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Abstract

Autistic persons often have difficulties with social interaction and communication.
Sensory impressions are often processed differently than in neurotypicals. The
person may be negatively affected bodily, e.g., being unstable or having reduced
body awareness. The body awareness may be observed as an expression in
movement quality. However, there is a lack of knowledge about experiences,
assessment and interventions of problems with movement quality and body
awareness in autistic persons.

The aim of this thesis was to describe experiences of movement quality in autism,
to investigate measurement properties of a movement quality assessment, and to
study possible effects of a body awareness intervention in autistic young adults.

In a mixed-method study, Paper I explored the experiences of body and movements
in autistic persons through individual interviews. The participants (n=11) were
assessed with two physiotherapeutic instruments: the Body Awareness Scale
Movement Quality and Experiences (BAS MQ-E) and Bruininks-Oseretsky’s test
of motor proficiency (BOT2). Several problems were described, but the participants
themselves did not understand that the problems were not a normal condition. The
physiotherapeutic  instruments could capture the experiences. In a
phenomenological study, Paper II described physiotherapists’ experiences about
movement quality in autism (n=10). They confirmed that movement problems often
go unrecognized. The general structure of the movement pattern was described as
fragmented, restrained and hesitant. Using Rasch analysis, in Paper III
measurement properties of the BAS MQ in autistic persons (autism group n=108;
reference group n=32) were investigated. BAS MQ was found to acceptably
measure movement quality in autism, though improvements were possible. In a
pragmatic RCT, Paper IV evaluated effects of Basic Body Awareness Therapy
(BBAT) in autistic persons. The intervention group (n=28) received 12 individual
therapy sessions with BBAT and treatment-as-usual (TAU; e.g., psychoeducation
or working with structure in everyday life), whilst the control group (n=29) received
TAU only. The primary outcome was measures of an individually experienced
movement quality problem, as scored on a numeric rating scale. The secondary
outcome was BAS MQ measures. The statistically significant results were in favor
of the intervention group in both outcomes (p<0.001).

In conclusion, autistic persons experience several problems with body and
movements, also described by physiotherapists. The problems often go subjectively
unrecognized, creating difficulty in understanding oneself. By assessing their
movement quality and body awareness with BAS MQ-E, autistic persons that may
benefit from BBAT may be identified, and an intervention may be provided to
enhance bodily resources and to achieve a better understanding of oneself in
everyday life.






Svensk populirvetenskaplig sammanfattning

Autism 4r ett tillstdnd dér problem med social interaktion och kommunikation &r
kriterier for diagnosen. Sensoriska intryck fran omgivningen och fran den egna
kroppen processas ofta annorlunda i hjdrnan 4n vad som &r neurotypiskt (utan
funktionsnedséttning). Det kan leda till inre upplevda konflikter att ldsa av olika
sammanhang - under varje dag i livet. I individen lagras forvirrande information
som forsvarar en méngd olika funktioner, sisom att balansera, rora sig, tdnka eller
kénna. Den kroppskdnnedom man har paverkas, det kan vara svért att forsta den
egna kroppen. Hur vél man &r medveten om och kénner den egna kroppen kan
observeras i rorelsekvalitén hos personen. Men det har saknats forskning om
kroppskdnnedom for autistiska personer och hur det kan beméotas inom varden.

I den forsta studien i denna avhandling, med mixad metoddesign, intervjuades elva
autistiska personer for att undersoka hur de upplevde sin kropp och rorelser och om
deras beskrivningar kunde fangas med tva fysioterapeutiska instrument, Body
Awareness Scale Movement Quality and Experiences (BAS MQ-E) and Bruininks-
Oseretsky’s test of motor proficiency (BOT2). Flera svarigheter beskrevs, men
deltagarna sjdlva hade inte kunnat koppla problemen till rérelsesvarighet, de forstod
inte hur de paverkades. Det kunde exempelvis vara upplevelsen av att en kroppsdel
plotsligt sldngde till och slog ned saker. Vilken tillgdng deltagaren hade till
rorelsekvalité samstimde med hur man litade till sin kropp i1 vardagen. Resultatet
visade dven att de tvé instrumenten kompletterade varandra och relativt vil fangade
deltagarnas upplevelser.

I den andra studien beskrevs svarigheter med kropp och rorelse bland personer pa
autismspektrumet av tio fysioterapeuter, som var specialiserade pa autism och
rorelsekvalité. Syftet var att oka forstéelsen for funktion i kropp och rorelse hos
autistiska personer. Fysioterapeuterna beskrev sina upplevelser av rorelsekvalitén
hos dessa personer som fragmenterad, aterhallen och tvekande. Deras beskrivningar
bekriftade vad som framkommit frén de autistiska personerna i den forsta studien -
att svarigheterna i kropp och rorelse ofta inte hade uppmarksammats.

Att inom fysioterapi anvinda undersdkningar som méter eller beskriver personens
problematik ligger till grund f6r behandlingsinsatser. Syftet med den tredje studien
var darfor att undersdka om BAS MQ é&r ett ldmpligt instrument for autistiska
personer. [ denna studie ingick 108 autistiska personer och 32 neurotypiska personer
att jaimfora mot. Raschanalys visade att BAS MQ hade acceptabla métegenskaper
for att kunna beddoma rorelsekvalité, d&ven om de personer som hade bast
rorelsekvalité inte fick tillrdckligt svara uppgifter som motsvarade deras forméagor,
kallat targeting (traffsikerhet). Detta var forvintat, da redan god rorelsekvalité ar
svar att sirskilja. Konklusionen av studie tre var att BAS MQ acceptabelt kunde
anvindas, dven om den kunde forbéttras dn mer, for att beskriva rorelsekvalité hos
autistiska personer och som underlag infoér en eventuell behandling.



Den fjirde studien 1 avhandlingen undersokte om 12 individuella
behandlingstillfdllen med en  kroppskdnnedomsmetod  kallad  Basal
Kroppskdnnedom (BK) kunde paverka rorelsekvalitén hos autistiska personer.
Deltagarna fick samtidigt sin sedvanliga behandling om sédan fanns planerad, pa
engelska kallad treatment-as-usual (TAU). Det kunde exempelvis vara att fa
utbildning om autism eller arbeta med struktur i vardagen. Detta uppliagg fick
behandlingsgruppen. De jamfordes mot en kontrollgrupp som endast fick TAU.
Effekter varderades av deltagarna sjélva genom att skatta ett problem man upplevde
med rorelsekvalité pa en 0-10 gradig skala fére och efter behandlingsperioden.
Dessutom observerades och skattades rorelsekvalittn med BAS MQ av en
fysioterapeut. Efter behandlingsperioden fanns en signifikant skillnad till
behandlingsgruppens fordel.

Sammanfattningsvis upplevde autistiska personer problem med kropp och rorelse,
nagot som specialiserade fysioterapeuter kunde observera 1 personernas
rorelsekvalité. Rorelsekvalité kan ses som ett uttryck for de upplevda problemen.
Att problemen beror pé rorelsesvarigheter dr ofta ndgot varken individen sjélv eller
personer i dennes omgivning forstatt. Ett instrument for att méta rorelsekvalitén &r
BAS MQ-E. Med stdd av ett sddant underlag kan de som beddms kunna ha nytta av
BK identifieras och erbjudas denna behandling, da den visat sig ge god effekt pa
kroppskdnnedom och rorelsekvalité for autistiska personer. Detta kan ge mdjlighet
att utveckla en béttre forstaelse av sig sjalv.
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Thesis at a glance

Aims Methods Results Conclusions
Paper I: Primarily qualitative: ~ Conflicting feelings about ~ Assessing both
To explore the Mixed-methods body and movement and motor proficiency

experiences of body
and movements in
autistic young adults
and how two
physiotherapeutic
instruments may
capture these

design

Individual interviews,
Body Awareness
Scale Movement
Quality and
Experiences, BAS

low understanding of
oneself were described.
The instruments captured
this relatively well.
Positive experiences and
better movement quality
related to having access to

and movement
quality was optimal
for understanding
the experiences.
Movement quality
seemed to influence
daily living more

experiences MQ-E, and Bruininks- more functional strategies  than quantity.
Oseretsky’s Test of for everyday life.
Motor Proficiency,
BOT2
Young adults with
autism, n=11
Paper II: Qualitative: Persons on the autism Difficulties
To describe the Descriptive spectrum live the body processing sensory
meaning of movement phenomenological with a need to constantly impressions were

quality in persons on
the autism spectrum
as experienced by

Individual interviews

protect oneself from
impressions. The general
structure was described as

described to obscure
the meaning of
movements, and

specialized Physiotherapists, fragmented, restrained, rendering the
physiotherapists specialized in autism and hesitant. The general structure.
and movement problems with body and The problems with
quality, n=10 movements were body and
described as often movements need
unrecognized. recognition.
Paper I1I: Quantitative: Rasch BAS MQ was BAS MQ had
To investigate analysis of unidimensional, had good  acceptable
measurement measurement fit statistics and measurement
properties of Body properties discriminated between the  properties, and may

Awareness Scale
Movement Quality,
BAS MQ, to autistic
persons and in a
neurotypical reference

group

Autism group
(n=108), reference
group (n=32)

autism and the reference
groups, and different
movement ability within
the autism group. The
targeting for the most
abled persons was poor.

be regarded a valid
assessment scale in
autistic persons.
Improvements to be
made especially
regarding targeting.

Paper 1V:

To evaluate the
effects of Basic Body
Awareness Therapy,
BBAT, and TAU
compared to TAU
alone, on a person-
reported experienced
movement quality
problem and observed
movement quality in
autistic young adults.

Quantitative:
Pragmatic RCT

Autistic persons,
Intervention group
(IG; n=28), control
group (CG; n=29)

Compared to the CG, the
IG improved significantly
(p<0.001). Within-group,
both outcomes: IG
improved significantly
(p<0.001), CG did not.
Individual significant
improvements of NRS: I1G
54 %: CG 11 % of the
participants, and BAS
MQ: IG 41 %; CG 7 %.

BBAT and TAU
were superior to
TAU alone, to
improve both
experienced and
observed problems
with movement
quality. BBAT is
relevant to
implement as an
intervention for
autistic persons.
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Preface

As a physiotherapist and specialist in Pediatrics and Mental Health, as well as a
biologist; my belief is that the best way to support another being to develop, is to
respectfully enhance the inner resources of this individual, from where she/he is in
her/his development. This is best performed when the person experiences positive
emotions connected to body or movements. In this, understanding and meaning may
occur. To me, these two concepts are essential to an individual’s well-being.

My beliefs also include that one’s body and movements are the prerequisite for
being-in-the-world, and remain the base for developing other functions during
everyday living throughout one’s life. Evolutionary, movement is the first sign of
what we call life, be it between exchanging air molecules during metabolism or
moving body parts. Without body and movements, few sensory impressions.
Without sensory impressions, no input. Without input, no/little affects or emotions,
or cognitive development. But on the other hand, life itself may generate
impressions from our genetically informed bodies, without external impressions -
just because there is life from within.

When working in an intervention with psychological aims for youngsters on the
autism spectrum, | - being a physiotherapist - made a lot of observations about their
bodies and movements. Something about the quality struck me. [ made connections
to all the infants I had met with global developmental disorders when working in
neonatology care, to their awkward movements and behaviors. Later, I met several
of these children in habilitation care - with an autism diagnosis.

Questions arose: How do autistic children and youngsters experience body and
movements? Why has the health care not recognized this enough? And after having
done literature searches another question appeared: Why is there practically no
research where autistic persons themselves tell about their experiences? Instead, the
narratives about experiences about body and movements was found in
autobiographical novels, written by autistic persons. I set out on my research studies
journey to still my questions...

This thesis was carried out within the research group Rehabilitation and Sustainable
Health, Faculty of Medicine at Lund University, where the author was accepted for
PhD studies in April 2017. The data sampling was performed within the Region
Vistra Gotaland, in cooperation with Region Kronoberg.

13
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Background

Autism

‘The eternal mystery of the world is its comprehensibility.’
Albert Einstein

A patient from a clinical setting, told the author several years ago about living in a
body that constantly failed her:

‘My body feels like a vase that constantly breaks, but for each time I try to mend it, 1
find that the vase has a new unrepairable hole’.

This experience emanated from a disorder on the autism spectrum, pointing at the
lack of comprehensibility of one’s body and movements in connection to the world.
In this thesis, the focus was to investigate experiences of body and movements for
autistic persons, from a physiotherapeutic view within pediatrics and mental health,
in order to relevantly address these problems and to establish interventions.

Autism is a neurodevelopmental disorder, diagnosed from core criteria in the
Diagnostic and Statistical Manual of Mental Disorders 5 (DSM-5)". In Sweden, the
diagnosis coded in the patient records is from the International Classification of
Diagnoses (ICD-10)2. The prevalence of autism in Sweden is 1.0-2.4 %, depending
on age group’. The condition is genetically based*, but is affected by experiences
throughout life’ and with different aetiology®. The diagnostic assessment includes
psychological testing where cut-off limits are used. The criteria are:

A. Persistent deficits in social communication and interaction across multiple
contexts, as manifested by: 1.) deficits in social-emotional reciprocity, 2.) deficits
in nonverbal communication, 3.) deficits in developing, maintaining and
understanding relationships.

