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Abstract

Streszczenie

Pressure suits are used primarily to protect a pilot against increased G-forces and adverse effects of atmospheric pressure
at high altitudes. However, pressure suits can also potentially be used for kinesitherapy in patients with orthopaedic,
neurological and cognitive deficits, including in those with Asperger syndrome or autism. For this reason, pressure suits have
been adapted for therapeutic purposes (rehabilitation). These suits have been named R-WUK. Results obtained in a pilot
group show additional possibilities for the application of R-WUK suits in autism therapy and provide a different perspective
on the problem of autism spectrum disorder therapy. The innovativeness of this approach is based on the fact that it does not
involve any psychological, educational or pharmacological therapies; instead, it employs kinesitherapy with a system that
primarily creates physical effects: the suit exerts pressure on the patient’s tissues using pneumatic mechanisms. The present
approach also involves the use of physiotherapy methods such as PNE, NDT/Bobath and Stand&Go. As a result of the study
intervention, significant changes were observed in the patients’ functioning and behaviour. The changes were so significant
that it can be concluded that patients who have undergone R-WUK suit therapy function as neurotypical individuals. A low
number of subjects in the study group does not allow one to make a definitive determination that all individuals with autism
or Asperger syndrome will undergo similar changes in functioning as a result of the suit therapy.
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Wysoko$ciowe ubiory kompensacyjne sa przeznaczone przede wszystkim do ochrony przed zwigkszonymi parametrami
przeciazenia, jak réwniez negatywnym oddziatywaniem ci$nienia atmosferycznego na duzych wysokosciach na organizm
pilota. Jednak innym ich mozliwym zastosowaniem jest wykorzystanie w procesie kinezyterapii u pacjentéw z deficytami
ortopedycznymi, neurologicznymi i poznawczymi, w tym w terapii pacjentow z zespolem Aspergera lub autyzmem. Z tego
wzgledu wysoko$ciowe ubiory kompensacyjne zostaly zaadaptowane do celéw terapeutycznych (rehabilitacyjnych)
i otrzymaty nazwe R-WUK. Uzyskane wyniki badan przeprowadzonych w grupie pilotazowej pokazuja dodatkowe mozliwosci
zastosowania kombinezonéw R-WUK w terapii autyzmu oraz umozliwiaja odmienne spojrzenie na problematyke terapii
zaburzen ze spektrum autyzmu. Innowacyjne podejscie w tym wypadku polega na odejsciu od terapii psychologicznych,
pedagogicznych czy tez farmakologicznych na rzecz kinezyterapii prowadzonej przy uzyciu systemu, ktérego kluczowy
mechanizm polega na stworzeniu oddzialywan fizykalnych (nacisku wywieranego na tkanki przez kombinezon),
powodujacych odpowiednie naciski ubioru przy wykorzystaniu pneumatyki oraz metod fizjoterapeutycznych, takich jak
PNF, NDT Bobath czy Stand&Go. W wyniku przeprowadzonych badan u pacjentéw zaobserwowano istotne zmiany
w funkcjonowaniu i zachowaniu. Zmiany te byty na tyle wazne, Ze upowazniaja do stwierdzenia, Ze pacjenci poddani terapii
w kombinezonach R-WUK funkcjonuja jako osoby neurotypowe. Z uwagi na malg liczebno$¢ grupy badanej trudno
stwierdzi¢ jednoznacznie, czy u wszystkich 0séb z autyzmem lub zespotem Aspergera oddzialywanie kombinezonéw bedzie
powodowa¢ podobne zmiany w funkcjonowaniu.

Slowa kluczowe: kombinezon, kinezyterapia, autyzm, zespot Aspergera, terapia autyzmu
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INTRODUCTION

