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Ocena réwnowagi u dzieci ze spektrum zaburzen autystycznych
w wieku 5-7 lat

Evaluation of balance in 5-7-year-old children with autism spectrum disorder
5-7 & B/ B R E R ES) L Z/0FEE TS

Alicja Salwach'(A.B.D.E) Aleksandra Czaplinska?(E-C), Sylwia Potepa3(©),
Matgorzata Domagalska-Szopa?2(P-EF), Andrzej Szopa3(P-EF)

"Wydziat Rehabilitacji Ruchowej, Akademia Wychowania Fizycznego im. Bronistawa w Krakowie /
Faculty of Rehabilitation, University of Physical Education in Krakéw, Poland
2\Wydziat Nauk o Zdrowiu w Katowicach, Slaski Uniwersytet Medyczny w Katowicach, Zaktad Rehabilitacji Leczniczej /
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3Wydziat Nauk o Zdrowiu w Katowicach, Slgski Uniwersytet Medyczny w Katowicach, Zaktad Fizjoterapii /
School of Health Sciences in Katowice, Medical University of Silesia in Katowice, Chair of Physiotherapy, Poland

Streszczenie

Spektrum zaburzen autystycznych (ASD) stanowi rozlegta klase objawdw manifestujgca sie w zakresie deficytéw w takich obszarach jak
komunikacja, rozwdj spoteczny oraz stereotypowe wzorce zachowania. Symptomy autyzmu ponadto ujawniaja sie w problemach

w interakcjach spotecznych, zaburzeniach nastroju, zaburzeniach somatosensorycznych, problemach z uwagg. Zaburzenia przetwarzania
sensorycznego czesto diagnozowane sg u dzieci z autyzmem. Niezwykle wazng umiejetnosci dla rozwoju dziecka jest utrzymanie réwnowagi
w staniu, ktore polega na zdolno$ci do kontrolowania $rodka ciezkoSci nad ptaszczyzng podparcia. Odpowiednia réwnowaga jest niezbedna
dla pomyslnego wykonywania wielu codziennych czynnos$ci. Op6zniony rozwéj rownowagi utrudnia pdzniejszy rozwoj ruchowy i wptywa na
szanse zaangazowania sie dzieci w interakcje z rowiesnikami.

Celem pracy byta obiektywna ocena umiejetnosci rownowaznych u dzieci ze spektrum zaburzen autystycznych.

Materiat i metody. Badaniami objeto 30 dzieci ze spektrum zaburzen autystycznych w wieku 5-7 lat. W tym 22 chtopcoéw i 8 dziewczynek. Do
oceny rownowagi zastosowano test Scoring Form for Fullerton Advanced Balance (FAB) Scale.

Wyniki. Wyniki w testach r6znity sie w poszczegélnych grupach wiekowych, natomiast réznice te nie byty znaczace. Istotne roznice widoczne
byty w tescie chodu tandemowego

w poszczegdlnych grupach wiekowych.

Whioski. U dzieci z ASD wystepujg zaburzenia w obszarze zdolnosSci rownowaznych.

Stowa Kkluczowe:
autyzm, rownowaga, kontrola posturalna

Abstract

Autism spectrum disorder (ASD) represents an extensive class of symptoms manifested as deficiencies in such fields as communication, social
development and stereotypical behavioural patterns. Autism symptoms appear in social interactions issues, mood disorders, somatosensory
disorders, concentration problems. The conversion disorders are frequently diagnosed in autistic children. Maintaining the standing balance
is an immensely important skill in the child’s development, which consists in controlling the centre of gravity over the support plane.
Appropriate balance is necessary for successful performance of numerous daily actions. Retarded development of balance impedes the future
motor development and affects the opportunity of the children’s involvement in interactions with peers.

The purpose of this paper was an impartial evaluation of balance skills in children with autism spectrum disorder.

Material and methods. 30 children 5-7 year-old with ASD, including 22 boys and 8 girls. Methods: The Scoring Form for Fullerton Advanced
Balance (FAB) Scale test was used for evaluation of the balance.

Results. The lowest results were obtained in the tandem walk and stand on one leg test. The test results varied in specific age groups, however,
the differences were not significant. Substantial differences were displayed in tandem gait test for specific age groups.