B. Restricted, repetitive patterns of behavior, interests, or activities, manifested by
at least two of the following: 1.) stereotyped or repetitive motor movements, use of
objects, or speech, 2.) insistence on sameness, inflexible adherence to routines, 3.)
highly restricted, fixated interests that are abnormal in intensity or focus, 4.) hyper-
or hypo reactivity to sensory input or unusual interest in sensory aspects of the
environment.

15



C. Symptoms must be present in the early developmental period.

D. Symptoms cause clinically significant impairment in social, occupational, or
other important areas of functioning.

E. These disturbances are not better explained by intellectual disability or global
developmental delay.

A main difference from the former manual DSM-IV, which describe autism with
different diagnosis depending on degree of symptoms®, DSM-5 define the need of
support in everyday life in three levels; little, medium or high!. Both have been used
in the different studies.

Throughout the thesis, and congruent with recent research on how to use concepts
the way most persons on the autism spectrum prefer’-!!, the concept ‘person on the
autism spectrum’ has been used to point at the diversity the group comprises, and
the identity-first concept ‘autistic person’ on an individual basis.

Classical characteristics in persons on the autism spectrum

Living as autistic is for every single individual a complex combination of the
different diagnostic criteria', and therefore become a heterogenous group'’. A
combining factor appears to be the lack of integration and/or flexibility in either of
three major cognitive theories. These have for long been the explanations for what
defines autism, and are problems with: 1. theory of mind (ToM; to understand that
others think or feel differently from myself), 2. executive functions (planning,
initiating and driving activities), and 3. central coherence (to grasp the full context
out of details)'3.

Combined, these theories may explain why persons on the autism spectrum may
have problems with different abilities needed in everyday life, such as estimating
time'¥, creating structure and perform everyday activities, a rigid behavior, to
understand others in social interaction!?, to responsive attention to them', or to act
with flexibility'®. As all of these symptoms interact, they may affect everyday life
negatively.

The symptoms imply a different way to experience the surrounding world for
persons on the autism spectrum, in comparison to neurotypical (having no
disability). Besides the support the individuals receive in everyday life from home,
school, community or the basic health care system to handle these symptoms, the
health care system also supplies specialized interventions.

16



Specialized interventions to persons on the autism spectrum

For children and adults, the specialized interventions of today in the habilitation
services in Sweden are mainly pedagogical and social. These are administered
interdisciplinary. Treatment-as-usual includes psychoeducative interventions about
autism or information about social support services. Counselling may be given
individually when a deeper understanding or processing of being autistic is needed.
Communicative difficulties may be met with alternative or complementary
communicative aids, e.g., picture support'®. Autistic persons frequently need
structural support in everyday living'3, e.g., schedules or reminding signals from
cell phones. Sleep difficulties may render medication!’. Coordinated care planning
with neighboring care providers is often needed in order to create an everyday living
that is as functional as possible!®.

Physiotherapeutic interventions for persons on the autism spectrum in Sweden are
not as developed as the interdisciplinary ones. National guidelines regarding body
and movement functions are missing, probably due to lack of research and evidence.

Physical activity, i.e., voluntary bodily movement produced by skeletal muscles that
requires energy expenditure!?, is often something an autistic individual chooses not
to perform. It may be caused by experiencing unpleasant signals from it or having
problems with multisensory processing and sensory input, which interfere with
behaving in a meaningful manner®. Having being bullied?', or not felt participation
in physical activities during school time® are further reasons for not being
physically active.

Ordinations for physical activity (‘FaR-recept’) may be prescribed in order to
achieve a more regular physical activity®, but often the social context to which these
activities are connected, means that the autistic person usually does not cope with
it. Others again may exert physical training with high intensity to feel the body and
movements positively - or at all. Clarity, structure and a sensorimotor approach from
individual adaptations are therefore important to the effect of an intervention with
physical activity®*.

Stress management is often asked for in the clinic by many autistic persons,
including how to balance one’s energy. Several persons also have different forms of
pains or aches, often connected to muscular and mental tensions or increased
perceptual sensitivity. Disturbed sleep is frequently described!’. Physiotherapeutic
interventions directed to stress, sleep or pain may be administered, individually or
in a smaller group context, such as breathing techniques, relaxation or techniques to
alleviate pain'®. To strengthen the bodily resources and the understanding of oneself,
different body awareness and movement quality therapies may be used, such as
Feldenkrais®®, Basic Body Awareness Therapy?¢, Sensory Integration®’ or yoga?®.
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Movement quality

‘The heavy is the root of the light.
The unmoved is the source of all movement.’
Lao Tzu

The lead words of physiotherapy are body and movements, considered as
prerequisites and means to exist and develop, and to maintain or increase well-being.
The physiotherapeutic process includes assessment, intervention and evaluation,
and is in need of valid instruments and interventions®’. Physiotherapy has, as a
discipline, a holistic organization, grounded in both biomedical’*® and human
sciences®!, thus reaching out to different epistemologies. The holistic organization
is considered in physiotherapy since it recognizes the merger of body and mind*2.

Movement quality is about sow the movements are performed. Movement quality
is in a physiotherapeutic sense the expression of one’s body awareness and an
embodied identity.

In physiotherapy practice, the concept used to define good movement quality is
vitality*’. Physiotherapeutic perspectives describe essential elements for vitality to
be: force/energy, time, space, and direction/intention®. Vitality in a person is
important in order to opening up to and adapt to contexts*.

The physiotherapeutic perspective of movement quality describes and defines a
human in her body and movement expression, in which vitality is equal to health
and life in movements; the individual is postural stable, the breathing is free, there
is awareness and a sense of being whole. The movements are flexible, coordinated
through the center of the body and harmoniously flowing - a vital expression of a
lived body that makes embodied sense?® 3,

In physiotherapeutic body awareness interventions, concepts to describe the
movements may be, e.g., stable, relaxed, dragging, weighty or tense. These are
according to Stern* descriptions of forms of vitality, induced by different levels of
arousal. Arousal is the fundamental mechanism behind the initiation, the strength,
and the duration of everything we do. It is a physiological activation caused by a
stimulus that brings affects/emotions. Different neurotransmitters are used for
different types of arousal, thus being capable of eliciting different forms of vitality**.

Aspects that influence arousal are that movements create perception, and vice
versa®>3¢ and that movements create emotions and vice versa. Emotions has been
described to create meaning, by coupling impressions from the body to our
consciousness and cognition** 37, Emotions bring nuances to the form, rhythm, and
integration of movements?®.
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Movement quality has been described as a general and unifying phenomenon, with
four existence perspectives in the Movement Quality Model** (Figure 1). The
biomechanical or physical perspective relates to transferring in space, and can be
described in postural stability (‘The heavy is the root of the light *’), path, and form
of movement. The physiological perspective relates to time and deals with processes
such as breathing and centering in our bodies, described in aspects of rhythm, flow,
start-end or elasticity. The psycho-social-cultural perspective relates to the use of
energy personally and relationally; movements may be cautious, un/controlled,
powerful, or calm. A harmonious movement only uses the energy needed (‘The
unmoved is the source of all movement *"). Awareness, with intention, emotion, and
socio-cultural aspects are included. The existential perspective relates to persons,
containing aspects of self-awareness, and unity in movement. All the described
movement quality perspectives are, in different degrees, represented in every
movement an individual perform™.

Mowvement quality as biomechanical
- relating to space

Mowvement quality as physiclogical
- relating to time

FPostural stability o “«_ Breathing and centering
Path and form -~ ‘nflnw, elasticity, rhythm
‘\

Movement quality )

as :
a general and unifying '
phenomencn

) Mowement quality as existential
- relating to the person

- relating to energy \

Selfawareness
e presentperson, unity in movement

Awareness
Intention, emotion, secio-cultural

Figure 1.
The Movement Quality Model, with movement quality perspectives as interacting processes® (with
approval from Taylor and Francis and L Skjaerven).

In autistic persons, adaptation to new context is often a problem*!. Also, they often
have difficulties with arousal levels***. There are indications that low
parasympathetic activity via brainstem dysfunction could partly explain the chronic
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sensory hyperarousal state*> *, along with being challenged by overwhelming or

unintelligible sensory impressions®. Perceptual difficulties are frequent!, thus
affecting movement quality.

Inter-related bodily components that underlie the four perspectives and form the
movement quality in a person are described below. These are the sensorimotor
system, body ownership, agency, bodily self-awareness and an embodied identity
(Figure 2). To experience these components, the person needs awareness.

A Relation to oneself

(embodied identity)

Bodily and psychological
self-awareness
(embodied self-awareness)

Being and acting in the world (enaction)

Figure 2.
Components of an embodied identity; the sensorimotor system, body ownership, agency and bodily
self-awareness. Enaction is the process that forms the embodied identity.

Awareness

Awareness is essential to experience from within, about oneself and the surrounding
world??, and is therefore essential to movements with flow, stability, and freedom?®.
In this sense, awareness has physiotherapeutically been described as an attentive,
relaxed, and alert presence providing heightened sensitivity to experiences, not
analogous with concentration®?.
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The internal body awareness includes awareness to interoception and
proprioception. Interoception may be defined as bodily afferent signals from organs,
e.g. being thirsty or hungry***’. Proprioception is also about internal body
awareness, from position and movements of body parts, as well as touch and
pressure. To autistic persons, interoceptive awareness may be a problem, not least
due to lack of multimodal integration (where input from different sensory modalities
do not coincide to each other and therefore give conflicting information)*: %,
Proprioceptive signals are often overpowered by sensorimotor ‘noise’ and not as

diversified as in typically developing persons®.

External impressions are brought to a person from perception via the senses (vision,
hearing, touch, smell and taste). Differing processing of perception is part of the
diagnostic criteria for autism’.

Motor control and the sensorimotor system

Motor control is the ability to regulate or direct mechanisms essential to movements,
from a biomedical perspective. Theories on motor control may answer to what
movement function there is. The innate ability to move is in need of basic sensory
and motor functions to work, such as regulating posture, muscle tone, joint function
or perception-action coupling®, in complex movement patterns®'.

The sensorimotor system, i.e., the body scheme (Figure 2), involves pathways
between sensory and motor functions. Its non-conscious automatic processes, are
used primarily for spatial organization of action®. It is the basis to all motor
learning, i.e., the acquisition or modification of movements resulting in new motor
behaviors®®. Merleau-Ponty*® emphasized the importance of sensory impressions on
motor intentionality, i.e., when becoming acquainted with a situation, there is no
need to respond in a rule-like manner, but rather to use one’s perception and being
flexible to the whole to make adaption to each context optimal. With access to
sensorimotor intentionality and movements that make sense, the body may emerge
as holistically organized and functional in interaction with the environment™.

Autism is a genetically driven disability, and a sensorimotor dysfunction will act
already on the foetus and throughout life, affecting all development in the
individual®. Symptoms from body and movements vary in persons on the autism
spectrum. Increased variability in basic sensory inputs and motor outputs create
sensorimotor ‘noise’, and disturbs the development®. Further, there may be a
temporal multisensory integration failure*®. These differing sensory impressions in
persons on the autism spectrum may make the impressions hard to understand®’,
which may affect comprehensibility, manageability or meaningfulness within the
person and about the surrounding world>.

Ability to motor interaction with the surrounding world relies on the mirror neuron
system (neurons that are part of the motor cortex that fire in the same pattern as an
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observed movement). There is evidence that persons on the autism spectrum may
have deficits in the mirror neuron system®®, but also, a broader deficiency in the
whole motor system in the brain has been found®’. These findings may concur with
previous research that autistic persons seem less sensitive to biological
movements®, Hobson and Lee® describe, that it is the imitation of a person’s
expression rather than the action itself that is missing. Also, persons on the autism
spectrum exhibit a weaker postural response to the perception of movement,
especially if the impression is fast. It has been proposed that the ‘world moves too
fast’ for persons on the autism spectrum due to sensorimotor differences, and that
they therefore need autistic strategies to handle it®. Previous research has also found
that persons on the autism spectrum exhibit a deficit in chaining motor acts into an
action®"%3, Therefore, being autistic, if one’s sensorimotor intentionality does not
function as intended, the movements may lack in meaning and sense to the person,
and the chain of flexible adaptations to each context will not work toward
independence?!.

Body ownership, agency and bodily self-awareness

Sensorimotor impressions make possible the sense of owning one’s body, described
with the concept body ownership. A related concept is agency, the sense of being in
control of one’s own actions®. Agency and body ownership may bring bodily self-
awareness, i.€., to be aware of ‘I’ as a person from bodily experiences®® °, separated
from others, and as part of one’s identity®. One’s identity include experiences,
thoughts, and emotions about the body and its movements. These will form an
embodied identity, enhancing the undividable link between mind, body and
identity®”®® (Figure 2).

In autistic persons, body ownership has been described to be impeded due to
dysregulated interoception*’. Furthermore, previous research has reported impeded
agency® and bodily self-awareness 7, due to problems with integrating efferent top-
down predictions to afferent multisensory integration.

Embodied identity

In lack of awareness, adequate sensorimotor control, body ownership, agency and
bodily self-awareness; body and movements are not always harmoniously integrated
in the autistic person, and therefore do not make meaning and sense. One theory
states that autistic symptoms are created as an embodiment effect from a differently
organized and therefore differently developing neural system?’.

