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OPERATIONAL DEFINITIONS

Occupational Therapy: facilitates participation in meaningful activities of daily life
(such as self-care skills, education, work, or social interaction) despite impairments

or limitations in physical or mental functioning.

ASD: is a developmental disorder characterized by impairment in the ability to form
normal social relationships and communicate with others and by stereotyped
behavior patterns, which often manifest as a preoccupation with restricted and
repetitive activities, lacking in imagination as well as by the presence of atypical

sensory experiences.

Sensory Integration: is the neurological process that organizes multiple sensory
modality inputs from one’s own body and the environment, in order to use the body

or act effectively within the environment.

Sensory Modulation: is the ability to manage ones response to multiple sensory

stimuli in a graded manner, so as not to over nor under respond.

Sensory Modulation Dysfunction: is an inability to modulate sensations resulting in

three main categories of behavioural responses;

* Sensory Over responsive profile: exhibits an exaggerated response to
sensations, accompanied by high arousal levels

* Sensory Under responsive profile: a diminished response to sensations, with
low arousal levels

* Sensory Craving profile: seeks out sensation, with high arousal levels

Sensory Diet: A planned and scheduled activity programme designed to meet a

child's specific sensory needs

Dyspraxia: a disorder of sensory integration characterized by an impaired ability to
plan and execute skilled, non-habitual coordinated movements (also referred to as

motor planning difficulties)

Dosage: the prescribed frequency of therapy as a means of intervention
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ABBREVIATIONS

ASD: Autism Spectrum Disorder

APA: American Psychiatric Association

ABA: Applied Behavioural Analysis

DSM-5: Diagnostic and Statistical Manual of Mental Disorders, fifth edition

OT: Occupational Therapy or Occupational Therapist

SLT: Speech Language Therapist

SPD: Sensory Processing Disorder/ Dysfunction

IADL: Instrumental Activities of Daily Living often referred to by participants by old

terminology of ADL (activities of daily living)

OT-SI: Sensory Integration Occupational Therapy

Sl: Sensory Integration (Ayres theoretical and clinical practice framework)

SIT: Sensory Integration Therapy

SMD: Sensory Modulation Disorder

AAC: Augmentative and Alternative Communication

TEACCH: Treatment and Education of Autistic and related Communication

Handicapped Children
PP: Private practice
SNS: Special needs school

H: Hospital
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ABSTRACT

Occupational Therapy is amongst the top three interventions sought for young
children with ASD in South Africa. Due to scarce local research on OT for ASD, this
study explored the nature as well as perceptions of OTs on intervention for ASD.
Using a qualitative exploratory study design, semi-structured interviews were
conducted with twenty OTs in public and private health, as well as special needs
education. Thematic analysis was used to analyse transcribed data. OTs
descriptions and perceptions of assessment, direct and indirect intervention as well
as challenges facing families and undergraduate and qualified OTs in South Africa
were explored. Assessment for ASD utilised play based skilled observations with
limited use of standardised tests. Developmental approaches were preferred to
behavioural ones, with the majority of OTs referencing the Sensory Integration (SI)
framework for assessment and therapy, even if they were not SI certified
practitioners. The value of Sl in reframing a child’s behaviour for parents was
significant. The South African Model of Creative Ability was a unique local
application to practice for ASD. Intervention in education was most ASD specific,
including AAC and visual approaches due to a comprehensive programme and
greater levels of team collaboration. A family focussed practice was most evident in
private and public health. Direct individual therapy was predominant, with all sectors
struggling to provide the intensity of therapy recommended for ASD, due to unique
contextual challenges. Undergraduate training is insufficient preparation for working
with ASD and a need for local OT specialists was identified. Implications for

research and practice are discussed.

Keywords: occupational therapy, autism spectrum disorder, South African practice

patterns, public and private health, special needs education
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CHAPTER ONE
INTRODUCTION
1.1 ASD “Epidemic”

There has been an explosion of research and interest in autism in the last fifteen
years due to the increased incidence of ASD worldwide. ASD affects one in every
eighty eight children and one in every fifty four boys in the USA, according to latest
Centers for Disease control and Prevention (CDC) report (Baio, 2012). This is an
alarming twenty three percent increase in rate of ASD prevalence between 2006
and 2008 (Centers for Disease Control and Prevention, 2012). The sharp rise in
incidence has led scientists to question whether this is a true increase in cases of

ASD or due to improved diagnostic rates(Chakrabarti & Fombonne, 2005).

