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Abstract

Although the autism spectrum disorder (ASD) is a frequent topic of research,
there are still many uncertainties and things that need to be discovered, in order to
properly plan and implement treatment and enable maximum functional independence.

Considering that most studies refer to the assessment of the behaviour, social
interaction, etiology of the autistic spectrum disorder, the main goal of our research was
to determine the existence of a correlation between motor development and the degree of
stereotypic motor movements in children with ASD. A sample consisting of 31 children
with ASD aged 5 to 8 years was included in the research, and a gross motor assessment
scale, a fine motor assessment scale and a repetitive behaviour assessment scale was used
to obtain the necessary information.

According to the obtained results, we can conclude that there are large devi-
ations in the motor development of children with ASD, both in gross and fine motor
skills. The more pronounced the stereotypic movements, the greater deviations there are
in motor development, and conversely, children who have a better coefficient of motor
development have less pronounced stereotypic activities.

Early motor impairments are evident in children with ASD, especially in those
later diagnosed with ASD. More research is needed to ascertain the clinical utility of
motor impairment detection as an early trans diagnostic marker of NDD risk. Our view
is that early stimulation and treatment of motor disorders will lead to a reduced frequen-
cy of stereotyped movements and better functionality.
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Introduction

Developmentally, motor skills play a key role in shaping children’s
interactions with other people and their environments from infancy, and are
thus intrinsically linked to social, communication, adaptive and cognitive skill
development. The first communication skills to emerge — facial expressions,
joint attention and proto imperative pointing — are all motor behaviours. Early
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differences in motor behaviour could therefore have cascading developmental
effects across domains. Motor skills may be the domain in which developmental
divergence appears first (De Marchena & Zampella, 2022; Bauman, 1992).

The development of motor skills depends on the formation of complex
connections between different parts of the brain that link sensory information
from the body with information from the environment, plus our innate motiva-
tion to plan and execute motor movements. A number of theories about the origin
of these motor difficulties that are so widespread in the neuro divergent popula-
tion are encountered in the literature, but no theory is sufficiently developed and
conclusive (Laurie, 2022; Wilson, Enticott, Reinhart, 2018):

¢ Differences in brain wiring - this may affect ideas and intentions, sen-

sory integration, motor.

® Learning, prediction, body awareness, coordination and praxis.

e Joint hypermobility/low muscle tone - this affects core stability, pos-
tural stability, muscle strength and overall stamina.

* Anxiety - this can affect willingness to participate in challenging and
novel tasks. It can lead to avoidance of activities and therefore a re-
duction in the development of motor skills.

Despite not being listed as a core trait of autism in the diagnostic criteria,
differences in motor skill development are often the first traits seen in autistic
children (Leiviska, 2023). In addition to the multitude of symptoms that pose a
challenge for diagnosing ASD, there are also the manifestations of different types
and degrees of motor disorders. Some of the most relevant signs of motor devel-
opment delays in children with ASD described in the literature during the past
few years: delayed motor development; persistent asymmetry when lying on the
stomach at 4 months of age; righting from the supine to the prone position moving
all the body end bloc not in a corkscrew fashion; abnormal patterns of crawling;
walking asymmetry; sequencing instead of superimposition of one movement on
the other for example during gait; unusual positions of arms; poor coordination;
muscle tone and reflex abnormalities; choreiform movement of extremities; im-
paired finger-thumb opposition; stereotyped movements of the body, limbs, and
fingers, including hand flapping; unusual gait patterns, including walking on
tiptoes; poor motor imitation; impairment of postural control (Posar & Visconti,
2022).

In the development of the child, in the first months of life, we can notice a
range of stereotypes, that is, repetitive movements, but later with the maturation
of the nervous system and brain structures, they are lost. That is, as the child
grows, his motor abilities also increase, gross and fine motor skills develop, as
well as Oro-facial motor skills. In children with an autistic spectrum disorder,
stereotyped movements persist, which significantly conditions the development
of motor skills and less developed motor skills are often recorded (Kovachevs-
ka, 2022). Stereotypic behaviours (SB), also known as repetitive and restrictive
behaviours, are one of the iconic symptoms in children with autism spectrum
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disorder. An analysis of the literature shows that stereotypies often refer not only
to movements, but also to other behaviours (e.g., posture, speaking, sniffing) that
are classified as repetitive, while motor stereotypies are repetitive, rhythmic, of-
ten bilateral movements with a fixed pattern (e.g., hand flapping, waving or rotat-
ing) and regular frequency that can usually be stopped by distraction (e.g. calling
one’s name) (Péter, Oliphant, Fernandez, 2017).