The phenomenological concept embodiment defines how each individual acts in and
experiences the world through the lived body, to bring meaning and sense, thus
forming an embodied identity™ 3¢ (Figure 2). All four perspectives in the Movement
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Quality Model interact in an embodied identity®®. Also, embodiment describes what
the lived body experiences, which in turn forms and develops all functions in the
person™ 3¢,

The concept used for the process of embodiment is enaction® (Figure 2). This
concept describes how humans connect with the surrounding world. Enaction brings
together sensorimotor, cognitive, social, experiential, and affective/emotional
aspects. Enaction emanates from within the body, as well as from actions between
individuals. It is important for the development of cognition in the person, including
the three theories ToM, executive functions or central coherence, which are
described as the most striking difficulties in autism. But these theories do not include
explanations of how they are developed in the person. De Jaegher® has presented
autism as a result from enaction, with the start from sensorimotor function,
experience, and social interactions. As an autistic enaction process is built from
different perceptual, motor, and affective functions or behaviors than the
neurotypical, it will affect the embodied identity.
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Basic Body Awareness Therapy

‘Two truths approach each other.
One comes from within,
one comes from outside,

and where they meet
you have a chance to see yourself.’
Tomas Transtromer

Background

Basic Body Awareness Therapy (BBAT) was developed as a physiotherapeutic,
relational intervention within psychiatric care by the Swedish physiotherapist
Gertrud Roxendal’!, describing movements as behaviors (unconscious movements
or postures) and abilities (movement answers to situations in everyday life, e.g.,
reach for an object)’?. Roxendal had a close connection and was influenced by the
French psychoanalyst and movement teacher Dropsy’3. He described a theory about
the three contact problems, which Roxendal adopted: to oneself, to others and to the
external environment. Also, as an expression of body awareness, the four movement
quality perspectives in the Movement Quality Model*® are connected to BBAT?.

When creating and developing BBAT, Roxendal’! used the body ego as the
theoretical construct of which body awareness a human possesses, and the concept
vitality to describe healthy movement quality. During these PhD studies, with
ongoing research, the theoretical construct behind BBAT has developed from the
body ego to the embodied identity?®. Previous research found the embodied identity
to be related to oneself, to others and in society®’ (Figure 3), in line with Dropsy’s
described three-folded contact problems. It includes living in the body, to become
more aware of it and to experience oneself from within. To relate to oneself and
one’s needs are important to how one can be in relation to others. Living in relation
to others is a way to become more visible and satisfied as a person. Living in society
is important, as to interact and increase empowerment through societal participation.

The overall aim of BBAT is to enhance more vital bodily resources in the individual;
relation to the ground, free breathing, awareness of the whole, and to integrate these
with each other. The ultimate goal is the subjective and vital experience of being
stable, free and unified®®7>7.
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Living in society

Living in
relation to
others

Figure 3.
A model of the embodied identity®” (with approval from Taylor and Francis and A Gyllensten).

Contextual models and practicing

Body awareness training is about having the opportunity to explore oneself through
alternative movements®. Therefore, important to BBAT is an assessment about
which resources and difficulties the individual possesses in body and movements.
With such an assessment, where to start an exploration is understood: which
resources or practices to build on, which practices to avoid initially, which
communication to use with the patient (e.g., more or less verbal or body language,
using metaphors or not), and not least - to reflect on realistic goals together with the
patient®®,

The process used, when practicing BBAT?S, has been described in the Movement
Awareness Learning Cycle’? (Figure 4). The patient is guided by the physiotherapist
to get in contact with bodily signals and explore alternative experiences in the
moment from body and movements through small movements or positions - a
sensorimotor approach. The experiences of them may be integrated in the being to
create meaning and mastering. By reflecting on this new/changed bodily
knowledge, and conceptualizing these reflections it may more readily be
consolidated in the being*2. Gradually, the patient and physiotherapist build the
intervention in interaction®®, with ‘one truth from within and one from outside ™.
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Figure 4.

The Movement Awareness Learning Cycle®? (with approval from Oxford University Press and L
Skjaerven).

Previous research in BBAT has shown that balance and grounding are essential as
a basis to improvement of movement quality”®. Grounding is a broad definition that
includes physical postural stability, but also the existential perspective to trust the
ground and to let one’s weight down’. Clinicians have described improved
acceptance of oneself in patients from improved grounding®. The bodily felt sense
of improved grounding has in depressed persons been described as feeling lighter
but at the same time heavier and more stable’®. Autistic persons may have problems
with both static and dynamic balance”’. Therefore, grounding is the start of each
practicing.

In BBAT, the non-verbal experiences of the moment are stressed’®. Further, the
movements are performed slowly, i.e., ‘stillness-in-movements’, influenced by Tai
Chi-Chuan, and by being consciously aware inwardly about one’s body when
holding a position, i.e., ‘movement-in-stillness’, from zen-meditation. The ‘noise’
of the context is cleared, so that only more relevant and concrete sensorimotor
impressions may be experienced®®. As gentle, slow, iterative movements are
described to case stress and create vitality, they may instill calmness to the
autonomous system** (Figure 5). The prosody (rhythm and melody in speech) and
the vitality in the verbal guidance is deliberately kept, depending on what is meant
to be achieved, e.g., calm, force, or relaxation to the ground. In order to achieve
effects on one’s embodied identity, a longer period of intervention is often needed,
the tempo being set by the dis/abilities the patient possesses and by what happens in
the therapeutic process®® 7.
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Figure 5.
Example of BBAT exercise: turning around the balance line (with approval from Natur & Kultur, A
Winberg and A Dahlstrém).

Previous research and state of the art in autism

There are several autobiographical narratives about how body and movements fail
autistic persons®™*, including blogs by autistic persons, finding numerous
descriptions of problems with movements, embodiment and arousal*’. These
narratives and findings are supported by clinical observations.

Body awareness methods for persons on the autism spectrum have been studied in
psychotherapeutic interventions®-, but no previous research about effects of the
physiotherapeutic BBAT has been found. Physiotherapeutically, several other
groups to receive body awareness training have been researched on:

Mattsson®”* used an eclectic body awareness therapy approach, which included

BBAT, to sexually abused women. The results showed good improved body- and
self-image, with an improved relation to one’s body. In another study, BBAT to
depressed persons showed vitality springing forth and a way to ground oneself,
enabling them to better handle everyday life’®. In people with schizophrenia, BBAT
improved the abilities to regulate affects, body awareness, self-esteem and to
think®. In an RCT study, patients with whiplash injuries improved better with
BBAT than with physical exercise in physical and social functioning, as well as
reduced pain®. For people with fibromyalgia, significant improvements were found
for pain, movement quality and anxiety’!. Another RCT study showed that patients
with eating disorders showed significant differences in favor of BBAT and
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treatment-as-usual (TAU), compared to TAU alone, of attitude towards one’s body
and eating®?. Though recommending cautiousness about BBAT effects, a systematic
review showed that BBAT reduced anxiety significantly more than physical
activities (e.g., resistance training or stretching). In this review, there were no
significant differences between BBAT and physical activities for reduction in
depression or in self-reported pain®.
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Rationale

Core criteria for diagnosing autism are behaviors, classically explained by deficits
in cognitive functions; ToM, central coherence, and executive functions. However,
these may be described to develop through enaction of the lived body in an
embodiment process, throughout life*®.

Motor skills at an early age have been shown to be one possible predictor of the
outcome of autism severity®®. Though research has focused on movements in
autism®, most has been on quantity rather than quality of movement ability®®’.
Body and movement abilities influence the development of the self'>. Growing up
with autism implies a sensitivity to sensory impressions and difficulty with
multisensory integration®®. Along with deficiencies in the motor system in the
brain’’, deficient sensory processing may be part of the explanation to the autistic
symptoms, as embodiment effects” 759

What persons on the autism spectrum experience about body and movements, is not
clear and needs further study. Previous studies have often asked relatives, not the
autistic individuals themselves, about experiences from body and movement. How
first-hand experiences may be captured with physiotherapeutic instruments is key
to understand the relevance of the assessments. Physiotherapists who are specialized
in autism and movement quality may possess further knowledge about movement
quality in autistic persons.

Though body awareness instruments are used to assess movement quality in the
clinic, there is a lack of studies that have investigated the measurement properties
of them in autistic persons. Consequently, there is also a knowledge gap about
relevant physiotherapeutic interventions directed to body awareness and movement
quality, aiming at improving the bodily resources of each autistic person.

No previous studies were found, investigating these aspects from a
physiotherapeutic perspective in persons on the autism spectrum.
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Aim

The overall aim of this thesis was to investigate experiences of movement quality
in autism, to investigate measurement properties of a body awareness and
movement quality assessment, and further, to study possible effects of a body
awareness intervention to autistic young adults.

Specific aims

e To explore the experiences of body and movements in autistic young adults, and
to examine how two physiotherapeutic instruments, Body Awareness Scale
Movement Quality and Experiences (BAS MQ-E) and Bruininks-Oseretsky’s
Motor Proficiency test v2 (BOT2), may capture these experiences (Paper I)

e To describe the meaning of movement quality in persons on the autism spectrum
as experienced by specialized physiotherapists (Paper II)

e To investigate measurement properties of BAS MQ (observed movement
quality, first part of BAS MQ-E) to autistic persons and in a neurotypical
reference group (Paper I1I)

e To evaluate the effects of Basic Body Awareness Therapy (BBAT) and
treatment-as-usual (TAU) compared to TAU alone, on a person-reported
experienced movement quality problem, and the observed movement quality in
autistic young adults (Paper IV)

31



32



The papers

Focus of the four papers are movement quality in autistic persons. Paper I used a
mixed-method design to explore the experiences of autistic persons themselves, and
Paper Il used a phenomenological design, in which physiotherapists described their
experiences about the phenomenon. Paper III investigated measurement properties
in a movement quality assessment to autistic persons, and paper IV evaluated effects
of a body awareness infervention in autistic persons.

Exploring autistic persons’ experiences of body and movements

(Paper I)

Methods: Design, participants, data and analyses

Design: Paper 1 aimed at exploring autistic persons’ experiences of body and
movements, and also if physiotherapeutic instruments could capture these
experiences'”. The mixed-methods design used qualitative and quantitative data, to
optimize outcomes and incorporating patient narratives in physiotherapy
research!’!,

Participants: The inclusion criteria were having a diagnosis within the autism
spectrum?, age 16-22 years, and disturbed perception from one/several sensory
modalities. Exclusion criteria were intellectual disorder, considerable
communicative difficulties, and/or moderate to severe depression. The participants
were registered patients at a habilitation clinic and had requested care regarding
motor performance, body awareness, and/or understanding physical and/or
psychological aspects of themselves. The broad inclusion criteria were used as
autistic persons may have difficulty recognizing when there are problems that
originate from body and movements. Each participant (n=11) was assessed
individually at 2-3 sessions. The sample included nine female and two male
participants, which reflected the clinical gender distribution.

Data and analyses: The data collection started with an interview, lasting between
45-60 minutes, about experiences from body and movements, rendering qualitative
data. The structure of the interview was initially described to the participant, as to
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increase the predictability many autistic persons are in need of. The participant was
also presented to picture-support in the form of the Bears'® (Figure 6). These cards
could help find bodily expressions or feelings when words failed. Also, the
interviewer could offer opposite suggestions, e.g., agile — stiff or pleasant-
unpleasant to guide the participant. The participant was examined with Body
Awareness Scale Movement Quality and Experience (BAS MQ-E)** and Bruininks-
Oseretsky’s test of motor proficiency (BOT2)'”. BAS MQ-E render both
quantitative and qualitative data, BOT2 quantitative data.

e ¥
*a

Four examples out of 48 of the Bears cards, expressing full body emotions'? (with approval from St
Luke’s Innovative Resources).

BAS MQ-E is an instrument with three parts to measure and describe movement
quality and body awareness. The first part, BAS MQ, consists of 23 movement
quality items, observed and scored by the physiotherapist on a 5-graded scale
(0O=vitality to 4=pathology/do not perform)*. Following the results from previous
research, BAS MQ is arranged in three subscales: Stability in function,
Coordination/breathing and Relation/awareness'*. The two following parts, BAS
E, consist of a patient questionnaire about the individual’s experiences about how
body and movements work in everyday life, including one’s own belief to be able

34



to change, and an experienced-based interview whilst performing five selected
movements*,

BOT2!% is a standardized test to examine level of motor proficiency, for ages 4-22
years, and is valid for high-functioning autism and for neurotypical persons. There
are 53 items distributed in four composite subtests: Fine Manual Control, Manual
Coordination, Body Coordination, and Strength and Agility. The results are
equivalated as to age and gender to compare the results to a neurotypical population
within normal distribution, thus presented in percentiles.

The qualitative data in the analyses were interview texts, and texts from the BAS E
experienced-based interviews. The quantitative data were results from BAS MQ
(average) and BOT?2 (total).

