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ABSTRACT

Asperger syndrome (AS) is a developmental disorder associated with autism, characterized by repetitive
behaviour, significant movement disturbance, including some poor motor skills and clumsiness. Therapeutic
riding (TR) focuses on the cognitive, physical, emotional and social well-being of the rider. TR is a form of
the physical, occupational and speech therapy that uses the specific movements of equestrian therapeutic
techniques to facilitate normal muscle tone and to enhance balance, coordination, and motor development.
PURPOSE: The aim is to evaluate the impact of therapeutic riding on motor skills of children with AS.
METHODS: Changes in posture were assessed using the Posture Assessment Scale and child’s coordination
in everyday functional activities using the Developmental Coordination Disorder Questionnaire
(DCDQ’2007).Five children with AS, aged 4.9-year-old to 7.2-year-old participated in the study. RESULTS:
We registered some improvements during the horseback riding course: better head and posture position and
fine motor/handwriting general coordination. CONCLUSION: Although the study is only a pilot one with a
small group of participants, the results clearly show that Therapeutic riding causes positive changes of some

motor skills for children with AS.
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INTRODUCTION

Asperger syndrome (AS) belongs to a group of
neurological disorders, known as autism, i.e.,
autism spectrum disorders (ASD). It was first
described in 1944 by Hans Asperger (1, 2). The
AS is positioned at the upper end of the autistic
continuum. Comparing all elements included in
most of the autistic spectrum, Van Kreven (3)
notices that children with higher autistic problems
are introverts; they have lived in close presence in
their own world, while those with less difficulties
live in their own way, but in our world. In 2020,
the CDC’s Autism and
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Developmental Disabilities Monitoring (ADDM)
Network reported that in 2016 approximately 1 in
54 children as identified with autism spectrum
disorder (ASD) (4). In Bulgaria, there is no
accurate statistics for the respective field.

The thing that essentially distinguishes AS disease
from other disorders in the autistic spectrum is the
higher level of function and its high dissemination
among the male group; the male: female ratio
varies from 2:1 up to 7:1 (5). People, with AS,
have difficulties in social interconnection and
interactivity, communication skills, motor abilities
and repetitive or restrictive patterns of behaviour
(2). Usually such people have sensory
dysfunction, characteristic of all children with
ASD. Poor motor coordination creates additional
difficulties (6). Therapeutic activities in the case of
ASD are aimed at reducing the specific
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characteristics of the disorder, which itself, can
increase the personal comfort of those with ASD.
Motor difficulties, associated with ASD, are not
considered identification factors (7), nevertheless,
they are observed among 80-90% of the children
(6). Motor difficulties were registered among 50%
of the children with AS, as well as proprioceptive
and vestibular processing (8-10). Moreover, they
often show unstable gait, clumsy running, ball
handling problems, some balance problems,
abnormal movement patterns, poor handwriting
skills and inability to distinguish the gestures or
movements of others (8, 11,). Weimer (12)
suggests that a proprioceptive deficiency may be
at the root of the lack of coordination observed in
AS cases; these individuals may be over-reliant on
visual input to maintain balance and position in
space.

Many experts consider Equine Assisted Therapy
(EAT), Therapeutic riding and Hippotherapy as
alternative therapies, as well as therapies involving
dolphins, sand, music, drum, art, and yoga. EAT
may alleviate some symptoms in children with
ASD:; it contributes to their general well-being and
psychological health (13). EAT and therapeutic
riding affects all sensory groups, such as tactile,
vestibular, visual, olfactory, and proprioceptive
(13-16). In the case of Therapeutic riding, the
different movements of the horse are proven to
challenge the standard thinking of the child and as
such they provoke different postural reactions, i.e.,
this type of treatment affects the child’s behaviour
and then they can control the animal. According to
various studies, Hippotherapy brings powerful
sensory  information, improved balance,
coordination of the upper limbs and strength in
children with ASD (15, 17-20).