he systematically rising number of newly diagnosed

cases of autism spectrum disorder (ASD)® is asso-

ciated with challenges in terms of the need to de-
velop more precise diagnostic criteria and better therapeu-
tic methods. ASDs are relatively common. Based on recent
research, it is estimated that the prevalence of classic au-
tism (typical communication and social interaction impair-
ment combined with restricted, stereotypical behaviour) is
30 cases per 10,000 individuals and the prevalence of ASD
is as high as 1 case per 100 individuals®. According to re-
search of 1960s and 1970s, the rate of autism and related
disorders was 5-15 children per 10,000 births at the time.
Currently, studies conducted in countries where diagnos-
tic and statistical methods are well developed estimate the
prevalence of autism and autism spectrum disorders to
be 30-60 cases per 10,000 individuals®. These disorders
are 3—4 times more frequent among boys than girls with
the predominance of males rising among high-function-
ing adults. Epidemiological research conducted over the
years suggests that the prevalence of the disorders is rising.
This is probably due to diagnostic criteria being widened
and accommodating cases that were previously classified
differently and ASDs being diagnosed more accurately®.
Childhood autism and related ASDs are an increasingly sig-
nificant health problem. An important diagnostic difficulty
associated with suspected ASD is a lack of distinct aetiolo-
gy and pathogenesis focused on a single significant cause.
What is worse, none of the currently proposed causes of
ASD is exhaustive. Current research efforts focus on the
identification of the effects of autism, earlier detection
of ASD cases and the use of increasingly better diagnos-
tic tools. As a result, quicker and more effective interven-
tion is possible to substantially mitigate the consequenc-
es of the disorder. The current understanding of autism is
that it is a psychogenic disorder which is a child’s response
to an adverse environment. Medical and psychological ob-
servation of a child’s development plays a very important
role. It begins already during foetal development and takes
into account consecutive phases of the evolution of aware-
ness, from a primitive stage all the way to the emergence
of a sense of self in relation to others in the surrounding
environment. Other cognitive, behavioural and emotion-
al mechanisms that underlie normal development are also
analysed@. Jean Ayres presents a somewhat different ap-
proach. She believes that ASD symptoms are a consequence
of impaired sensory integration manifesting as dysfunc-
tional organisation and coordination of processing of sen-
sory stimuli®. This cognitive process dysfunction results
in the inability of the nervous system to accurately orga-
nise information coming through different sensory chan-
nels. For this reason, an individual is not able to integrate
the incoming data and connect them in a meaningful way
with previous information. This leads to an inadequate re-
action to a specific stimulus appearing at a given moment.
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Autism is usually diagnosed based on two classifications:
Diagnostic and Statistical Manual of Mental Disorders,
5% edition (DSM-5) and International Classification of
Diseases, 10 revision (ICD-10). DSM-5 contains three
most important diagnostic criteria for autism:

1. clinically significant impairment in social communica-
tion and interaction;

2. restricted, repetitive patterns of behaviour, interests and
activity;

3. onset of symptoms in early childhood (but they may not
become fully apparent until social expectations exceed
the child’s limited abilities)®©.

In DSM-5, the term “pervasive developmental disorder”

was replaced with “autism spectrum disorder,” which me-

ans that apart from autism, there may exist other, not fully
diagnosed conditions, including Asperger syndrome, which
is different from ASD in that individuals with Asperger syn-
drome find it easier to communicate with other people and
do not display any distinct developmental delays. A three-

-level classification is used to characterise these conditions.

ICD-10 includes the following major manifestations of

autism:

1. severe social behaviour and interaction impairment;

2. severely impaired communication development (includ-
ing delayed speech development);

3. rigid and restricted repertoire of behaviour, routine.

The ICD-10 classification was introduced in 1992 (WHO,

1992) and reflects the understanding of autism at the time,

including the treatment of Asperger syndrome as a sepa-

rate subtype of autism. DSM-5, which was introduced in

2013, removes Asperger syndrome as a separate subtype

of autism. Both DSM-5 and ICD-10 include the conside-

ration whether the symptoms found in an individual suffi-
ciently impair their functioning in everyday life. This invo-

Ives a certain degree of diagnostic flexibility: mild problems

with social communication and slightly repetitive behavio-

ur and interests may not be burdensome enough to war-
rant a diagnosis”.

MATERIALS AND METHODS

The methodology of the present study was designed so as
to verify the assumption that the pressure exerted by an
R-WUK suit on the soft tissues of a subject leads to an in-
creased influence of proprioceptive processes on the sen-
sation of their body, thus improving their global sensory
functioning and changing their brain activity.