Paper I used a parallel mixed-methods analysis'®. In the first step, data for each
participant was processed. It started with a parallel data reduction, in which BAS
MQ (average) and BOT?2 (total) were calculated according to each manual. Parallel
to this, the qualitative data was analyzed, using a deductive approach'%, with BBAT
and motor control theories scaffolding the matrix. In the matrix, the columns
contained Experiences, Abilities or Behaviors. The rows contained three categories
with ten under categories: Awareness (Conscious awareness, Relating to others,
Relating to self), Body control (Body coordination, Breathing, Flow and agility) and
Postural control (Postural orientation, Postural stability, Joint function, Muscle
function). Meaning units from the qualitative data for each participant was analyzed
into the matrix. For instance, one participant said from the BAS E experience-based
interview: ‘I experience the body as whole’ (P1). This meaning unit was sorted to
column Experiences and row Awareness (Conscious awareness).

The data was presented in a manual file for each participant’s results'%: qualitative

data from the deductive analysis from the interviews and BAS E and quantitative
data from the results of BAS MQ (average) and BOT2 (total). Inductive data that
did not fit to the matrices were compared to the answers from the BAS E
questionnaire, to investigate if these data were captured there, i.e., additional
findings.

Thereafter, a first data comparison, by comparing data within each participant was
performed. The data were triangulated to obtain a deeper understanding, i.e.,
analyzing if data from different sources indicated similarities and/or differences
concerning experiences, abilities, or behaviors. The next step was data
consolidation, making reloops in the material to confirm the results. The result for
each participant was compiled in a data set'®,

Thereafter, another data comparison was made parallel between data sets'®. If a
finding was made in one, all other data sets were studied to find if they contained
data concerning the same issue, thus integrating the data sets to each other. The
result of this comparison gave complementing or crystallizing aspects.
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Complementing aspects described findings that complemented each other from
different data, e.g., coordination difficulties, bilateral from BOT2 and central in
BAS MQ. Crystallizing aspects could be convergent, i.e., representing conceptually
similar aspects of a function, e.g., lack of experiencing agency and/or body
ownership was findings in data from both qualitative and quantitative data.
Crystallizing data could also be divergent, i.e., representing conceptually different
aspects. For instance, this could be that differences between body halves were
expressed in BAS E but not in BOT2. The third crystallizing aspect was discrepant,
i.e., representing contradictory/not connected findings, e.g., discrepancy between
what was exhibited in the examinations but not described in experience. Findings
that did not fit to the categories of the matrix (Awareness, Body control, Postural
control) were added as extra themes.

Lastly, the data were fully integrated, and deductions and inferences were made'®.

The participants’ experiences of body and movements were integrated with theories
for developing bodily self-awareness. Integration of how the physiotherapeutic
instruments captured the experiences of body and movements were made, also
going back to item level from BAS MQ and BOT?2.

The analyses of quantitative data comprised Spearman rank correlation to
investigate possible correlation between BAS MQ (average) and BOT2 (total),
using Statistical package for Social Sciences (SPSS®) 25.0'”. The median values
of BAS MQ (average) and BOT2 (total) respectively, were compared to the three
diagnoses of the participants: atypical autism, Asperger syndrome and autism in
childhood.

Results: Experiences and assessments of body and movements

Fourteen themes were represented in the results of the qualitative analysis (Table
1). Ten of these fitted into the three main categories: Awareness, Body control and
Postural control. Four extra themes were either covered by the BAS MQ-E
questionnaire or did not describe body functions, but were general results.

Regarding awareness, all findings were convergent. The participants experienced
problems with being consciously aware of their bodies or experiencing the body as
whole.

‘There might be certain things I'm not aware of [bodily]. I don’t know.’ (P4)

‘[ think too much, it’s not a whole, it’s difficult. I think to do one thing at a time, it’s
difficult to do many things at the same time. It locks up.’ (P3)
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Table 1. Results from the deductive analyses, presented in three categories and extra
findings from the theoretical framework. The themes for each are presented according to
which data aspect it was analyzed to belong to.

Category Data aspect Themes
Awareness Crystallizing- Problems to be aware of body
convergent
Difficulties experiencing the body as whole
Body control Complementing Coordination difficulties
Crystallizing- Lack of experiencing agency and/or body
convergent ownership.
Experienced differences in function of body
halves
Inability to perform centered movements
Problematic breathing
Postural control Complementing Results of postural control complemented each
other in BOT2 and BAS MQ-E
Crystallizing- Postural stability or orientation was not
convergent verbalized spontaneously
Crystallizing- Differences in function of body halves were
divergent expressed in experience-based interview but
not measured in BOT2
Extra findings Crystallizing- Muscle tensions, pains/aches
convergent
More experienced predominantly good feelings
from their bodies were connected to having
strategies to handle everyday living
Crystallizing- Male participants exhibited divergence
divergent between the results from BOT2 as compared to
BAS MQ-E’s questionnaire
Crystallizing- Differences exhibited in the quantitative
discrepant examinations but not described in experience
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Regarding body control, a convergent finding relating to agency and body
ownership were experiences of not being in control, which affected their self-
confidence and self-esteem negatively. Body control descriptions of coordination
difficulties were complementary in BOT2, measuring bilateral coordination, and in
BAS MQ-E, describing central coordination. Also, convergent findings were
differences in function between the left and right sides of the body, inability to
execute centered movements and problematic breathing, in which the breath was
experienced as hindered.

‘I know my body a little, but then all of a sudden, one doesn’t understand what’s
happening in my own body.’ (P2)

‘I don’t walk into objects that much, I think. But still I do. I kind of get stuck in chairs
all the time.’ (P5)

‘It feels different in my hands, but I don’t quite know how to describe it.” (P7)
‘My stomach muscles don’t tag along. I kind of flop to the floor when I sit down.’ (P2)
‘It [breathing] resists over my throat and around my jaws.’ (P7)

Regarding postural control, the participants had difficulties to verbalize their
experiences. Complementing descriptions were found about postural stability
between BOT2, describing differences between having visual input or not, and
BAS MQ-E, describing experiences of the left and the right sides of the body.
Lack of postural orientation was a convergent finding between the two
instruments.

‘I have better balance on my right leg than on my left leg.” (P11)

‘My greatest wish is to train for a better posture. I feel my lower back when I always
walk leaning forward.” (P4)

There were three additional findings that emerged inductively, ‘access to adequate
rest’, ‘pain/ache’ and ‘daily strategies’. These were captured by the BAS MQ-E
questionnaire. Pain/ache also appeared as a theme in the deductive analysis, along
with three other themes (Table 1). One of the extra themes was that experienced
good feelings in the body was connected to having more strategies to handle
everyday living.

Both male participants exhibited divergence between the quantitative BOT2 (total)
and the BAS E questionnaire, as well as discrepancy from expressed problems and
observed, which could indicate a difficulty to be aware of subtler symptoms.
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Some participants could describe belief in the possibility to develop as individuals,
if working with bodily resources, but they also declared the need for help or
guidance to do so. Five of eleven participants received a diagnosis of specific
developmental disorder of motor function? from the assessments in the study, i.e.,
they were previously unrecognized in their movement difficulties. This had left
them with problems in understanding body and movements.

‘I don’t seem to understand my body.... I didn’t understand my body better then [when
growing up] than I do now.’ (P2)

Several participants described a duality where abilities did not follow each other,
that was mirrored in the examinations with an uneven profile in BAS MQ-E and/or
BOT?2. For instance, one participant expressed access to both positive and negative
feelings about the body and movements, as well as a disturbed tactile perception.
The feeling of occasionally being bodily whole was present. This experience made
possible to trust her body and movements to some extent, making possible some use
of bodily strategies to handle everyday life, but not sufficiently so to feel confident.

‘The body sometimes feels like a whole.” (P9)

Combined, BAS MQ-E and BOT2 complemented each other, explaining and
confirming the expressed experiences to a large extent. The correlation between
BAS MQ (average) and BOT?2 (total) was r=0.61, thus confirming their association
but from different movement aspects. Participants from all three sub-diagnoses
exhibited BOT2 (total) results below average. The BAS MQ (average) results
indicated no pathology but problems with movement quality.

From the result from Paper I, that movement quality was important as in the
handling of everyday life, followed Paper I1.
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Describing physiotherapists’ experiences of movement quality

(Paper II)

Methods: Design, participants, data and analyses

Design: The aim of Paper Il was to further investigate movement quality in persons
on the autism spectrum!%®, The design consisted of individual interviews with
physiotherapists within habilitation services. The design followed Giorgi’s
descriptive phenomenological method!'®.

Participants: The participants (n=10) were recruited from purposive snowball
sampling. The suggestions for participants came from physiotherapy colleagues
within habilitation services nationally in Sweden, as being specialized in autism,
body awareness and movement quality. As such, they were considered to have a
certain knowledge and understanding about the meaning of the phenomenon
‘movement quality in autism’.

Data and analyses: The interviews were held at each participant’s workplace,
lasting between 44-87 minutes. One week prior to the interview, the participant was
contacted and asked to think back on situations in which she had lived experiences
of the phenomenon, and to focus on their individual experiences of movement
quality in autistic persons. This approach was intended to generate a rich body of
data''®, The interviews were guided by themes to keep focus: 1) the participant’s
general description of movement quality; 2) movement quality experienced when
meeting autistic persons; and 3) perceived similarities or dissimilarities in
movement quality between autistic persons. The interview contained open
questions, evolving from the narrative by the participant. After having transcribed
the interviews, they were sent to each participant to receive feed-back on if
adjustments were needed. Only minor editing was required.

Following Giorgi’s descriptive phenomenological method in the analysis'®, the aim
was to form a general structure, consisting of key constituents. Key constituents
were aspects of movement quality in autism that at least 9 out of 10 participants
described. Each key constituent had to be present, otherwise the phenomenon would
change!®. Further, potential elements (aspects described by 3-8 participants)'!!
were found. The inter-relatedness of the key constituents was analyzed. During the
analysis the meaning of the phenomenon revealed itself, that is to say the significant
experiences of movement quality in autism. Finally, the essence of the phenomenon
described the main, invariant aspects of it as a general structure!®.

The analysis consisted of six critical systematic steps, performed by two of the
authors (IB, CSH): 1) Reading the interviews through to gain a sense of the whole,
as the phenomenological perspective is a holistic one, focusing on linguistic content
and lived experience; 2) establishing meaning units from the texts by the use of
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phenomenological reduction and with a psychological attitude; 3) rewriting these
meaning units into third-person expressions, as a step from spoken language; 4)
transforming these into sensitive expression, making the psychological value in
regard to the studied phenomenon explicit. Free imaginative variation was used, i.e.,
features of the experience was imaginatively altered in order to view the
phenomenon from varying perspectives; 5) determining the structure by first
distinguishing the constituents of each description, still with imaginative variation,
and then analyzing them together to gain an understanding of the general pattern;
and 6) performing post-structural analyses'®.

In post-structural analyses the participants’ descriptions were stable. The
trustworthiness of the results of Paper Il was strengthened by the fact that no new
information emerged from the final interview and therefore data collection stopped.

Results: Meaning of movement quality in autism

In total there were 251 sensitive expressions from the ten interviews. The general
structure of the phenomenon was analyzed to include eight key constituents, of
which all were body functions!!?, that affected the movement quality, i.e., deficits
in:

Postural control; stability was described as being sufficient to maintain an
upright position, but at the cost of a high degree of energy expenditure and a
lack of flexibility.

“...they can’t even find movement [to correct their posture].” (P1)

Muscle tone and tensions; the muscle tone was described as low, but muscle
tensions were frequent. Movement patterns became inflexible and unstable. The
movements were described as controlled from the upper body, further affecting
posture and breathing. The flow of the movements became slow and sequential.

‘Their muscle tone isn’t well-regulated [...]. The exertion of muscle
force is poorly adjusted. The whole system is affected, there’s no
flow. It becomes jerky.’ (P1)

Sensory processing; the reduced access to intelligible bodily signals due to
deficiencies in sensory processing was believed to create fear of free movement,
and that appearing behaviors did so as to protect oneself.

‘...a child who found it very difficult to understand sensory
impressions [...] She turned from supine to sitting up with fear in
her eyes. I believe this shows in how little she has wanted to use her
body.’ (P3)
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Conscious awareness in one’s body, the tolerable level of sensory input for
autistic persons when perceiving their bodily signals and surroundings was
reduced and was described to lead to a lack of conscious awareness.

‘I see another kind of presence, or sometimes absence, in their
bodies [...]. The way you process perceptually is quite critical in
how you use your body.’ (P3)

Experiencing one’s body boundaries; autistic persons were described to keep
their movements to a minimum, thus moving within safe body boundaries, as a
difficulty in perceiving their bodies spatially were described.

‘The body boundaries — where a person experiences that their
bodies begin and end — can be difficult [to comprehend]. [...] They
can’t sense their body parts.” (P2)

Coordination of movements and breathing; coordinating movements, both
diagonally in rotation and between body halves or parts, was experienced to be
a major problem and also to affect breathing. The flow of movements through
the center was hindered, leaving body parts disconnected from each other.

‘Seemingly simple movements can be difficult.” (P8)

Anticipation (to unaware predict and prepare one’s movements); a lack of
responses to expected changes in the environment, for an upcoming bodily
action or for postural necessity was described.

‘...they haven’t transferred the weight to the other leg before
lifting.” (P3)

Automation of movements (needing thoughts to control movements); self-cueing
or exhortations were described to be used to perform movements. But holding
oneself together cognitively required mental and physical energy, making it
difficult to focus and created further tensions.

