approved by the Ethics Cotemit
of the University of Brasilia, UnB. Parents and/or
responsible for children signed a Short term apgirand
patients participated voluntarily.

The research consists of the collection and armlgsi
plantar pressure in subjects with and without ASIdh

the help of sensors that were placed in a cust@olén
made of natural latex, because when vulcanized this
material becomes inert and biocompatible. The @sol
presents the property to maintain the same formdt a
chemical composition during its use; it does natsea
allergies with skin contact and is minimally inwaesi The
insoles were constructed from a cast made witmatgi
and pink plaster with the anatomical shape of trat 6f
each volunteer. After making the insole, the semsoe
engaged in certain points of it and the individuallks
freely. The same is based on the use of sensaratba
isolated or as a matrix group and allow to measurel
pressure.

Fig. 1 shows the locations where sensors weretet¢n
obtain the pressures, in which 8 sensors were fmed
each participant. They were distributed at the fsoin
where greatest pressure is applied during walkingl3
Points from 1 to 3 belong to the foot heel, 4 ard the
middle part of the foot and 6 to 8 to the metatsuSuch
regions, except point 4, were chosen because thay b
most of the body weight; therefore according tos thi
layout, sensors distribution allows the identificat of
plantar pressure in the points of greater strength
application [12]. Point 4 enables to identify whathhe
foot studied is characterized as a flat foot, where
entire foot sole makes contact with the ground.

Latex insole .

Fig. 1- Latex insole made with pressurésensors.
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The absence of sensors on the fingers occurs dtigeto
difficulty of setting them in these places with educed
area. However, the fingers are of great importancihe
recognition of gait stages. The advantages of this
measurement are: easy to use and a reduced aicquisit
cost even for a high sampling frequency due tosthall
number of sensors used. The collection of signas w
made from a specific hardware and software develope
by the team. The software is used to display tleatpt
pressure curve as a function of time on the compute

Il RESULTS

Table 1 presents average energies normalized by the
masses squared of the respective participant. $heofl
square mass is due to quadratic relationship presen
energy of the signs, so the results are both in the
numerator and in the denominator quadratic unisn®
the measurement unit of the values listed in V2/Kg

Table 1 - Average energy normalized

Participants
Sensor | AUISIiC | e NOU | ot Alz\tli(;tti .
Numbe| 1(26 " Autistic 1 Autistic 2 "5 )
r Kg) 9 (28Kg) | (60Kg)
Kg)
3 111E-
1 |0,0001480,0002030,0001350,000134 " -
2 |3,35E-088,49E-050,0002533,66E-05 "'0-
3| 0,000195,21E-050,0001460,000131 *°0°%°
4 [0,0001522 90E-06 0,0031221,15E-05 1 *
5 |2,23£05493E-10128E-132,78E-14 115
6 | 0,00048 3,30E-058,20E-052,65E-05 *'co
7 [0,0009550,0001990,003534 0,00037 *'2i"
8 |1,48E-052,41E-060,0002368,33E-05 0'02012

Table 2 presents the average normalized by the pfass
each of the groups studied and in the end the gedndal
energy applied to each of the groups.
Table 2 - Average normalized by groups
Participants
Autistic group | Group Not Autistic

Sensor Number

0,00017553

8,96833E-05

5,91975E-05

0,000109863

0,000121268

0,000321773

7,74314E-05

0,001056932

Q| WIN|F

1,11572E-05

8,88127E-14
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Participants
Sensor Number |Autistic group |Group Not Autistic
6 0,000256575 4,71133E-05
7 0,00057663 | 0,001312077
8 8,58235E-06| 0,000146622
Total 0,000160796/ 0,000385508

From a more detailed analysis of the captured &giha
was possible to observe that, for most sensordrehi
diagnosed with autism showed average energies emmall
than non-autistic children, for the conditions undich

the acquisition of signals was performed. This &3t
that there may be observable differences betwedén ga
patterns of autistic and non-autistic children imikar
conditions. It is noted that there are reports thafstic
children present footsteps that are sometimes more
intense and sometimes less intense than non-autisti
children, while in the experiment conducted theosec
case was apparently shown.

The mapping of their occurrence and etiology is
extremely important for the development of primary
prevention effective programs of posture and harmfu
diseases to the lower limbs of these individuals.

V. DISCUSSION
Autism is a behavior syndrome in which developing
process of the affected children is changed. Onéhef
biggest challenges to identify the person with stiti
Disorder lays on the wide range of autism spectram.
autism affects the abilities of each child differgnlike
the corporal posture and gestures, it is assumetdtlile
way of moving has as a differentiated result ofsptee
and energy applied in plant foot. Foot alteratiprsduce
differences in plantar pressure during walking present
a modified mechanical etiology due to the cinematid
dynamic alterations.
As already evidenced in several studies, the dagtvery
individual is different and significantly influensethe
person’s quality of life. Thus, it is natural andportant
worrying about the manner in which the individutdps,
since this could bring damage to their health. Eveme
important is to study children’s gait since, atsthime,
orthopedic corrections are important in order toimize
possible damage to gait, feet, lower limbs and,emeer,
all the person's health. In particular, people cagr time
notice these anomalies in gait, reporting them to
professionals due to symptoms such as pain in deet
legs, backache, irregular wear on their shoes, grothrer
symptoms.
However, specific groups show great difficulties do
that, such as children with ASD. Autism is a disrdr
syndrome characterized by the presence of thetiautis
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triad, namely, difficulties in interpersonal retatships,
communication difficulties and “imprisonment in the
own world”. Due to the first two factors of the ad-
difficulty in communication and difficulty in
interpersonal relationships- is often impossible foe
autistic children to properly express what theyfamding,
or what is bothering them, which complicates the
identification of problems, such as changes in. gait
Besides, it is possible to see in many cases signif
changes in gait involving children with this synadre,
while some step pressing against the ground, akeis
case with classic autism, others step very lighahly on
tiptoe, as is the case of children with Aspergerdsgme,
which is part of the autistic spectrum. Thus, tléisearch
tried to make a study of autistic children gait,dinect
comparison with non-autistic children in the sange a
group which may help therapists in the treatment of
possible changes. As presented, it has been dshaln
with five children aged from 4 to 13 years old, ayid
and four boys, 2 of them with a defined autistiagiiosis
and 3 non-autistic. It was noted, from the resuttds
possible to perceive some differences in pressppéeal
in different areas of feet, both in comparison hestw
autistic and non-autistic as well as between imfliai
sensors. Still, it was possible to note that wittie group
studied, autistic children generally applied lessspure
throughout the plantar area, observed by lowereggnef
sensors compared to non-autistic children, indicgtat
first glance, they step on a lighter way.

Despite these facts presented, results are notusive in
this preliminary analysis, pointing out that itéssential
to increase the number of individuals included lwe t
survey to have a significant sampling group fotistiaal
analysis, promoting a deepening in the study, ngisi
chances and performing statistical tests on thepkam
collected. In future investigations, it is intended
monitor continuously on a daily basis, which coslbw
differences due to everyday or unusual situatiamsng
walking.
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