At present the cause of ASD is unknown. Three commonly cited factors are genetic
make up, environmental causes and a combination of both these factors
(Bogdashina, 2006). One of the critical historical advances in aetiology has been
the acceptance of ASD as having a neurobiological basis, not a psychological one
(Howlin, 1997). There are still many unanswered questions about ASD. These
relate to all aspects of the condition such as aetiology, theoretical explanations of
aetiology, classification and diagnosis, neuro-bio-chemical mechanisms contributing
to impairments, effective interventions for ASD as well as the question of a “cure”
for ASD (Rutter, 2005).

1.2 SA Prevalence

With scarce epidemiological studies in South Africa, it is speculated that a large
proportion of children with ASD are probably undiagnosed and untreated. The
estimated statistic of people living with ASD in SA is three hundred thousand (B.
Papadakis, personal communication, Autism South Africa, May 20, 2011). Autism
prevalence in SA is estimated to be ten per thousand children (Jacklin & Stacey,
2010).



1.3 Definition and Core Deficits

Autism Spectrum Disorder (ASD) is a lifelong developmental spectrum disorder that
emerges within the first three years of life. It is characterised by pervasive
impairments in the areas of language and communication, social and interpersonal
relationships, behaviour that is restrictive and repetitive as well as hyper or hypo
reactivity to sensory input. Core deficits in social interaction and communication
give rise to significant disability with different challenges arising at various phases

during a person’s lifespan (Watling, Tomchek, & LaVesser, 2005).
1.4 The Role of OT in ASD

Autism research regarding a cure or prevention is far from realisation. Early
identification, and appropriate, effective and efficient interventions seem the most
practical routes to reduce the burden of the disability upon the child, the family and
society. Occupational therapy is one such recognised intervention for ASD (Ayres &
Tickle, 1980; Miller-Kuhaneck & Glennon, 2004; Stancliff, 1996).

Occupational Therapy is a client centred profession that facilitates a client’s
meaningful engagement in daily life occupations. Occupations fall into areas of
work, education, play, leisure, instrumental activities of daily living (IADL) and social
interaction (Watling, Tomchek, & LaVesser, 2005). OTs utilise meaningful activities,
specialised techniques and environmental adaptations in the context of a

therapeutic relationship to facilitate occupation in clients.

In the context of paediatric practice, OTs work in early intervention within the home,
hospitals, in schools as well as in community settings. OT covers a wide range of
disabilities, both physical as well as socio-emotional. OT for children with ASD aims
to facilitate skills and development in all performance areas to enable participation

in age appropriate life occupations (Watling et. al, 2005).

Instrumental activities of daily living (IADL), relate to self-care skills of hygiene,
grooming, dressing and feeding. At school, accessing the curriculum may require
improvement in handwriting skills while accessing the playground may involve
improvement of gross motor and social skills. Play, as an occupation of childhood

may also be the focus and not just the medium of intervention. Intervention is based
2



on an individualised assessment that may include standardised tests. OTs routinely
provide intervention for sensory processing, gross and fine motor skills, self care,
play, attention, socialisation and problem behaviours (Case-Smith & Miller,
1999;Watling, Deitz, Kanny, & McLaughlin, 1999). OT is thus an important
component of a comprehensive and multidisciplinary programme for children with
ASD (Case-Smith, 2010).

1.5 Previous Research in the Field

Occupational therapy’s history of involvement in Autism Spectrum Disorder (ASD) in
general and in South Africa in particular, is relatively short and not well documented.
Internationally, between 1967 and 1999, only six studies in the field of ASD and
occupational therapy were found (Watling, et al., 1999). Two surveys in 1999
documented practice of American occupational therapists with young ASD
populations, with sample sizes of two hundred and ninety two (Case-Smith & Miller,
1999) and seventy two OTs (Watling, et al., 1999).