. being constantly in your head and analyzing — it makes
automation difficult [...], thinking about every little aspect of the
movement pattern...” (P5)

The interrelatedness of the key constituents presented a complexity of what
interferes in a body and movements that fail you, as to understand the three-folded
contact problems; to self, others, and environment’ in an embodied identity®’. The
sense of a body that was whole and available was lacking.
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‘Trying to put body parts together into a whole, thus making it
comprehensible, in order to understand the world and oneself. [...] You live
your body, and when communication doesn 't add up between body and soul,
it’s difficult. [...] Understanding the world emanates from [within] you.’
(P10)

‘Fragmentation can be seen in both the movement pattern and when it
comes to awareness. It’s all linked. Fragmentation is where breathing and
movement fail to connect. [...] Looking at yourself from outside, instead of
from within, there’s no sense of being whole.” (P7)

The physiotherapists perceived that persons on the autism spectrum had a need to
protect themselves in everyday living, against overwhelming sensory impressions,
which affected the movements. The general structure was described as fragmented,
restrained, and hesitant - the essence of the phenomenon movement quality in
autism. The experiences were described to affect the possibility to feel safe and to
be active in one’s lived body.

Further, as potential elements the participants described: 1. problems with
understanding pain, 2. how joy from moving were curbed during upbringing, 3. how
they frequently met children, adolescents or adults on the autism spectrum, that had
not been recognized in their problems with body and movements, 4. the experience
that deviant sensorimotor impressions negatively affected cognitive development
and 5. how persons on the autism spectrum un/aware sought resistance to
movements to make sensory impressions more understandable. Hence, these
described body functions, as well as activity and participation related elements''?,

Both Papers I and II presented deeper knowledge and understanding about the
importance of movement quality in autism. They pin-pointed the need of
recognizing, assessing and provide treatments to problems with body and
movements when being autistic, thus moving on to Papers III and IV.
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Investigating measurement properties of BAS MQ (Paper I11)

Methods: Design, participants, data and analyses

Design: Paper III''3 aimed at assessing measurement properties of BAS MQ in
persons on the autism spectrum. Rasch analysis was chosen, as this allowed
investigation of each item in more detail than is possible under classic test theory.
Also, as ordinal data was transformed to equidistant grades in an interval-like scale,
the use of parametric methods was possible. Since the five-graded ordinal scale of
BAS MQ response categories were judged to differ between items, a partial credit
model was used, thus allowing the threshold values to differ from item to item.
Calculations in a partial credit model add parameters, by considering number of
items and number of response categories'!*.

Participants: The autistic participants (n=108, female 67/male 41) were randomly
sampled, 20 at a time, from the patient records of the habilitation services of
Region Vistra Gotaland and Region Kronoberg, respectively. The inclusion
criteria were being 15-30 years and having an autism spectrum diagnosis.
Exclusion criteria were an intellectual disorder, not speaking Swedish, and/or
needing more urgent care. A letter with information about the study was sent to the
potential participants. The letter also included a specific time when they would
receive a phone call from the physiotherapist who would answer potential
questions and set up a meeting at the clinic if the person was interested to
participate. Neurotypical reference participants, 15-30 years, were recruited from
university students or individuals from convenience sampling (n=32, female
23/male 9). Exclusion criteria were an intellectual disorder, a medical condition or
not speaking Swedish.

Data and analyses: The 23 items in BAS MQ were observed and scored by the
physiotherapist on a 5-graded scale (0=vitality to 4=pathology/do not perform). The
neurotypical group was included in the analyses of person and item reliability,
differential item functioning (DIF) and discriminative validity, otherwise the
analyses only included the autism group. The Rasch analyses comprised nine
measurement properties:

Targeting: describes how the set of items represents the abilities of the persons.
There must be difficult items in a rating scale to target persons with high
abilities, and easy items for persons with low abilities, in order to obtain
reliable measures''”. The scale is on target, if the average person measure is
less than one standard error (SE) of measurement from the mean of the item
hierarchy at zero logits (>2 SE=poor, 1-2 SE=fair, <1 SE=good, <0.5 SE=very
good, and <0.25 SE=excellent)"
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Response category functioning: describes the ordinal responses for each item,
which should orderly increase with an increase in the underlying construct'!’.

Unidimensionality: assesses how well the items measure a single construct. It
is studied by a principal component analysis of item fit residuals (PCAR). To
indicate unidimensionality, the unexplained variance of residuals should be
<10 %!"®. Also, in the analysis process the items are distributed in three
clusters, according to item difficulty. The clusters were analyzed qualitatively,
i.e., how item from the three subscales were distributed in the clusters, and
quantitatively, i.e., with disattenuated Pearson correlation of person measures;
0.2 is considered very weak, 0.2-0.4=weak, 0.4-0.7=moderate, 0.7-0.9=strong,
and 0.9-1.0=very strong correlation!®,

Fit statistics of items: indicates how the item fits the Rasch model. Mean square
(MNSQ) statistics show the size of the randomness. MNSQ values between 0.5
and 1.5 are regarded as fitting the model. Lower values indicate overfit (more
predictable than expected), and higher values indicate underfit (more random
than expected). Standardized fit statistics (ZSTD) test whether data fit the
model, values within -1.9 to 1.9 SD have reasonable predictability'®.

Local dependency.: measures the correlation of item residuals for each possible
item pair, i.e., how much of their variance is shared'?’. A relative cut-off'?! of
0.16 was calculated in this study.

Hierarchical ordering of items: shows which item is more easy or difficult.
The difficulty of an item is the average of the difficulties of the thresholds in

the sample!?2.

Person and item separation reliability (PSR and ISR) and person and item
separation index (PSI and 1SI). indicate the internal consistency and how many
subgroups of persons and items that can be separated. PSR and ISR values of
the internal consistency are interpreted as a <0.67=poor, 0.67-0.80=fair, 0.81-
0.90=good, 0.91-0.94=very good, and >0.94=excellent. The PSI and ISI study
the ability to respectively differentiate between persons or items (0-2=poor, 2-
3=fair, 3-4=good, 4-5=very good, and >5=excellent)''¢.

DIF: studies if responses from different groups of persons influence item
measures. DIF was analyzed between the autism and the reference groups, and
between sexes in the autism group'®.

Discrimination: studies whether groups can be separated from each other and
is related to the reliability measure of separation index. Discrimination is
assessed with ANOVA!*, In this study, it was investigated between different
diagnoses within the autism group and between the autism and the reference
groups.
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The data analysis was performed in SPSS® 27.0'?* and Winsteps® 6.8'?°. Each
measurement property was analyzed separately. Thereafter, the properties were
analyzed regarding if or how they interacted. This rendered further discussions
about especially item ‘19 Relation to mirror’.

Results: Measurement properties of BAS MQ

Targeting: The average person ability measure was -0.68 and 2SE 0.60. As the 2SE
value exceeded the person ability measure, a poor targeting was indicated. Person
ability measures and item thresholds were negatively skewed (Figure 7). Thirteen
persons with high abilities were not targeted by BAS MQ items.

Response category functioning: In eleven out of 23 items, the response categories 3
and 4, reflecting severe problems, were not used. For item ‘19 Relation to mirror’,
category 3 had a lower threshold measure than both categories 1 and 2. For items ‘4
Flexibility in the balance line’, ‘5 Weight transfer’ and ‘20 Eye contact’ disordered
thresholds were present with one category step.

Unidimensionality: When studying the PCAR, an unexplained variance of 7 % was
found, indicating a good unidimensionality. Cluster 1 contained predominantly
items from Stability in function. In cluster 2 all aspects were evenly distributed and
cluster 3 consisted mainly of items regarding Coordination/breathing and
Relation/awareness. The disattenuated Pearson correlation between clusters 1 and 3
was 0.56 (moderate correlation), while between clusters 1 and 2 it was (.76 (strong
correlation), and between clusters 2 and 3 it was 0.77 (strong correlation).

Fit statistics: Most items fitted the model well. Two items showed misfit: ‘19
Relation to mirror’ had an infit MNSQ of 2.15, an outfit MNSQ of 1.78 and an outfit
ZSTD of 3.44. Item ‘22 Meeting’ had an outfit ZSTD of 2.02.

Local dependencies: Item residual correlations were present in 17 out of 253 (7 %)
item pairs.

Hierarchical ordering of items: Items involving Coordination/breathing were most
difficult, followed by Stability in function items and then Relation/awareness items.

Reliability: In the autism group, the PSR was good (0.85), enabling a fair PSI (2.41).
The ISR was excellent (0.95) with a very good ISI (4.57). With the reference group
included the PSR was very good (0.93) and PSI good (3.71), and the ISR and ISI
were excellent (0.96 and 5.07, respectively).

DIF': No item showed significant DIF between sexes within the autism group. Item
‘6 Balance on one leg’, showed significant difference between the autism and the
reference groups (p=0.002).
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Figure 7.

Distribution of person ability (upper panel) and item difficulty (lower panel) measures of autism group
Measures are presented in logits, the more negative value the better movement quality or the more
difficult items.
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Figure 8.

Item difficulty (left panel) and person ability for reference group and three autism sub-diagnoses (right

panel). The more negative the logit measure, the more difficult item and the better person ability,
respectively.
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Discrimination: There was a significant difference of person measures between the
autism and the reference groups (p<0.001) (Figure 8). The BAS MQ average scoring
patterns in the autism and reference groups were similar, but generally with worse
movement quality in the autism group. Within the autism group, there was no
significant difference between the three different diagnoses.

There was especially one item that did not fit the Rasch model, item ‘19 Relation to
mirror’, concerning response category functioning and fit statistics. In item 19, there
was a tendency to not use the middle categories of the scoring, either the participant
had little problems (scores 0 or 1) or it was very difficult (score 4).

Another two items often scored high, ‘4 Flexibility in balance line’ and ‘10
Orientation through movement center’. Both include scoring in two different
positions or movements. If differing observations are made in each of these, the
higher score should be chosen. Item ‘20 Eye contact’ often scored lower than might
be expected by the difficulty persons on the autism spectrum often have with eye
contact.
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Evaluating effects of Basic Body Awareness Therapy (Paper 1V)

Methods: Design, participants, intervention, data and analyses

Design: In Paper IV a pragmatic randomized controlled trial (pRCT) was

performed, aiming at evaluating effects of BBAT in young autistic adults'?’.

Participants: The participants in Paper IV had autism, with the same criteria as for
Paper III. They were recruited from participation in Paper III or from the clinic of
habilitation services in either of two Swedish regions. The full BAS MQ-E
presented the bodily abilities of each individual, and also guided the physiotherapist
to optimally meet the needs and resources in each individual.

Intervention: Participants randomized to the intervention group (IG, n=28) received
BBAT and TAU (e.g., psychoeducation, social counselling or working with
structure in everyday life). The control group (CG, n=29) received TAU only.
Participants in the IG received 12 BBAT sessions, each lasting about 45 minutes
and administered on a weekly basis. The participants in the CG were offered BBAT
after having completed their participation in the study.

Data and analyses: The primary outcome was a person-reported outcome measure
(PROM). An individualized movement quality problem, e.g., ‘I feel unstable’, was
scored on a numeric rating scale (NRS; 0=no problem and 10=extreme problems).
The NRS was considered to give less cognitive load on the participants than a multi-
item instrument. It was also deemed to be more changeable than the scores of
movement quality from the secondary outcome, BAS MQ, since any observable
change of movement quality may need some time to consolidate. BAS MQ total
measures may range from 0 to 92, the lower the better movement quality.

The analyses aimed at evaluating changes between and within groups, and
individually. They were performed in SPSS® 29.0'*® after having transformed the
ordinal data to interval-like in Winsteps® 6.8'%%, and then transformed back'?. In
the back-transformation the scale steps used for NRS were 0 to 10, and for BAS MQ
4 to 50 (since several response categories were not used in the raw data). Despite
the transformation, due to skewness, non-parametric tests were used in the intention-
to-treat analyses at group level: Mann-Whitney U test for between group
comparisons at three timepoints, baseline (t0), mid-intervention (t1; NRS only) and
post-intervention (t2), and the Wilcoxon Signed Rank test to analyze within group
changes. Individual changes in person measures in NRS and BAS MQ were
assessed with individual dependent samples t-tests'*® and one-sided significance.
The significance level was a=0.05 in all analyses.
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Results: Effects of Basic Body Awareness Therapy

From the analyses, eight different movement quality health problems were
identified from the individualized NRS measures, i.e., muscle tension, breath, pain,
stability, ‘home in oneself’, flexibility, posture and awareness.

Between-group analyses showed that the IG reported statistically significant higher
NRS measures (p=0.009), indicating more problem, than the CG at t0. Statistically
significant changes of the NRS measures between the two groups, were revealed in
favor of the IG for At0-t2 (p<<0.001), and for AtO-t1 (p<0.001) but not for Atl-t2
(p=0.117) (Figure 9 a. and Table 2). The BAS MQ measures were in favor of the
intervention group for At0-t2 (p<0.001) (Figure 9 b. and Table 2).

Within group, the IG improved significantly in the primary (At0-t2; p<0.001)
(Figure 9 a. and Table 2) and secondary (At0-t2; p<0.001) (Figure 9 b. and Table 2)
outcomes, whilst the CG showed no significant changes (Figures 9a., 9 b. and Table
2).