Conclusions. In children with ASD disorders in balance skills occur.

Key words:
autism, balance, postural control
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Introduction

Autism Spectrum Disorder (ASD) represents an extensive
class of symptoms that occur within the range of deficiencies.
Autism is the most dominating deficiency in this category. The
Centers for Disease Control and Prevention 2010 estimates
ASD incidence in 1 per ca. 110 children. The number and type
of syndromes may dramatically differ and oscillate from mild
to severe. The symptoms occur in various categories,
including issues with social interactions, perseverations (i.c.
repeatable,  stereotypical =~ movements),  somatosensory
disorders (i.e. frequent involvement in motion or rocking),
non-typical developmental patterns, mood disorders (e.g.
hyper-reactivity, no response) and issues with concentration
and insecurity.

The dysfunctions in perceptive and sensory processing and in
neurological communication and functioning result in
limitation of various functional behaviours. Incorrect
integration of sensory information frequently occurs in
children with ASD. Children with symptoms of sensory
processing disorders, such as those with ASD, often have
difficulties with adjusting their responses to experiences and
specific stimuli, may use self-stimulations to compensate the
sensory limitations or to avoid over-stimulation. These non-
typical sensory responses suggest poor sensory integration in
central nervous system and may represent explanation of
concentration disorders and excitation in such children [1].
Although numerous articles are published on sensory
processing disorders in children with ASD [1, 2, 3], there are
no impartial studies on balance disorders in this group of
children.

Therefore, the purpose of the studies presented herein was to
obtain an impartial evaluation of balance abilities in children
with ASD.

Material and methods

30 children with diagnosed ASD underwent testing, 22 boys
(73%) and 8 girls (27%), aged 5-7 years, (average 5.9 years of
age). The inclusion criterion was the ability of verbal
communication on the level of sentences. The subjects were
divided into three groups: I — 12 children aged 5 (40%), II — 8
children aged 6 (27%), III — 10 children aged 7 (33%). The
Scoring Form for Fullerton Advanced Balance (FAB) Scale [4]
test was used for the evaluation of the balance skills. The test
consists of 10 trials evaluated in O to 4 score scale, of which 0
is the lowest and 4 the best result. The maximum score to be
gained in the whole test was 40. For the purposes of this study
the following trials have been selected out of FAB:

1. stand with feet together and eyes closed,

2. turn 360 degrees in right and left directions,

3. tandem walk,

4. stand on one leg,

5. stand on foam with eyes closed.

The use of five trials for testing purposes means that the
subjects could have scored 20 maximum.

The statistical analysis was made using the STATISTICA
version 12 (StatSoft, Inc.) software with a = 0.05. Data
distribution normality was tested by Sharpio-Wilk’s test, while
the significance of differences between the test results in

www.fizjoterapiapolska.pl 39
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specific sub-groups was mase with the use of U Mann-
Whitney’s and Kruskal-Wallis’ tests. Spearman’s correlation
was applied to the evaluation, depending on the test results.

Results

The first overview of results showed their high variability.
The distribution of parameters obtained differed from the
normal distribution (range W between 0.68 and 0.77).

In global evaluation of balance skills (total score on all the
tests) the subjects gained results placed above 50% of the
maximum quantity (12.47 + 3.08; 62%) which indicates
that none of the children tested gained the maximum score
(Tab. 1).

Table 1 Average values, median, range (Min/Max) specific tests results (1-5) and global score in specific tests (1-+5) and
relevance level of sex differences (I-111), of which I- contains girls’ results, II - boys; 111 — all

Averages Median

Total (1+5)

I
II
I

I
II
I

I
II
11

I
II
I

I
II
I

I
II
11

35 4 2 4 0.93
2.73 3 1 4 0.98
2.93 3 1 4 1.01
4 4 4 4 0.00
3.73 4 3 4 0.46
3.80 4 3 4 0.41
2.25 2.5 0 4 1.91
1.00 1 0 3 1.07
1.33 1 0 4 1.42
1.25
1 1 2 0.46
1.45 1 0 3 0.91
1.40 1 0 3 0.81
3 3 2 4 0.76
3.00 3 2 4 0.62
3.00 3 2 4 0.64
14 14 1 17 2.73
11.91 13 8 18 3.07
12.47 13 8 18 3.08

-1.76 0.08
-1.10 0.27
-1.57 0.12
0.35 0.73
-0.02 0.98
-1.48 0.14

1 — stand with feet together and eyes closed, 2 — turn 360 degrees in right and left directions, 3 — tandem walk, 4 — stand on one
leg, 5 — stand on foam with eyes closed.