Despite the positive benefits reported by these
researchers, the study of Therapeutic riding
influence effect on the motor abilities of AS
children is still scarce.

The aim of this pilot study is to evaluate the
impact of Therapeutic riding on the motor skills of
children with Asperger Syndrome.

MATERIALS AND METHODS

The study was performed at Equestrian Sports
facilities “Chan Asparuh” in the city of Sofia ina
total of 36 sessions over a period of 6-month
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(Initial stage: 3 months, once a week, second
stage: 3 months, twice a week). Each treatment
procedure lasted for 25-30 minutes.

Five AS children (1 girl and 4 boys, aged 4.9-year-
old to 7.2-year-old) were involved in the study.
None had ever before had regular horseback riding
experience. Four children are verbal (phrases or
more) and one is low verbal (several words). The
functionality of the respondents is moderate.
Before starting therapy, the parents gave their
consent for the inclusion of their child in the
monitored group; they were informed about the
procedures and the purpose of the survey. The
individual physician of each AS child also gave
approval. Each participant was screened by a
physiotherapist to further ensure safety.

Posture changes during horseback riding are
assessed using the Posture Assessment Scale,
developed by Bertoti (21). Bertoti’s test was used
to monitor and evaluate postural changes in
children with AS; during therapeutic horse riding
the positioned location and symmetry of 5 areas of
the body were studied: 1) head and neck; 2)
shoulders and scapulae; 3) torso; 4) spine; and 5)
the pelvis. One score (1 to 3) was given for each of
the five sections of the scale. The total score (TS)
is in the range of 5 to 15 points.

Parents were asked to complete Developmental
Coordination Disorder Questionnaire
(DCDQ’2007) to measure their child’s
coordination in daily functional activities. DCDQ-
2007 cannot be used to diagnose DCD as the
measure can only indicate DCD (22). This 15-item
guestionnaire comprises three subscales: 1)
Control during movement (throwing a ball,
catching a ball, hitting a ball/birdie, jumping,
running, and planning an activity), max score of
30; 2) Fine motor/handwriting (writing speed,
legibility, effort and pressure, cuts), max score of
20; and 3) General coordination (learning new
motor tasks, e.g., swimming, rollerblading, tidying
up, putting on shoes, tying shoes, dressing, etc.,
“Bull in China shop”, “Does not fatigue”), max
score of 25. The total score (TS) amount is
between 15 to 75; it usually takes about 10-15
minutes to complete the questionnaire; DCDQ-
2007 is self-administered by the parents, using a 5-
point Likert scale, ranging from 1 (‘not at all like
your child’) to 5 (‘extremely like your child’). For
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the purpose of this study, the first age group
associated with DCDQ’2007 (5 years 0 months to
7 years 11 months) was used. A Total Scores of 46
or lower is indicative of, or Suspect for DCD (22).
Paired samples T-test was used to compare the
data obtained before and after the Therapeutic
riding, i.e., input and output analysis. For Bertoti
test, P-value < 0.001 was considered significant.
For Developmental Coordination Disorder
Questionnaire (DCDQ’2007), P-value<0.05 was
considered significant.

Inclusion/Exclusion criteria are as follows:

Inclusion factors: primary diagnosis of Asperger’s
syndrome; confirmed diagnosis, based on expert
clinical opinion of a licensed medical professional,
physician's approval for inclusion of each child,
parents’ consent for the inclusion of their children,
proven ability of the child to follow verbal
instructions, before seeking treatment at Khan
Asparuh Equestrian Sports facilities, Sofia; the
child should have no regular horseback riding
experience. Exclusion factors: other therapies in
which the participant is bound at the same time, if
any medications were changed in the course or a
month prior to the respective pilot study, disorders
restricting horse riding for the respective applicant.