At an individual level in the IG, 54 % of the participants had improved significantly
in the primary NRS outcome At0-t2. In the CG 10 % showed significant
improvements, 3 % deteriorated. Regarding the secondary outcome, BAS MQ,
significant improvements were present in 41 % of the participants in the IG, and in
7 % in the CG (Table 2).
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Figure 9.

a.) Clustered boxplot of NRS measures in each group at baseline (t0), mid intervention (t1) and post
intervention (t2), respectively. The lower measures, the less experienced problems with movement
quality.

b.) Clustered boxplot of BAS MQ measures in each group at baseline (t0) and post intervention (t2),
respectively. The lower measures, the better observed movement quality.
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Table 2. Results on changes of person-reported experiences of movement quality (NRS),
and observed movement quality (BAS MQ) in participants on the autism spectrum.

Intervention
(n=28)

Between

group
p-value

Control
(n=29)

Within group
p-value

Primary outcome

NRS change, median

difference (q1-q3)
At0-t2

4.5 (1.0-7.0)

Persons with

significant NRS

change, n (%)
At0-t2

15 (54)

Secondary outcome
BAS MQ change,
median difference
(q1-q3)

At0-t2

11.4 (4.4-16.0)

Persons with

significant BAS MQ

change, n (%)
At0-t2

12 (41)

0.0 (-2.0-2.0) p<0.001 IG: p<0.001

CG: p=0.78

3 (10)

-0.7 (-4.0-5.2)  p<0.001  IG: p<0.001

CG: p=0.809

2(7)

NRS=numeric rating scale; BAS MQ=Body Awareness Scale Movement Quality
t0=baseline; t1=mid intervention; t2=post intervention

IG=intervention group; CG=control group
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Ethical considerations

All studies were conducted in accordance with the Declaration of Helsinki. All
participants, as well as caregivers to participants younger than 18 years, gave their
informed written consent. The studies were approved by the Regional Ethical
Review Board of Gothenburg (Paper I n:o 346-14 and Papers II-IV n:0 651-17).

Many of the autistic participants (in Papers I, III and IV) that were recruited, were
proud to be asked, and to get the opportunity to participate in research about their
condition. As they were thoroughly informed about the designs, content and
structure in advance of participating, this part of the research did not create severe
anxiety.

In Paper I, the risk to identify the participants through individual data in Table 1
was dealt with by removing gender and additional diagnosis in it, i.e., not being
presented together with the results from BAS MQ-E and BOT2.

During the recruitment process of Paper III, potential participants were randomly
sampled from the patient records of the habilitation services. Several of them chose
not to answer at the proposed telephone time, when the physiotherapist contacted
them. Why so is not known, but not answering is very frequent in the clinic as well,
as part of the difficulties with social contacts. A few chose to listening in but not to
participate.

For persons on the autism spectrum, to optimally support their everyday living,
several interventions may be needed in parallel to each other. Thus, in Paper 1V, it
was not ethically motivated to withhold interventions deemed to be TAU in either
group. Using a PROM, discussing the assessment results with the participant and
using the participant’s reflections in the intervention made the fourth paper well
person-centered.

In Paper 1V, five participants discontinued participation. Deficiencies in feasibility
was an ethical issue of discontinuation since three participants experienced panic or
severe anxiety about the travels to the intervention. Also, though continuing the
intervention, one participant expressed difficulties with disturbing auditory and
visual impressions in the habilitation setting.
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Main discussion

General discussion

The main findings of this thesis were that persons on the autism spectrum described
experiencing conflicting information from body and movements, which created
problems in everyday life. Their descriptions were captured by two
physiotherapeutic instruments, BAS MQ-E and BOT2. The narratives from
specialized physiotherapists of movement quality in autism, confirmed what autistic
individuals themselves had expressed about problems with body and movements.
This strengthens the validity of observations made by the physiotherapists.
Problems with movement quality often go unrecognized, which was expressed by
both the autistic persons and the physiotherapists. Using BAS MQ to assess
movement quality and body awareness showed acceptable measurement properties
in autistic persons. Treatment with BBAT added significantly improved
experienced and observed movement quality to the participants. The overall results
bring knowledge that there are problems with body and movements, which may be
addressed in assessment and intervention in autistic persons.

Experiences of movement quality - recognition

A first acknowledgement of movement quality in autistic persons is to at all
recognize problems they may have regarding body and movements, e.g., with bodily
awareness, breathing, coordination, stability, automated movements, or a sense of
not owning one’s body. This recognition may support the individual to understand
one’s needs. Otherwise, not recognizing these needs may endanger the possibility

of relevant interventions and the health for autistic persons'3!.

Autistic persons experience sensory and motor problems. The experienced
movement problems are for some so severe that they render a diagnosis of specific
motor disorder/developmental coordination disorder'® 32, When the autistic
individuals themselves have difficulty to ask for help with experienced problems in
body and movements, either by not recognizing, reflecting on or understanding
them'®, specialized physiotherapists may observe them'® and assess them with
physiotherapeutic instruments'!®. As the need often is not expressed explicitly by
the autistic person, listening in to the person’s problems with an open mind to what
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might relate to body and movements is essential. This is in need of a specialized
physiotherapist.

Also, as movements are part of the very first communication in humans®, having
specialized physiotherapists assessing movement quality could be relevant in
diagnosing autism early on. One theory describes autism not as a cognitive
neuroscience, but as a developmental psychobiological disorder, with a disability of
intentional movements'>. In the light of the theories about enaction and
embodiment, such a psychobiological disorder explanation'® to the core criteria of
autism, described in DSM 5!, could be supported by defining core disabilities in
autism as deficits in sensorimotor function and intention. As the expression of these
can be observed in movement quality'®, examining body and movements in infants
may give information to an earlier diagnosis of autism. An earlier diagnosis might
be important since it has been proven that the earlier intervention, the better
prognosis of the autistic symptoms'**!¥7, There are methods to study infant
movements, e.g., impaired general movements in infants have been predictors for
an autism diagnosis later on'*®. Despite this, observed movement behavior is not
standard to diagnose any prevalence of autism. To observe movements, qualitatively
and quantitatively, could create a possibility to achieve information to support an
autism diagnosis. These observations may need a physiotherapist, acknowledged to
movement quality and the autistic movement patterns, to fully understand all of it.

Another aim of early recognition would be to decrease arousal. Arousal has been
found to often be dysregulated in persons on the autism spectrum*. In autistic
children, parents may experience difficulties to connect to their child, as the child
do not meet them in responsive attention. The implications for the child cannot be
fully understood, but as many of these children show irritation or frustration'®, one
may interpret it as that the child do not understand the situation, which brings
heightened arousal in her/him. Also, the concept unconscious neuroception may
heuristically describe how our nervous system enables us to detect cues of safety or
threat: if the intention of a movement is interpreted as being safe, then the higher
brain structures inhibit our defensiveness and the arousal level may lower'”’.
Another aspect on arousal, described by Biddell et al'®’, is that arousal coherence
between emotions and the autonomic reactions is important to body awareness and
adaptive functioning. Autism may be a condition where the cues of intention from
an early age cannot be interpreted relevantly, therefore neuroception will signal
danger and increase arousal. Generally, hyper-arousal due to repeated trauma or
stress has a strong negative effect on physiology and movements, which tend to
persist!*"1¥2. Recognizing the body and movements needs as early as possible to
improve body awareness and adaptation in everyday life may therefore be important
in autistic persons.

Further, pains and aches have been described, though several autistic persons do not
act on these signals to improve their health'® ', Dysregulated sensations of pains
have been reported in autism!#+'%% but it may also be due to a lack of understanding
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that having pains and aches is not the ordinary human status, but that it signals that
something is wrong in body and movements. This would be in line with deficits in
ToM. As pain and aches are a health risk, recognizing these signals are essential.

A second recognition of movement quality deals with how it may be experienced or
perceived. The experiences from body and movements that were described by
autistic persons, such as not feeling the body as whole or having problems with
centered movements'®, concurred with the general structure of movement quality
in autism that were described as fragmented, restrained and hesitant by specialized
physiotherapists'®. These results tell that specialized physiotherapist validly may
observe movement quality in autism, an understanding that supports what symptoms
to look for in the clinic. Doing so, both qualitative and quantitative aspects of
movements may bring information about the person'®. The three parts of BAS MQ-
E include perceived/observed and experiences about movement quality. Previous
research has shown that BAS MQ and BAS E questionnaire complement each other
to provide information about the person’s movement quality'“®. This was also found

in Paper 1, as inductive findings were captured by the BAS E questionnaire'®.

Sensorimotor impressions from body and movements are the basis of moving. If not
optimal, it will negatively affect the experiences of the body and the movements.
Fundamental to integrate sensorimotor impressions in the embodied identity is
awareness'?’. Awareness was described by autistic persons to fail them!'®, thus
influencing the understanding of oneself. Deficient awareness was also noted by the
physiotherapists, as absence thereof or as another kind of awareness, e.g., not being
aware of oneself from within but from an outside perspective, thus endangering the
sense of being whole'®. Previous research in autistic persons has shown an
imbalance between interoceptive signals, e.g., heartbeats, and body ownership, in
which attention is allocated to the interoceptive signals*’. This imbalanced
allocation may indicate an impeded awareness to the sensorimotor system, which
relies on proprioception.

Autistic persons experienced or exhibited differences between impressions from
their left and right body halves'®. Brain imaging studies have shown atypical
hemispheric lateralization of the brain in persons on the autism spectrum. Not least
are areas for motor and perceptual functions affected, with a decrease of
connectivity between the hemispheres!*®13!, These neurological findings may bring
understanding to why the body halves do not connect experientially either'®, as
sensorimotor impressions may not be processed typically in the brain hemispheres
in autistic persons.

Positive emotions related to one’s body and movement was found to bring more
access to bodily strategies to handle everyday life in autistic persons'®.
Neurotypically, emotions related to body and movements, and the arousal connected
to these, are important to which brain regions that may be activated. If the emotions
are positive, the brain will broaden the awareness and the repertoire between
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thoughts and action, thus improving the possibilities for adaptive motor actions'**
133, Further, in neurotypical persons, experiencing emotions of fear or anxiety may
impede the sense of body ownership'**. As autistic persons are more prone to
anxiety than neurotypicals'*>!5%, an impact on their body ownership may appear
from this.

When conflicting information from body and movements were experienced, some
autistic participants described difficulties sensing a whole body and problems to
understand oneself'®’. Deviant processing of sensory impressions and lack of bodily
centering may bring deviant bodily coherence!®® '?7. One core difficulty in autism is
deficient cognitive central coherence'®’. From the theory about enaction and
embodiment, it has been discussed if growing up with constantly deviant sensory
impressions and/or multisensory integration, thus deviant bodily coherence, will be
part of the cause to deficient cognition, in which central coherence is one piece’. As
central coherence may make meaning or sense about different context to the
person'>® an effect of deviant bodily coherence'?” may be obstruction of sense-
making.

Further, previous research has revealed that postural stability and grounding are
essential to movement quality or making sense of oneself*® ¢7-75, Also, the combined
functions of postural stability and a free breath may establish contact with one’s
emotions as a prerequisite to develop self-confidence®, in a complex intertwining
of movement quality aspects. This concurs with enaction processes that form the
embodied identity®. As good postural stability and a free breath was not obvious to
autistic persons'® 1% a negative effect on the overall movement quality may appear.
Therefore, in autistic persons, the interaction of reduced functioning in several
movement quality aspects may create even less understandable information. This
may enhance the autistic symptoms.

The above discussed experiences bring understanding to why the movement quality
expression in the general structure in autism was described as fragmented!®®. When
the four perspectives of movement quality (Figure 1) do not integrate, such as
physical postural stability and physiological breath, experiencing an existential
coherent whole body, with the sense of body ownership and agency, may be
impeded. Problems with experiencing a whole body may interfere with the
intentions of movements. This may explain the movement quality expression as also
being described as restrained and hesitant'%®, The possibility to understand and make
sense of oneself will be impeded, thus affecting the embodied identity®.

Assessment of movement quality - a first understanding

Persons on the autism spectrum do have possibilities to change in movement quality
and body awareness, but valid instruments to evaluate any intervention effects are
needed. Previous research of validity of BAS MQ are but a few!% 146, but each add
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to the understanding of the overall measurement properties of BAS MQ. The results
of Paper 11, as the first paper to investigate the measurement properties of BAS MQ
in autism, and within the Rasch model, should be considered a first understanding
that needs further study'!3. Further insights on some of the items are discussed.

Item ‘19 Relation to mirror’ was the item that fitted the Rasch model less. A finding
that concurs with clinical experience and previous research'>*¢! was that the
autistic participants exhibited less smoothness and rougher nuances/flexibility in
their movement quality, i.e., the category steps were inclined to be bigger than for
participants in the reference group. As inflexibility is a core disability of autism' 62,
this finding agrees with the disability as a whole. Thus, an understanding of the
rougher nuances may be mental inflexibility. But it may also be that the affected
key constituents described by the physiotherapists!%, enable a motor learning that
does not bring optimal development to subtle, detailed and fluent movements. Also,
relation to mirror includes accepting to look at oneself and act in front of the mirror.
Many autistic persons have problems with eye contact!, Some have trained
keeping eye contact as a social function, though they find it taking a lot of energy.
With such training, the behavior in front of the mirror will be affected. Hence, due
to inflexibility, affected motor learning and a possible training of eye contact, it may
be that it is not BAS MQ that is faulty in this item, but that the characteristics of the
autism group were expressed. Further research is needed to evaluate this.