Stereotypes can be classified as primary, meaning they appear to be pure-
ly physiological, or secondary, which exist in association with other psychiatric
or neurological disorders (Muthugovindan and Singer, 2009; Péter, Oliphant, Fer-
nandez, 2017). On the other hand, primary stereotypes can be classified into two
groups, common (e.g., pencil tapping, hair curling, nail biting) and complex (e.g.,
hand waving, waving, finger wiggling, etc.) (Singer, 2009). About 20% of children
exhibit common types of primary motor stereotypies, while primary complex
motor stereotypies are estimated to affect 3-4% of children in the United States
(Singer, 2009).

Methodology

Although deviations and delays in motor development are perhaps the
first predictors of the autistic spectrum disorder, that is, they are the first noticea-
ble manifestations, the number of researches covering this problem is still small.
In that direction, the main goal of the research was to determine the existence of
a correlation between motor development in children with an autistic spectrum
disorder and the frequency of stereotypical motor movements. The methods of
analysis, generalization and casualness were used for data collection, and docu-
mentation analysis and scaling were used as techniques. Instruments that were
applied are the Scale for the assessment of gross and fine motor skills (Kid Sense
Child Development, 2013) and the Scale for the assessment of stereotyped behav-
iour, in which the behaviour is rated according to a five-point Likert scale (RBS-
EC / University of Minnesota, 2000).

The sample was consisted of 31 examinees, children with confirmed
autism spectrum disorder, students in primary schools with resource centres
“Idnina” and “D-r Zlatan Sremac” from Skopje (Fig. 1).
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Figure 1. Age and gender distribution of the examinees
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The main limitation of the study is the small number of respondents,
which limits the possibility of generalization of the obtained results, although
they are in line with the results of relevant research.

Results

According to the obtained results, we can conclude that we have large
deviations in the motor development of children with ASD in both areas, that
is, in gross and fine motor skills. In addition to having activities that the re-
spondents can perform, the percentage representation of those activities that
the respondents with ASD cannot perform is higher.
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Figure 2. Gross motor development

Assessments of gross and fine motor skills were performed according
to expectations for a given age. For the 5-6-year-old group, gross motor skills
were assessed through 14 items such as standing on one leg for 10 seconds,
throwing a ball, stepping backwards, etc. At the age of 7, the assessment took
place through 15 items, and at the age of eight, 14 items. From figure 2, it can be
seen that negative answers prevail among the majority of respondents, which
indicates the impossibility of realizing given activities, with the fact that among
boys aged 7 years in 5 categories there is an equal distribution of positive and
negative answers and they are not included in the graph, the group of 8 years
old in two categories has equal distribution. While for girls only at the age of 7
there is an equal distribution of positive and negative answers in 4 categories.
The comparison by gender does not show a statistically significant difference,



350PHIK HA TPYAOBI / CONFERENCE PROCEEDINGS 127

but it can be noted that at 7 and 8 years of age girls have much more negative
answers. At the age of 7, positive responses to assessments prevail among boys,
unlike girls, where we have only one activity with dominant positive response
and four activities with equal distribution of positive and negative responses.
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Figure 3. Fine motor development

The situation is similar in terms of fine motor skills (Figure 3), in both
groups’ unsuccessful attempts in the realization of activities given according
to age dominate. At the age of 7 and 8, girls do not have any activity with a
predominance of positive responses, while only in one category is an equal dis-
tribution of positive and negative responses observed. Assessments are made
through activities such as correct formation of letters and numbers, unbutton-
ing and buttoning, cutting with scissors, modelling, etc.

The repetitive movements that are assessed, i.e., behaviours, are hetero-
geneous ranging from simple motor movements to complex patterns of routines
and interests. The questions in this scale are divided into 4 groups: a) repetitive
motor movements, b) rituals and routines, c) limited interests and behaviours
and e) self-injurious behaviour. Each of the above-mentioned groups consists
of several questions, and therefore in the analysis of the answers, larger values
are noted, which means that more categories are assessed for each respondent.
The behaviours were assessed on a five-point scale, 0 meaning it does not occur,
1 meaning it occurs once a week, 2 meaning it occurs several times a week, 3
manifesting itself daily, and 4 manifesting itself multiple times during the day.
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Figure 4. Comparison of stereotype movements regarding the gender