Ethical considerations

Confidentiality is an important consideration, that
is why the subjects were assessed individually and
both parents and participants gave an informed
agreement for each child participate in this
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The therapy program
The structure of each therapeutic session was
composed of a preparatory, basic, and final
section. The child becomes acquainted with the
new environment. Each session included caring for
the horses with all the necessary additional
activities, such as feeding and grooming, to create
a close contact between the child and the horse.
The riding session begins with a horse walk,
during which the child is taught to take and hold
two positions: a) basic riding position, and b)
position backward facing. The training includes
exercising of the upper limbs, torso flexion,
stretching and rotating, abdominal and spinal
musculature exercises and some additional
exercises and games. By the 10th week of
treatment, the program was enriched with riding
exercises through various turns in the form of
eights and zigzags. The therapy was performed
under the direct supervision of a knowledgeable
horse physiotherapist. To maintain the interest and
enthusiasm of the children, additional therapeutic
activities were included, such as ball and ring
games, photos, etc. Very exact, short, and clear
verbal guidelines were used during all the
therapeutic sessions.

RESULTS

Posture Assessment Scale (Bertoti scale)

In the beginning of the research (first session), an
average of 7.4 points were registered under Bertoti
scale, and in the end (last session) —11.2 points out
of 15 points max. (SD=1.34) (p<001) (Figure 1).

11.2*

B First session

Last session

research.
i |

Figure 1. Comparison of Bertoti's scale values at the beginning and end of treatment.

The Bertoti’s scale evaluates the visible quality
changes in the position and symmetry of different
parts of the body, during the horse riding, which

are then transformed into a quantitative score.
There were positive changes in the postural
response while horse riding among children with
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AS. We registered improvement in the head
position; at the end of the day the AS children had
corrected their lateral flexion and were able to
keep their heads in average position for a longer
time. In addition, we observed a more upright
sitting position, the protraction of the shoulder
blades was reduced, the position of the shoulders
- corrected, and the symmetry of the torso and
pelvis - improved. In our view this is due to the
rhythmic oscillating movements on the horseback
which stimulate the dynamic balance and helped
improve their motor control at the end of the
therapeutic riding.

Developmental Coordination Disorder
Questionnaire (DCDQ’2007)

The results of DCDQ’2007 registered positive
changes in Control during movement, Fine
motor/handwriting and General coordination.
The changes in Control during movement were
statistically  reliable: from 11.40 before
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(SD=2.40) to 13.20 at the end of the therapy
course (SD=2.39) (p<0.001). There was a
statistically significant difference registered in
General coordination: from 10.40 (SD=2.07)
before the start of the therapy to 13.20 (SD=2.77)
at the end of treatment (p=0.002).

The results for Fine Motor were not statistically
different in the beginning (10.6) and in its end
(11.20). This was expected due to the specific
movements of the therapeutic horse riding, which
affects more the general motor movement skills, the
effects on the fine movements assessed with the
questionnaire were less than the effect on the overall
coordination. The total score of 29.60 points
(SD=5.86) in the beginning of the course increased
to 37.60 (SD=6.99) at the end, which, in our opinion
is insufficient; the values confirmed the
Developmental Coordination Disorder (Table 1,
Figure 2). The results show that children with AS;
participants in our research, need additional motor
education (Table 1).

Table 1. Value changes registered by the sub-scales of Developmental Coordination Disorder

Questionnaire

Sub-scales Before treatment | After

(mean = SD) treatment T P

(mean = SD)

Control During 11.40+2.41 13.20+2.39 -9.000 0.001
Movement
Fine 10.60+1,52 11.20+1.92 -2.449 0.070
Motor/Handwriting
General Coordination | 10.40+2,07 13.20+2.77 -7.483 0.002
Total score 29.60+5,86 37.60+6,99 -2.446 0.071

p < 0.05 statistically significant compared to the first session.