The study methodology involved the use of the follow-
ing psychological tests: Autism-Spectrum Quotient (AQ)
and Autism Spectrum Rating Scales (ASRS) before and af-
ter the suit therapy. Before the start of the therapeutic ses-
sions, a suit size was selected to match the patient’s height.
After that, blood pressure, heart rate and oxygen satura-
tion level were measured. Subsequently, the patient per-
formed exercises in an R-WUK suit (Fig. 1). The exercises
were based on therapeutic methods such as proprioceptive
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Fig. 1. Exercise sessions in an R-WUK suit (the patient’s consent
was obtained for the photograph)

neuromuscular facilitation (PNF) and neuro-developmen-
tal treatment (NDT)/Bobath concept*-!?. They aimed to
improve the subject’s hand-eye coordination and to provide
them with balance training, breathing exercises and move-
ment practice in intermediate positions (positions between
high ones such as standing and low ones such as crawling).
Within 5 minutes of the end of an exercise session, blood
pressure, heart rate and saturation were measured again.
After a 10-session cycle was completed, AQ and ASRS tests
were administered again.
The current study was divided into two stages and includ-
ed 4 children aged 12-15 years. The first stage involved the
study of 1 child according to the R-WUK suit therapy meth-
odology. Previous research demonstrated that this thera-
py is safe for a patient®. Before the therapy, the patient
was also evaluated to determine the baseline state which
would serve as a point of reference for further analysis.
To this end, in the case of 1 child, a decision was made to use
the AQ test®!¥), which includes 13 categories of behaviour:
1) interpersonal relations, 2) mimicry/imitation, 3) emo-
tional response, 4) body control/body use, 5) use of ob-
jects, 6) adaptation/adjustment to change, 7) visual respons-
es, 8) auditory responses, 9) use of taste, smell and touch,
10) fear/anxiety and nervousness, 11) verbal communica-
tion, 12) non-verbal communication, 13) level of activi-
ty. There is also a separate category of general impression.
The AQ test includes four variants: “I definitely agree,”
“ILagree,” “I disagree” and “I definitely disagree.” Regardless
of the actual wording of the answers, those which con-
firmed autistic traits were awarded 1 point and are referred
to as positive answers. Answers which excluded autistic
traits were awarded 0 points and are referred to as negative
answers!!>!9, This test aimed to determine whether and to
what extent the use of R-WUK suits would change and im-
prove psychological and social functioning of the patient.
Additional verification was also requested such as:
« opinion of the patient’s schoolteacher;
 opinion of the attending physician (neurologist,
psychiatrist);
« observation diary completed by the patient’s mother.
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The study took 3 months and involved 10 sessions of up to
60 minutes. The study received the approval of the Ethics
Committee for Biomedical Research at the Military Institute
of Aviation Medicine in Warsaw (approval No. 13/2015 and
3/2017). The researchers focused on the following funda-
mental aspects:

1. gross and fine motor skills;

2. sense of balance;

3. breathing quality;

4. control of psychological and social functions.

Based on earlier observations, the researchers assumed that
aspects 1-3 would improve to a substantial extent as a re-
sult of the suit therapy; as for point 4, no expectations were
made due to the fact that improvement in this respect is def-
initely the most difficult problem in individuals with symp-
toms of ASD.

The results obtained on the AQ test and positive of opin-
ions of the attending physician and of the school encour-
aged the researchers to conduct another study with the use
of R-WUK suits.

During stage 2 of the study, the researchers focused on pa-
tients with a valid certificate stating that they have autism.
In order to obtain more credible data, age-appropriate (6—18
years) ASRS by Goldstein and Naglieri were used. An ad-
ditional factor which serves as a filter in ASRS is statisti-
cal significance determined based on T-scores. The test it-
self assumes that parental answers need to be statistically
significant at p = 0.05, while the teacher’s input needs to be at
p =0.0107. At stage 2 of the study, an identical protocol was
used to that for the patient from stage 1 except for the fact
that the subjects were administered ASRS instead of AQ be-
fore and after R-WUK suit therapy. The therapeutic process
also included 10 sessions performed according to the meth-
odology used previously. In order to introduce additional
verification, a teacher ASRS test was used alongside paren-
tal ASRS. A decision was also made to extend the pilot group
to 3 individuals: 2 boys aged 12 and 1 girl aged 15 years.
On ASRS, the patient was assessed in the following catego-
ries: TS — total score, SRC — social relations/communica-
tion, AB — atypical behaviour, SR — self-regulation, DSM —
general disorder scale and on 8 therapeutic scales: RP — re-
lations with peers, RA — relations with adults, SER — social
and emotional reciprocity, AL — atypical language, ST —
stereotypies, RB —rigid behaviour, SS — sensory sensitivity,
AT — attention.

RESULTS

According to the results obtained in stage 1 of the study, be-
fore therapy, the subject scored 42 points on the AQ screen-
ing test, which indicated the presence of autism spectrum
symptoms. However, after a cycle of 10 exercise sessions,
the score was 15 points, which classified the patient as be-
ing not on the autism spectrum. Based on the test results,
one may conclude that the influence of R-WUK suits is
beneficial to patients.
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Test AQ — Autism-Spectrum Quotient
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Fig. 2. AQ testing in the patient: before — baseline score, after -
final score (norm: 29 points)

The results obtained on AQ are presented in Fig. 2.