40

The global results obtained by the girls (14 =+ 2.73) were better
than among boys (11.91 £ 3.07) (Tab. 1). The average global

www.fizjoterapiapolska.pl
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results were the best among the 7-year-olds (14 + 3.2) better than
in 6-year-olds (12 +2.73) and 5-year-olds (11.5 +2.94) (Tab. 2).

Table 2. Average values, median, range (Min/Max) specific tests results (1-5) and global score in specific tests (1-5) and
relevance level of differences between them in various age categories (I-III), of which I — contains the result of 5-year-olds, IT —
6-year-olds; I — 7-year-olds.

Averages Median

I 2.83 2.5 2 4 0.94

1 II 2.75 3.0 1 4 1.39 0.87 0.65
I 3.20 3.0 2 4 0.79
I 3.67 4.0 3 4 0.49

2 II 4.00 4.0 4 4 0.00 3.22 0.20
111 3.80 4.0 3 4 0.41
I 0.83 0 0 4 1.53

3 I 1.00 1.0 0 2 0.76 6.34 0.04
I 2.20 2.0 0 4 1.40
I 1.17 1.0 1 2 0.39

4 I 1.50 1.5 0 3 1.20 1.42 0.49
I 1.60 1.0 1 3 0.84
I 3.00 3.0 2 4 0.60

5 II 2.75 2.5 2 4 0.89 2.18 0.34
111 3.20 3.0 3 4 0.42
I 11.50 10.5 9 17 2.94

Total (1+5) 1T 12.00 12.5 8 15 2.73 3.90 0.14
I 14.00 14.0 9 18 3.20

1 — stand with feet together and eyes closed, 2 — turn 360 degrees in right and left directions, 3 — tandem walk, 4 — stand on one
leg, 5 — stand on foam with eyes closed.

The comparison of absolute test results disclosed that the best
results were scored by the subjects in the turning test
(3.80 + 0.41), while the lowest results were scored in the
tandem walking test (1.33 + 1.42). In terms of sex, both girls
(4.00 + 0), and boys (3.73 + 0.46) gained the best results in the
turning test. Both younger children (5-year-olds: 3.67 + 0.49)
and older (6-year-olds 4 + () children, and 7-year-olds:
3.8+041.

Significant differences occurred in the tandem walking test
between the age of the subjects (p = 0.04) (Tab. 2). It means
that children aged 7 (2.2 + 1.4) gained significantly better
scores in the tandem walking test than those below the age of
6 (1 +£0.76) and 5-year-olds (0.83 + 1.53).
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Large number of correlations in the test results for all the
subjects has been detected, which means that the test results
were correlated with one another in those tests.

The strongest correlation occurred between the global results
and the stand with eyes closed test (r =0.71; p < 0.05), tandem
walk (r = 091; p < 0.05) and stand on foam (r = 0.74;
p < 0.05), which affected gaining better results in those tests
(Tab. 3).

Tabela 3. Wspélezynniki korelacji wynikéw testowych wsréd wszystkich badanych oséb
Table 3. Coefficients of test results correlations among all the subjects

Cross variables

Total (1+5)

5

Total (1+5)

1.00 0.33 0.59 0.01
0.33 1.00 0.54 0.26
0.59 0.54 1.00 0.34
0.01 0.26 0.34 1.00
0.44 0.00 0.52 0.54
0.71 0.51 0.91 0.54

0.44
0.00
0.52
0.54
1.00
0.74

0.71
0.51
0.91
0.54
0.74
1.00

1 — stand with feet together and eyes closed, 2 — turn 360 degrees in right and left directions, 3 — tandem walk, 4 — stand on one
leg, 5 — stand on foam with eyes closed.
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Discussion

Motion is the most important aspect of life. It is the
foundation for such skills as walking, running, eating,
communication, work. It determines our surviving abilities.
Motor control defines our ability to adjust or direct motor
essence. Motion means interaction between three indexes:
individual system, task, environment. Individual system
means interaction between multiple systems, including
sensory, cognitive and motor processes [5].