O First session

M Last session

37,6

Control During movemeRtne MotorGeneral Coordination TS
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Figure 2. Comparison of Developmental Coordination Disorder Questionnaire (DCDQ’2007) at the beginning and

end of treatment

DISCUSSION

This study aims to present an alternative therapy
methodology designed to improve movement
capability of children with AS. There is no
routine method of therapeutic riding for children
with AS. The program for this study was prepared
according to our pre-established protocol (18).
Participants in this study, improved posture and
vastly corrected their body position at the end of
each therapeutic session. In our view the reason
for this betterment is the natural movement of the
animal and the need for the child’s body to
balance on the horseback during the riding
exercise. This need has mobilized various
muscular groups in their body, in general, and
particularly the spinal muscles; and so, it helped
to decrease their hypotonia. Repeated rhythmic
vibrations and graceful movements in four
different plans during the time of the therapeutic
sessions were taken in, first, from the pelvis and
this helped to stabilized it. The need for young
riders to maintain their stability on horseback
during the riding exercise requires a continuous
alternation of muscle groups that are agonists and
antagonists, i.e., spinal, and gluteal musculature
relative to abdominal musculature. During the
therapy program the children with AS pursued to
correct and maintain the necessary horse-riding
posture. Bertoti's test provides information on the
correction of posture while riding. To assess
postural reactivity in everyday life, it is necessary
to do additional tests.

Despite not being described in DSM 5 as
significant factors, milder motor disorders in
Asperger Syndrome can affect children’s ability
to perform effectively purposeful movements and
participate in activities suitable for their
development, communication, social interactions
and efficiency in everyday activities related to
basic and fine motor movements. This conclusion
is not far from the results obtained by (23) Leary
who studied the relationship between the
symptoms, typical for movement disorders, and
the symptoms of autism and how the
dysfunctional movements significantly influence
the human experience of people with ASD. This
also proves the argument that the movement
skills are significantly affected in the group of

children with ASD and highly correlated with the
degree of autism severity and of the 1Q (24). The
sensory integration and the transfer of newly
acquired motor skills in different settings are the
most difficult processes for the participants.

One of the main conclusions from this pilot
research is that Therapeutic riding influences
beneficially the balance and poor motor control
of children with AS. The natural movements of
the horse are a significant challenge for these
children because they get new motor sensations
provoked by the oscillations of the horses back
(25). The many rhythmic vibrations and smooth
movements in the four different plans are
transmitted through the pelvis of the young
riders; as a result improve their head position and
posture while riding. (26). Children with AS
actively take advantage of the horse’s warmth
and transfer it in a relaxing and restful manner.
According to Milander (15), children who are
afflicted with any kind of disorder from the
autism spectrum and who avoid any physical or
emotional intimacy demonstrate a readiness to
accept the proximity of the horse. Heffernan (27)
argues that due to the relaxation achieved during
horse riding, the stereotypical movements are
vastly reduced and attention is increased. This
promotes calm work without stress.

The American Psychiatric Association's Manual
of Diagnosis and Statistics of Mental Disorders
(DSM-5) confirms that motor impairments can
affect children's ability to perform daily activities
appropriate to their development and social
communication. All the research data, as well as
the results of our study, prove the necessity of
active influence on the motor deficit for children
with AS. This means that a systematic assessment
of movement abilities should be considered as a
routine investigation among children with AS.
All researchers, health and sport professionals
and parents were encouraged by the positive
results obtained. However, we believe that the
good results achieved in all the different motor
activities of children with Asperger’s syndrome
are encouraging in terms of improving their
motor skills in general.
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CONCLUSION

The six-month pilot study among children with
Asperger Syndrome achieved a positive effect on
posture, balance, spatial body control, Motor
control and General coordination while
overcoming the special horse track. This makes
us believe that therapeutic riding can improve
motor planning, motor performance, and
arranging motor tasks.

It is necessary to actively influence the movement
deficit and to systematically assess the movement
abilities of children with AS. Their involvement
in various activities, such as therapeutic riding
sessions, can benefit everyone — experts, parents
and last but not least, the children themselves.
Additional assessments with similar motor tests
are justifiable. Although we cannot draw exact
conclusions, the results from this research show
that after applying Therapeutic Riding there is a
positive change in the motor abilities of children
with Asperger’s Syndrome.
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