Items ‘4 Flexibility in balance line’ and ‘10 Orientation through movement center’
include scoring in two different positions/movements. ‘4 Flexibility in balance line’
is scored in walking and standing, and ‘10 Orientation through movement center’ in
standing and lying®. A change, that possibly would improve targeting, could be to
split each item in two, thus scoring each position/movement separately. As no
previous study on BAS MQ was found using Rasch analysis, further research will
be needed to investigate this.

Item ‘20 Eye contact’ often scored lower than might be explained by the difficulty
autistic persons often have with eye contact, and exhibited a disorder of response
categories''®. It has been reported that eye contact increase arousal in autistic
persons'®*. This may in the clinic be noticed as a tension in eye contact. But as the
wording in the BAS MQ-E manual®® does not include tensions in the eye contact if
it is otherwise adequate, and as autistic persons often train eye contact to be
experienced as ‘normal’, the energy eye contact takes would not render higher
scores. Considerations to this finding by clarifying the wording in the BAS MQ
manual could make possible a truer scoring, thereby also improving the response
category order.

BAS MQ discriminated between different levels of movement quality in the autism
group, but the results showed that there is an insufficient number of more difficult
items in BAS MQ, leading to mistargeting of the more abled persons'!®. On the other
hand, movement quality is a generic ability that is expected to score low in BAS
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MQ measures in a wide population, as compared to persons with diagnoses that
affect the bodily symptoms negatively, such as psychiatric disorders'® or
posttraumatic stress disorder'®®. Autism have been described as a heterogeneous
condition with many phenotypes* 2. As such, a wide variety of bodily symptoms
may be expected. Thus, autistic persons with good movement quality are also
relevant to find.

The findings from the third paper resulted in concrete recommendations on what
actions that could be made to improve the measurement properties of BAS MQ to
persons on the autism spectrum, including the more abled persons. As these
recommendations included clarifications of the wording in the manual, as well as
splitting two items to improve response category function and targeting, it would
possibly improve the measurement properties also in other target groups. Further
iterations and research would bring more knowledge.

Intervention of movement quality - limitations and possibilities

Awareness aspects: There was a clear inter-relatedness between the key
constituents, described in the general structure of movement quality in autism'®.
One such important relatedness concerns the need for conscious awareness in one’s
body, in order to experience other functions, such as postural control or body
boundaries. As awareness may be a problem in autistic persons*®*°, lack of it may
exclude the person from a BBAT intervention, as reflecting on one’s experiences
during practicing is an important part of the intervention. On the other hand, a
possibility is that awareness may improve with BBAT practicing, if some ability to
awareness is there to develop®.

Sensorimotor aspects: All autistic persons do not experience relevant sensory
impressions, thus impeding motor learning. The sensorimotor approach of BBAT
may be an explanation to the significant results to autistic persons, as this approach
is about dosing the impressions to each individual’s bodily resources or problems?.
In autism, the information about the body in space and in time is sometimes
distorted>, i.e., proprioceptive or sensorimotor ‘noise’®. Practicing the small,
‘clean’ movements in BBAT, may help avoid sensory ‘noise’, making the practice
more effective'®®. Rhythmic, stereotyped repetitive movements may instill calm in
autistic individuals'®’. In BBAT, the rhythmic movements may instill calm but are
instead guided to be iterative, exploring nuances, thus may open up to changes for
motor learning®®. Previous research has also shown that rhythm may help to develop
a more stable movement timing'®. The iterative movements may slow down the
impressions, whilst at the same time repeat them. Slower, repeated impressions may
make the impressions more understandable, thus stabilizing the movement timing
and motor learning.
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Another possible effect from the sensorimotor approach may be that it exerts low
cognitive load'®. As autistic persons often need active cognition and concentration
to move!® 170 i e., the movements are not automated, the sensorimotor approach
may reduce the cognitive load.

Taken together, the sensorimotor approach may affect the person from several
perspectives. Therefore, given that there is a lack of interconnectivity in the brain!*8,
sensorimotor exploration to bring experiences of neurological connectivity are

interesting directions to future interventions.

Body ownership and agency aspects: Also, as the sensorimotor impressions form
the basis to body ownership and agency, these may be influenced by the
sensorimotor practicing in BBAT. When body ownership and agency are functional,
the body ‘knows’ how to act. This motor intentionality, i.e., a non-conscious
intention, is about automated movements®®, which may bring positive feelings,
coherence and meaning to the movements and activities (Figure 10). BBAT has
shown to enhance the experience of agency in depressed persons’®. Also, the feeling
of body and movement control, i.e., body ownership and agency, in psychiatric
patients, improved with BBAT”. Though autism is not a disease to be cured'”’,
exploring and reflecting on other movement behaviors than the already learned may
be a way to reach more understanding about one’s body - to enhance the experiences
of body ownership, or one’s movements - to improve the experiences of agency.
BBAT may be one possible intervention in this exploration.

Figure 10.

A young girl exhibiting bodily central coherence that ‘hangs together’ as a whole body. There is
meaning to the movements and therefore the activity. The experience creates positive emotions (free
download istockphotos 2023 11 17).
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Arousal and emotional aspects: Important to the experiences of body ownership and
agency is the arousal and emotions connected to them. Previous research on arousal
in neurotypical children, show that disengaging from a negative emotion may help
in the short run, but have delayed negative effects for physiological recovery!'’?. In
autism, hyper-arousal and connected negative emotions may arise from body and
movements'?, making the persons disconnect from these emotions and the body or
movements. It may be that this strategy works for the moment, but can increase
arousal in the long run. As autistic persons are inclined to inflexibility*’, they may
not themselves dose the impressions according to what they can handle, but either
‘overdo’ activities or disengage from them. Thus, they may need guidance on how
to dose the impressions, as in BBAT, to explore pleasant impressions from body
and movement.

Brainstem regulation, e.g., regulation of autonomic reactions such as arousal,** and
hemisphere connectivity'*® may be dysfunctional in autism. In neurotypical persons,
previous research has shown that positive emotions or arousal do not evoke
asymmetry between the brain hemispheres, the way negative emotions do'33. To
direct awareness to autonomic changes, as an intervention to integrate physiological
and emotional arousal impressions, may be effective if physical movements are
included to ensure bottom-up and top-down information'*’, BBAT combines this
information, exploring sensorimotor impressions from movements that preferably
evoke positive emotions, and uses verbal reflections connected to the therapy
session. The reflections may well include awareness to arousal or autonomic
reactions?. Thus, the physiotherapist may guide the patient to understand the
connection between physiological reactions and emotional arousal, as was done for
those participants in the BBAT intervention study that needed such guidance'?’.
Enhanced sense-making may be gained. In such an intervention for autistic persons,
integrating physiological and emotional arousal impressions need to be met with
respect, dosing how much impressions the person can tolerate and handle.

Learning of any kind is about new behaviors or strategies being explored from many
sensory modalities, not least bodily'”*'7*. During motor learning, the arousal level
is at its best, when it is neither to low or high, but balanced to an active but relaxed
state (Figure 11). In autism, brainstem-mediated poor arousal regulation is a key
feature, often there is hyper-arousal, but it may also be hypo-arousal in other
context, thus impeding optimal performance in everyday activities*?. Aiming at a
balanced arousal in the intervention is a core approach in BBAT?®, which may open
up for active, relaxed sensory modalities. Therefore, since body and movements
respond to emotional contexts, balancing the arousal level in autistic persons may
be important for change to occur and to add new learning to one’s bodily self-
awareness®® 34175,
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The level of arousal versus performance curve'™,

Bodily self-awareness and embodied identity aspects: Experiencing integration of a
firm relation to the ground, a free breathing and awareness of a whole body and
vital, unified movements, are the aims of BBAT. In the person, these aspects are
understood from bodily self-awareness in an embodied identity.

Working with grounding brings stability to the person. Grounded bodily stability
has proved its importance to mental stability in other conditions than autism, such
as schizophrenia”, depression’® or anxiety'”’. Schizophrenic participants described
improved balance and posture, i.e., postural stability and orientation”, and in
depressed persons, grounding proved to bring certainty, stability and rooting in the
reality’®. Participants with anxiety described improved ability ‘to get down-to-earth
with oneself’!””. In Paper IV'?, the autistic participants in the BBAT intervention
exhibited significantly enhanced movement quality regarding postural stability.
Some of them also experienced a better posture, where they felt a change during the
BBAT intervention period, from having the pressure of their weight on the heels to
the front of their feet. Thus, the balance became more centered, leading to eased
muscle tensions. Experiences of grounding was not expressed explicitly, but the
physiotherapist could observe changes, such as less arousal and a sense of that the
participant ‘landed’ by letting one’s weight down to the ground. Postural stability
and grounding have been described as a central base to other movement qualities
5, Thus, BBAT may be adequate to improve postural stability and grounding in
autistic persons to bring a more stable bodily base.

A free breathing is an inevitably important function in a lived body. Breathing is a
vital part of BBAT practicing - as free, not cognitively controlled®® - and has been
proved to balance the autonomic nerve system'’®. The autistic participants in Papers
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I, IIT and IV!%%113-127 often described their breathing as problematic, e.g., sensing it
blocked, having difficulties to breath and move simultaneously, or needing cues to
breath. A cognitively paced breathing needs directed attention which demands
energy'”. This controlled breathing may in part explain why autistic persons often
exhibited an affected breathing'®, taking both physical and mental energy'®.
Several of the autistic participants described a more relaxed breathing after BBAT
practicing'?’, also described previously by depressed persons’. The relaxed
breathing in the autistic participants could be observed in the BAS MQ results of
spreading and integration of the breath to movements'?’. Thus, BBAT may improve

breathing in autistic persons.

The experience of being unified and sensing a whole body, may often be
compromised in autistic persons!'®’. As a self-protection from overwhelming sensory
impressions, a mental ‘closure’ may appear'®. In intervention, to move away from
controlling movements with thoughts, to instead use a sensorimotor approach, may
open up brain areas which could be of interest to bring both variety and unity in
movement behaviors to create the sense of a whole body. Autistic persons exhibit a
differing ability to neuroplasticity than neurotypicals'®, such as that an excess of
short-distance brain connectivity has been proposed, compared to long-range
connectivity'®!. The neuroplasticity in autistic persons is possible to affect though.
For instance, computer-based interventions, to induce changed connectivity of brain
regions, has with brain imaging showed activation of other brain regions after
treatment'®2. Another study, using neurofeedback training in a sensorimotor task in
autistic participants, showed activation of mirror neuron brain areas post-training'®3.
In the heterogenic autism group'?, there are many phenotypes and different cells
across the brain involved®. Therefore, neuroplasticity may function differently
between autistic persons. This implicates the need to adapt interventions to each
individual’s experiences'®, and what may be observed by a physiotherapist in
movement quality'®, to build the intervention on each person’s resources and to
bring understandable and positive impressions'?’. Neurotypical adaptations may be
maladaptive to an autistic person® '8¢, Therefore, considerations of the above
discussed limitations and possibilities are needed. BBAT is about exploring and
building on the healthy resources in each individual®®. So, following the results of
this thesis, sense-making’, not ‘normalizing” must be the goal of a body awareness
intervention in autistic persons, to enhance the sense of grounding, a free breathing
and a whole body.

Future research

Altogether, the results of this thesis indicate that there is a need to recognize
problems with body and movements in autistic persons, in order to provide relevant
interventions. Therefore, further research on interventions directed at movement
quality and body awareness should be addressed. Autistic persons have shown
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access to brain neuroplasticity'®?, so further sensorimotor interventions are relevant

to investigate. That previous research has shown that persons on the autism
spectrum may have deficits in the connectivity between the brain hemispheres'#-1%!,
and that arousal due to negative emotions has shown a main role in hemispheric
asymmetry in healthy individuals'*?, concurs with that autistic persons experience
differences between body halves and that they have access to more bodily strategies
to handle everyday life, if they experience positive feelings about the body'®.
Sensorimotor interventions directed to stimulate the connectivity between the brain
hemispheres may be an important research area.

BBAT is inspired by Tai Chi-Chuan movements. These are performed as if one
moves against a slight resistance, resembling the physiological perspective with
flow and elasticity, which makes the movements feel coherent and whole?®. Another
perspective for future research is that, beyond but adding to BBAT practicing, the
bodily grounding may need further clarification in the autistic person, i.e., using
resistance training to create intelligible impressions. This may be an appropriate
intervention adaptation!%®, as by increasing the effort required to generate a given
level of force, to increase the effect of motor commands, thus making the
proprioceptive information more distinct'®®. Studying effects of resistance training
is a further possible research project.

High arousal levels or the need to self-cuing in the absence of automated movements
may infer a high cognitive load on the autistic individual. Previous research in
amputees has studied the cognitive load with different prothesis during gait'®¢, a
research method to adopt also in autistic individuals to understand their cognitive
load, e.g., during gait.