Numerous studies confirmed that stable posture cannot be
achieved without continuous sensory feedback, including
atrial, visual and input somatosensory information. The brain
needs to organise various sensory information simultaneously,
so that a person can timely notice, orient and coordinate the
direction and level of strength of various segments of limbs
and posture against any risks. Before reaching the skills to use
mature sensory strategies, the children sway a lot more
frequently than adults in order to maintain their balance. They
base on visual support rather, particularly when the ground is
unstable.

The researchers indicate a correlation between sensory
modulation disorder (SMD) and worse postural control and
poorer ability to maintain balance [6]. Sensory Processing
Disorder (SPD) is fairly common among children with ASD,
the literature reports the range from 42% to 88% [1]. Some
authors indicate the connection between autism and changes
in the cerebellum and, in consequence, lower results in motor
tests by children with ASD [7].

The purpose of the study was the evaluation of balance skills
in children with Autism Spectrum Disorder. The postural
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control skills were evaluated in the aspect of dynamic and
static balance in three age groups. The researchers use
numerous tests to evaluate the balance and postural control
skills. Various age groups and groups with various
dysfunctions are tested. Therefore, these results cannot be
confronted with tests of children with ASD carried out in
a similar way. Balance is much more frequently evaluated
among people with sensory dysfunctions or those normally
developing in the school or pre-school period.

Self-tests indicate poorer skills of maintaining balance. Tested
children with ASD gained low results in stand on one leg and
tandem walk tests. Tandem walk test results significantly
affected gaining a better result in the stand on one leg test.
These results indicate significant difficulties with maintaining
dynamic balance in children with ASD. Gaining better
dynamic balance skills significantly correlated with stand on
one leg skills. Better results were visible in 7-year-old group
of children, the lowest were in the group of 5-year-olds. This
may indicate improvement of motor skills with age in children
with ASD. It means that children with ASD, in spite of
sensory processing disorder are able to acquire and improve
their balance maintenance skills in a way similar to that of
normally developing children [8]. The critical period of
postural control development and posture formation falls
between the 1st and 7th year of life [9]. Others indicate in
their studies that significant period of balance development
skills falls between the 4th and the 9th year of life [10]. The
atrial system maturity is conspicuous from the 9th year of life.
The studies on balance in normally developing children do not
indicate any significant differences in test results gained by
children between the 9th and 12th year of life [8].

The age 9-11 years is the final period of motor skills
development. At this stage motor skills are steered in a more
conscious and purposeful way [11]. Our own studies included
evaluation of balance in a group of children aged between 5
and 7 years of life, i.e. at the developmental stage in which the
researchers find prove significant differences in the results
achieved in balance tests. The test results showed slight
discrepancies in the balance test results achieved by children
with ASD in particular age groups, which may signify that
such skills are gained slower than in normally developing
children.

The researchers also indicate the dependency of developing
skills on sexes. The studies indicating a relationship between
postural control and visual perception, the boys achieved
better results in concentration tests, which affected better
results in postural control tests [12]. Other researchers show
a better static stability among girls. In tests with the use of
a stabilometric platform they show better results in girls, both
with closed and open eyes [13]. Our own tests a significant
correlation between the stand with eyes closed test and stand
on one leg skills in girls. In general results between the
genders, girls gained better results in tests with eyes closed
than boys. It proves that girls needed less visual control to
maintain balance. The conclusion may be that among the
children with ASD differences in acquisition of postural
control skills, not only in age groups and also between
genders.
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As it was impossible to confront the results of these tests with
other tests evaluating balance in children with ASD, the tests
need to be repeated and expanded by a control group and
inclusion of tests evaluating particular sensory systems
affecting the postural control.

Conclusion

In children with ASD disorders in balance skills occur. This
applies to the so-called static balance (which is indicated by
the stand on one leg test results) and the so-called dynamic
balance (which is indicated by the tandem walk test results).
The balance skills in children with ASD develop with age. The
balance skills disorders in children with ASD are the
consequence of incorrect sensory processing affecting the
postural control.
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