Figure 4 shows the comparison of total responses from the repetitive
behaviour scale between girls and boys. There are a total of 15 female subjects
with ASD and 16 male subjects. We can notice that male respondents have bet-
ter answers compared to female respondents. Among the male respondents,
the number with the smallest interval “0 - the stereotypic behaviour does not
occur” is the largest, while among the females, the number of the high interval
“3 - the behaviour occurs daily” is the largest.
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Figure 5. Age distribution of stereotypic movements in females
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Figure 6. Age distribution of stereotypic movements in males
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As previously stated, among girls, answers below 3 dominate in rela-
tion to stereotypical movements, that is, for the largest number, they appear
daily (Figure 5). At the age of 5, in addition to the basic moving stereotypes
of the nose, hands and fingers, stereotypic behaviour with objects is the most
frequently encountered. At the age of 6, stereotyped movements with the hands
and fingers dominate, at the age of seven, stereotyped movements during loco-
motion (swaying of the trunk, walking forward and backward, etc.) and stereo-
typed movements of the head. While at the age of eight, stereotyped self-injury
type movements dominate (biting, hitting different parts of the body), and in
relation to other activities, the most noticeable is the stereotypy in the game.

In male respondents at the age of 5, the prevalence of stereotypical move-
ments with legs, hands and fingers is the same, and a fascination with the move-
ments is observed. At the age of 6, stereotyped movements during locomotion
are most often observed, at the age of seven, fascinations with movement and
stereotyped activities are noted, i.e., movements aimed at satisfying sensory
stimuli (smelling, licking, etc.). In the 8-year-old group, stereotyped movements
of the hands and fingers, as well as stereotypes during locomotion, are observed
(Figure 6).

The detailed analysis of the results indicates that the greater the devia-
tions in the development of motor skills, the more pronounced the stereotypical
behaviours and conversely, children who have a better coefficient of motor de-
velopment have less pronounced stereotypical activities. With this, we would
conclude that in children with an autistic spectrum disorder, better developed
motility conditions a weaker manifestation of stereotypic behaviours. Unfortu-
nately, we cannot say that motor skills improve with age and stereotypic behav-
iours decrease, because we can see that we have the best results, i.e., a higher
coefficient of development of motor skills and a lower coefficient of stereotypic
behaviours, while female respondents at the age of 8 have the weakest results,
i.e,, the lowest coefficient of motor skills and the highest stereotypic behaviours.
The same can be said for male subjects with autism. Male subjects with autism
at the age of 7 have the best results, that is, the best coefficient of development
of motor skills, as well as the least pronounced stereotypic activities.

Discussion

In recent years, more and more emphasis has been placed on physical
activities as a way of dealing with stereotypical movements and behaviours
in children with ASD, in the direction of their reduction or purposeful use. In
order to properly plan and implement physical exercises and activities, starting
from the youngest age, it is necessary to make a detailed analysis of the motor
development of children with an autistic spectrum disorder and determine the
correlation between motor development and stereotypical movements and be-
haviour.
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Research study provided by Uljarevic et al. in 2017 replicates previous
findings on the relationship between concurrent motor impairments and re-
stricted and repetitive behaviours (RRBs), and provides the first evidence for
the association between RRBs and age of attainment of early motor milestones,
which highly correlates with our research.

A confirmation of the previous statements can be found in an another
literature review study provided in 2021 by Lim et al., examining early motor
function of children with autism spectrum disorder pointed out that in most of
the studies early motor impairments were detected in children later diagnosed
with ASD. The meta-analysis results indicated that differences in fine, gross,
and generalized motor functions between the later ASD and typically devel-
oping groups increased with age. Motor function across different NDD groups
was found to be mixed.

Similar to our research, in 2021 Andy et al. evaluated the association
between physical exercise and stereotyped behaviour in children with autism.
They found out that only hand-flapping stereotypic behaviours were signifi-
cantly reduced in the ball-tapping exercise condition, whereas only body-rock-
ing stereotypic behaviours were significantly reduced in the jogging exercise
condition (P <0.017).

Regarding the type of stereotypic movements and behaviours, our
findings are in full correlation with the results of the research of Goldman et
al. (2008) where it is confirmed that the frequency and severity of stereotyp-
ic movements and behaviours are greater in female respondents with autism
compared to their peers with ASD of the opposite sex, as well as those without
disabilities. The most common stereotypes and according to this research are
stereotyped movements during walking (locomotion) and hand/finger stereo-
types, followed by head/body stereotypes.