Also, following the results from the Rasch analysis of BAS MQ!! iterative
processing and further analyses may improve this instrument in autistic persons. It
may be that improvements of BAS MQ to persons in other target groups could be
an additional effect.
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Methodological strengths and limitations

This doctoral thesis has been implemented with four rather differing epistemologies,
methodologies and hence designs and methods. This was a conscious choice,
following the aim of each study and their respective research questions. Each choice
presented possibilities and challenges.

Mixed-methods design with deductive analysis (Paper I)

Mixed-methods design was used in Paper 1. The strengths with this design were
obvious and could not be found in any alternative: 1.) qualitative and quantitative
data informed each other, thus increased the trustworthiness and 2.) combining data
gave answers that would not have been possible otherwise!®’, such as that
physiotherapeutic instruments could relevantly capture the participants’
experiences.

Mixed-methods design in physiotherapy research has been advocated, as to inform
practice in a practical way in a variety of settings!?!, but it generates a large amount
of data, of both qualitative and quantitative nature. Therefore, the analyses in Paper
I demanded a high degree of systematics in several steps to perform, with a need to
keep focus on details and overview simultaneously.

The narratives of the participants’ experiences of body and movements were
deductively investigated!® as to how they matched BBAT and motor control
theories. Thus, in this paper the analysis was not replaceable with inductive analysis.
In the analysis process it was important to build matrices that was true to the theories
by using specific categories. The most creative part of the analysis was to add the
meaning units into the matrices. Therefore, there was a need to repeat these analyses
to confirm them.

There are software, such as NVivo!®® to handle, organize and structure qualitative
and mixed-methods data. This option was found when the data analysis process had
already started. Also, it was experienced as more closeness to the data, and with a
more direct overview of it, when handling it analogous. The analogue approach was
therefore adopted.

Interviewing people with communicative difficulties (Paper 1)

Interviewing people with communicative difficulties raised special demands on
knowledge of needs, preparations and performing. On the other hand, using second-
hand narratives about persons on the autism spectrum give information, but can
never give a first-hand description of the experiences from body and movements in
a person. To handle the difficulties, several methods and choices were incorporated
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when meeting the participants to meet each participants communicative needs. This
approach has been used in previous research®.

It is ethically right to give persons on the autism spectrum the right to make
themselves heard. Experiential results can only be found if the individual
her/himself is active and asked.

Phenomenological perspective (Paper 11)

There were other designs, that were considered for Paper II than Giorgi’s descriptive
phenomenological method, namely phenomenological hermeneutic method'® and
content analysis'®.

There are many similarities between the phenomenological hermeneutic method and
Giorgi’s descriptive phenomenological method, in which both methods follow a
structured analysis and reporting of a comprehensive understanding. The big
difference is that Giorgi describes the results, i.e., what is obvious in the text, with
a naive understanding. In the phenomenological hermeneutic method one is said to
always interpret the text, via an initial analysis of naive understanding of the data,

but then moving on to interpret it from pre-understanding and adding theories to
it'®,

Content analysis'® was also considered, but rejected since it was deemed to be in
risk of ending up in already existing categories and/or concepts. Since seeking naive
new perspectives on the phenomenon ‘movement quality in autism’ was of interest,
Giorgi’s descriptive phenomenological approach was chosen.

The difficulty with a phenomenological study may also be considered its strength,
letting the experiences of the respondent take place. One might question though,
how true a phenomenological approach is to not use pre-understanding - when
constructing a research question and the aim of a study, it can only be understood
from a certain degree of pre-understanding. In this paper, a pre-understanding was
that movement quality probably is compromised in persons on the autism spectrum.

Rasch analysis (Paper I11)

Classical test theory could have been used to test BAS MQ regarding reliability and
validity aspects. By the use of classical test theory, different properties of the
instrument may be studied. But using modern test theory and the Rasch model, also
opened up for each item being studied through many properties!'>.

In the analysis, using a rating scale model would have assumed no difference of
rating scale structure between items, which the partial credit model does. Therefore,
a partial credit model is more sensitive to missing scored categories, as the item
difficulty hierarchy builds on the categories that are used in all items''*. In Paper
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111, all categories were not used in all items, but the differing threshold structure
between items supported the choice to use a partial credit model, instead of a rating
scale model.

Rasch analysis rendered a lot of data, all intertwined, which implicated the need to
analyze each measurement property first separately and then to the others. Doing
so, investigating those items that exhibited worse fit to the Rasch model and
comparing them to a clinical perspective came in question. Also, interpretation of
the results was analyzed from the perspectives that either it was the instrument that
failed/was viable or that the results mirrored the dis/abilities of the target group.
Integrating knowledge from the clinic was important in these analyses. The in-depth
results were worth the effort: when needed, an item could be scrutinized and
discussed, which rendered further insights about strengths, weaknesses and
possibilities how to improve the instrument.

Pragmatic RCT (Paper 1V)

A pragmatic randomized controlled trial (pRCT) (if an intervention can be effective
from a clinical or everyday setting) was used in the fourth paper, since the aim was
to inform decision making rather than the alternative to explain effects in an
explanatory RCT (if an intervention is effective under ideal conditions)®!.
Explanatory RCT’s have been criticized to not relevantly mirror the actual and
complex way we live in the world'®?. On the other hand, pragmatism is an emerging
research paradigm, also in physiotherapy!®!. The pragmatic approach offers more
widely applicable, external validity than an explanatory RCT. Pragmatism is
outcome-oriented, deals with practical consequences, and attends to the importance
of context. The purpose of a pragmatic trial thus affects the process of
implementation'0!: 191 193-194,

As autism aetiologically is a diverse disorder, the group is heterogenous* 2. Autistic
persons often have comorbid diagnoses'® and there are sensory and movement
differences!'®®. As each individual constitutes a complex composition of symptoms,
it was difficult to control or match individuals, making an explanatory RCT difficult
to perform. Though there is an obvious drawback with the pragmatic attitude, i.e.,
the internal validity'®!, the research question and aim guided which RCT to choose.
Besides the need to meet the persons on the autism spectrum relevantly, the aim of
the fourth paper asked for support to decision making for the clinic, thus a pRCT.

Also, in a pRCT, instructions on how to apply the experimental intervention should
be highly flexible, offering practitioners considerable leeway in deciding how to
formulate and apply it''. BBAT is a method that relies heavily on the expertise of
the physiotherapist to know body awareness therapy, in order to be compliant to the
needs and process of each patient, and hence adjust the therapy accordingly®.
Further, it would not have been ethically right to withhold any part of a coordinated
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plan of the interventions for the individual, often a necessity for persons on the
autism spectrum. Thus, the study followed the pragmatic approach used in everyday
clinic.

Using a person-reported outcome measure (Paper IV)

Another important aspect to the pragmatic attitude of the RCT, was the choice of
using a PROM', in this case individually defined movement quality problems
deemed to be responsive to BBAT, and rated on an NRS. Using PROM’s is a way
to measure qualitative outcome experiences, that can’t be measured otherwise. The
single item design of an NRS is applicable for assessing differing experiential
symptoms'?*1%?_ Single item measures have proved to be adequately valid and
reliable for symptoms in research of longitudinal interventions?®. NRS have been
validated when rating pain®’'2%| but not for health issues relating to movement
quality.

A strength of the individualized PROM was its person-centering. It added feasibility
for the participants to the intervention, as it expressed an understanding of what
could be expected when working with the health problem, something that mattered
to each participant in everyday life***. Also, as autistic persons may have less ability
to be flexible with word meaning than neurotypicals, defining their own problems
in their own words secured the understanding of the scoring®®, thus adding to
reliability.

Therefore, despite the internal reliability issue with a single-item measure?”, the
choice to use NRS was made to meet each individual in her/his communicative way
and to let the health problem be expressed in her/his own words. The individually
expressed problem with movement quality, emanated from the assessment with
BAS MQ-E and was discussed between the participant and the physiotherapist. This
created a shared knowledge what movement quality may be. Hence, choosing
individually expressed and discussed NRS’s was judged to also have increased
validity of the data.
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Main conclusions

This thesis, with its four Papers, has provided new knowledge and understanding
about the function of body and movements in autistic persons, regarding
experiences, assessment and intervention.

Many autistic persons experience problems with body and movements. They
live bodies that not necessarily manifest the intention of movements. They need
to protect themselves from non-understandable impressions from within and/or
from the surrounding world, which obscures the meaning of body and
movement.

Movement quality influence daily living more than movement quantity.

Positive experiences of body ownership and agency are connected to having
more bodily strategies in everyday life.

A lack of understanding one’s body and movements may suppress the
development of bodily self-awareness and negatively affect the embodied
identity.

Problems with body and movements often go unrecognized in persons on the
autism spectrum.

Specialized physiotherapists can validly observe and describe movement
quality in autistic persons.

BAS MQ acceptably describes autistic persons’ movement quality and can
discriminate between persons on the autism spectrum and neurotypicals.

BBAT brings significant effects on movement quality and body awareness in
autistic persons, thus enhancing the possibilities to increased bodily self-
awareness and more bodily strategies in everyday life.
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Implications

Persons on the autism spectrum need to be recognized in their movement
problems and offered assessments of movement ability, concerning movement
quality and quantity. The examining physiotherapist needs to be experienced in
these assessments.

To positively enhance the bodily self-awareness and embodied identity in
autistic persons, there is a need to break a negative spiral of bodily symptoms.
Interventions need to be individually adapted to alleviate internal and external
sensory ‘noise’.

To build the bodily resources, it is relevant to start by addressing the
sensorimotor system as the foundation to other bodily aspects.

BAS MQ may give guidance as of which persons on the autism spectrum may
benefit from a body awareness intervention.

BBAT is relevant as one possible such intervention.

Understanding and sense-making

Understanding and sense-making were chiselled out as indispensable concepts to
the implications of this thesis. This knowledge relates to many perspectives:

First and foremost, the results stress the importance of the understanding for the
individual of her/himself to take care of one’s own health.

It is about understanding that persons on the autism spectrum, because of the
disability, have difficulties expressing problems with body and movements, and
thus go unrecognized with these problems. In health care, there is a need to
respond to these needs, listening to implicit messages in their narratives.

It is about understanding the high physical and mental energy expenditure
autism often results in, as different sensorimotor impressions and dysregulated
arousal may affect one’s behaviors and energy asset.
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It is an understanding that the autistic person cannot act in a neurotypical way
— hence, the wider society needs to adapt and meet this person according to an
autistic functioning.

It is about a first understanding of how BAS MQ may describe movement
quality in autism. Validity is a property that is never completed, further studies
only add to it.

Also, understanding the meaning of movement quality in autism renders a basis
to better understand non-verbal bodily communication from the autistic
person'® so as to build appropriate interventions. There are possibilities in
sensorimotor based interventions.

Finally, it is about understanding how sensorimotor function in the autistic
person may form the basis from foetus and through-out life, to all other
functions in the lived body'>.

Trevarthen and Delafield-Butt'> wrote: ‘We propose that faults in higher mind
functions of persons with autism arise out of disorder in the early development of
primary, non-reflective sensorimotor factors that regulate moving-with-awareness
of an integrated Self. These affect vitality dynamics, the qualities of motor control
that express essential expectancies of action and enable communication of emotion
in purposes.’

Ergo, understanding impressions from one’s body and movements creates meaning
and an understanding of oneself from within. Meaning of body and movements may
bring sense-making, vitality and an existential meaning to the individual, as an
embodied identity.
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Epilogue

Attending PhD studies has truly expanded my attention to new perspectives. I have
developed project plans and research questions, been the main data sampler,
performed the data analyses, and written the manuscripts for all the studies, all in
close collaboration with my supervisors, co-authors and expert advisors. I have
also written two applications to the Regional Ethical Review Board, applied for
external grants, attended fourteen PhD courses and presented my research at
twelve scientific conferences. These activities have brought new knowledge to
persons on the autism spectrum, to me, the health care system and to the society.

Neurotypical persons need to understand that being autistic is another way to
function than theirs. Which is more right — if any? We all exist on a continuum,
being more or less autistic. My sincere hope is that this thesis with its four papers
will bring more focus on research with autistic persons themselves. Only the person
her/himself can tell about experiences and needs that are really the inner felt ones.

The results from this thesis show that autistic persons do experience problems with
body and movements, problems that may be hard for themselves to interpret. Also,
more knowledge gained from this thesis is that there are possibilities in assessing
body awareness and movement quality, and that interventions aimed at these, may
make a positive difference to autistic persons. I believe that further scientific studies
preferably should be planned and executed in collaboration with autistic persons, to
bring even more valid knowledge, combining health care system knowledge with
autistic needs, experiences and knowledge, in the study designs.

Autism is a neurodevelopmental condition that affects the person from the very first
sign of life until the end of it. During my PhD studies I have even firmer come to
realize that this needs to be recognized as important to all autistic persons. An
understanding of the complexity of the autism group is needed. It includes that a
holistic understanding and an eclectic intervention approach need to be adopted.

During my studies I have enjoyed scientific discussions on various subjects with
research colleagues, such as the meaning of concepts, scientific theories or
methodologies. In some context these discussions have brought more qualitative
perspectives, others more quantitative. I have landed in that I will best serve the
autistic population by also in the future stress the importance of human experiences
— these are essential to live a life with optimal quality, being autistic or not.
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