In order to make closer observations of changes in the sub-
jects, the taxonomy of the test was changed to TAKS-2,
which shows to a more significant extent the shift away
from the extreme negative answers: every extreme qualified
answer (,,] definitely agree” or ,,I definitely disagree”) was
awarded 2 points. Every regular qualified answer (,,I agree”
or,,I disagree”) was awarded 1 point. As a result, 32 extreme
answers scored 64 points. However, the final test showed
only one extreme answer, thus the score for extreme answers
being only 2 points. The results are presented in Fig. 3.

In the case of 2 patients (boys), the results of parental and
teacher tests demonstrated that the data obtained for both
patients were significant. There was only one T-score that
could not be considered statistically significant: sensory
sensitivity for the first patient and atypical language for the
second one. TS (total score) and DSM (general disorder
scale) were similar for the two patients in that both parental
and teacher ASRS scores achieved an average level, which
should be interpreted as indicating no autistic traits accord-
ing to the authors of the test. Based on the test results, the
R-WUK suit therapy can be considered to have caused im-
provement in the boys’ functioning.

The subjects’ test results are presented in Figs. 4 and 5.

In the case of the female patient, the final results did not differ
in terms of statistical significance from baseline, although in-
dividual results for 3 scales that were significant could be con-
sidered promising, which encourages further research (Fig. 6).

TAKS-2
70

60
50
40 +
30
20
10
0

Before After
Fig. 3. TAKS-2 - scores on Autism-Spectrum Quotient (AQ)
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Fig. 4 A, B. ASRS (Autism Spectrum Rating Scales) scores for
the first patient (I)

However, during suit therapy, the female patient was found
to experience decreased oxygen saturation. This was report-
ed in a separate article'®. The T-scores do not provide evi-
dence for any significant changes in the psychological and
social functioning of the girl as a result of the suit therapy.
One may assume with a high degree of probability that pro-
longed oxygen deficits could have been an important cause
of the lack of desired therapeutic effects.

DISCUSSION

The search for new methods, techniques and equipment
for the therapy of patients with ASD is currently becom-
ing an ever more important task considering the dy-
namics of diagnostic possibilities and an increased rate
of newly diagnosed ASD cases. At the same time, autism
classification is being changed”. Therapeutic manage-
ment can be divided into psychoanalysis-related thera-
pies such as holding therapy or psychotherapy, and med-
ical therapies such as special diets, supplementation or
chelation treatment!?. However, all of these therapies are
long-term interventions which are not always effective.
It was hyperbaric oxygen therapy, which is a medical ther-
apy, that produced definitely the most beneficial therapeu-
tic effects!'®). However, the results are neither satisfactory
themselves nor in comparison to the costs®?. In addition,
the European Underwater and Baromedical Society, the
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Fig. 5 A, B. ASRS (Autism Spectrum Rating Scales) scores for the
second patient (1I)

U.S. Food and Drug Administration and the Undersea and
Hyperbaric Medical Society have not acknowledged ASD as
an indication for hyperbaric oxygen therapy. The European
Underwater and Baromedical Society published a position
paper in “Diving and Hyperbaric Medicine” stating defini-
tively that autism should not be an indication for hyperbar-
ic oxygen therapy®"?2.

Based on this preliminary study one may assume that the
use of R-WUK suits provides promising therapeutic ef-
fects. The very short duration of the therapy is an impor-
tant factor, since it is associated with lower costs compared
to other therapies. This may point to a new direction in the
therapy of autism and Asperger syndrome patients who ex-
perience impaired cerebral analysis of stimuli reflected in
their psychosocial relations. However, one needs to bear in
mind that these results are only preliminary and do not nec-
essarily have to translate into outcomes in a much larger
group of subjects. The current study included only a limit-
ed number of patients with ASD in whom exercises using
R-WUK suits were found to have a beneficial impact with
the absence of adverse effects, which is important in the
context of any existing comorbidities. The initial hypothesis
regarding a mechanism which causes all receptors to stabi-
lise through improved proprioception, thus altering the pa-
tient’s perception and psychosocial relations, is insufficient
and will need to be verified in further research on a larger
group of patients.
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Fig. 6 A, B. ASRS (Autism Spectrum Rating Scales) scores for the
female patient (III)
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