Conclusion

Clinicians and scientists have described motor skill differences since the
earliest conceptualizations of autism, yet these differences are widely viewed
as peripheral to the condition’s core traits. Up to 87 percent of autistic children
exhibit motor challenges, yet only a small number receive a motor-specific di-
agnosis (15 percent) or treatment (32 percent), revealing a considerable clinical
gap. Based on these findings, motor challenges are at least as prevalent in peo-
ple with autism as either cognitive or language impairment, which are both
DSM specifiers and widely thought to shape individual presentations, treat-
ment recommendations and outcomes (De Marchena & Zampella, 2022).
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KOPEAAIIMJA IIOMEIY CTEPEOTUITHUTE MOTOPHU
ABVMXKEIHLA 1 MOTOPHUMOT PA3BOJ KAJ AELTA CO AYTU3AM

Pammxk-Ilanescka O., Kouoscka M.
Yrueepsumem , Ce. Kupur u Memoduj”, @urosopcku paxyimem — Cxonje,
Mnemumym sa cneyujarna edykavyuja u pexadurumauuja

Pesume

Maxo aymucmuyunuom cnexmap wa napyuysarve (ACH) e wecma mema na uc-
mpaxyearve, Cenax UMa MHozy HecuzypHocmu u padomu Kou mpeda 0a ce omxpujam,
€O 1yeA nPAsUAHO 0a ce NAAHUPA U CNposede MPemMmanon u da ce 0603MOKU MAKCUMAN-
HA PYHKUUOHANHA HE3AGUCHOCHI.

Vimajku npedsud dexa nosexemo cmyduu ce o0Hecysaam Ha npoyeHka Ha 0o-
Hecy6arbemo, COUUANHAMA UHMEPAKYU]A, eMUOA0ZUJAmA HA HAPYULYSAToero HA aY-
MUCUYHUOM CNeKMAp, ZAASHAMA 1jeA HA HAWENO UCMpaXxyeatve Oeute da ce ymepou
10CHI0e1bemo Ha KOPeAAuja nomely MomopHUON paseoj u CHeneHom Ha Crmepeomur-
Hu momopru dsusxerva kaj devama co ACH. Bo ucmpaxysarvemo Oeuie 6KAyueH npu-
Mepox cocmaset 00 31 deme co ACH na éospacm 00 5 do 8 200utu, a 3a dobusarve Ha
nompeOrume uripopmayuu Oea Kopucmeru cKard 3a npovuenxa Ha zpyba momopuxa,
CKAAA 34 NpoueHKa Ha GuHa MOMOPUKA U CKAAA 34 NPOUeHKA HA CHepeomuniiy 00He-
cyearve.

Cnoped dobuerume pesyamamu, moxeme 0a 3aKAyHUMe 0eKa UMa 20AeMu 01m-
cmanyearoa 60 momopruom passoj na deyama co ACH, xaxo xaj zpybama, maxa u
Kaj punama momopuia. Koaxy ce nouspaseriu cmepeomunmume J6usxerba, MoKy ce
1020AeMU OMCIMANYEAbAMA 60 MOMOPHUOM PA36oj U 00pamio, deyama Kou uUMaam
10dodap KoePpuiuern Ha MOMOPeH pa3éoj UMAam NOMAAKY UpaseHu crepeomuntu
AKMUEHOCTU.

Partume momopru owmemysaroa ce esudermuu kaj deyama co ACH, ocobero
Kaj onue nodoyna dujaznocmutyupariu co ACH. Tlompebru ce nosexe ucmpaxyearoa 3a
da ce ymepou KAUHUMKAMA KOPUCH 00 OMKPUEATbENO HA MOWIOPHUNIE OULIMENY6atoa
KaKo pan mpancoujazHoCmudKy Mapkep 3a pusuion 00 Hespopassojii pacmpojcmea.
Hawom cmag e dexa panama cCruMyAauuja u mpemman Ha MOMOpHU HAPYULY6aAtoa
Ke dosede 0o HaMareHa PpeKeeHtuja Ha crepeomunty 0suxeroa u 10do0pa Pynriuo-
HAAHOCHI.

Kayunu 360poeu: napyuwysarve Ha aymucmuyHuom cnekmap, cmepeomuntu 06u-
Kerba, Momoper paseoj.