Watling et al studied the practice patterns of American OTs for children with ASD,
between the ages of two and twelve years (Watling, et al., 1999). They posted
questionnaires to experienced OTs providing intervention for children with ASD.
Their sample of seventy two was analysed for data such as format, duration and
location of typical OT therapy sessions, collaboration with other professionals,
termination of services, evaluation and intervention practices including standardised
tests used, approaches or theoretical frameworks used as well as techniques
utilised. A section on education and training in terms of its value for working in the
field as well as preferred methods of training were solicited. Results revealed that
common practice patterns for American OTs were: individual 1:1 intervention,
utilising Sl theory, developmental theory and then behavioural theory in order of
most frequently referenced frameworks. Non-standardised assessment was
common, with high levels of inter-professional collaboration during assessment and
intervention (Watling, et al., 1999). Recommendations for future research was to
explore patterns in greater depth, whilst differentiating between education and
health sectors. Further exploration of the nature of team collaboration was also

suggested.



The survey by Case-Smith and Miller, randomly targeted members of the American
Occupational Therapy Association’s Sensory Integration Special Interest Section or
their School Special Interest section (Case-Smith & Miller, 1999). Two hundred and
ninety two of the five hundred surveys mailed were usable. Apart from demographic
data, Likert scale ratings were used for frequency of problems observed and
addressed in intervention, extent of improvement in specific areas, frequency of use
of in intervention approaches and specific models of service delivery as well as

perceived confidence in these approaches.

Sensory processing, motor planning and fine motor function were common
intervention goals. The area of most improvement was sensory processing, with
least improvement reported in cognition and play skills. Sensory integration and
environmental modification were the most frequently used approaches in which OTs

reported the greatest expertise.

Since 1999, a number of articles regarding occupational therapy intervention for
ASD have emerged in the developed world (Jasmin, et al., 2009; May-Benson,
2010; May-Benson & Koomar, 2010; Schaaf & Miller, 2005; Watling, Deitz, & White,
2001; Watling & Dietz, 2007; Werner DeGrace, 2004). A database search for
published ASD research at SA universities between 2000 and 2011, listed 21
theses. In Occupational therapy, three published studies were listed. These dealt
with aspects of service provision (Hooper, 2009), parent child sensory compatibility
(Pillay, 2011) and efficacy of sensory integration intervention (Wallace, 2009). Thus

research in the field of ASD and OT in South Africa is clearly in its infancy.

Intervention embraces assessment, therapy and support services to the child and
family. This study will confine itself to describing intervention of a developmental
skill based nature for two to twelve year olds. Components of OT programmes such
as vocational rehabilitation or social skills training, will not form part of the
intervention practices under study, as these are areas of individual study in
themselves. OTs are likely to provide services to young children with ASD within
three settings: public health service, private practice and special needs educational

facilities both public and private, therefore these settings will be explored.



1.6 South African Challenges

The South African scenario presents unique challenges to health and education
service delivery. The burden of an apartheid era structure and unequal distribution
of resources continues to present a challenge. A national health insurance is
proposed for the near future. The Education White Paper 6 (Department of
Education, 2001) and the National Health Act [61 of 2003] (Government Gazette
Republic of South Africa, 2004) were attempts to address the inequalities post
apartheid. Despite the good intentions of legislation, factors such as a burdened
health care system and limited resources, are likely to have hampered health
service provision and educational inclusion (Hooper, 2009). Rising incidence rates
of ASD across income groups, will ultimately lead to a greater demand for services
in public and private health care as well as in public schools. Despite lacking the
range and depth of resources of developing countries, there is an ethical and

constitutional obligation to provide services to this population in SA.

It has been argued that intervention for ASD, requires specialists, preferably trained
or experienced therapists who understand the complexities and core challenges of
the disability (Mcgee & Morrier, 2005). However, this has implications for South
Africa as a developing country with limited resources. Specialisation would require
financial and human resources and the development of training programmes. OTs
in community service positions and in public hospitals are likely to bear the brunt of
service provision due to increased prevalence rates of ASD in the SA population.
New graduates currently require some skills in ASD intervention to begin
addressing these needs. The need for ASD specific OT intervention to match the

future demand in the South African population is a looming challenge.
1.7 Problem Statement

How are OTs in South Africa providing intervention for young children with ASD and

what are their perceptions of intervention?/ what is SA OT practice for ASD ?



1.8 Rationale

As a clinician working in an early intervention setting, the researcher became aware
of a lack of information regarding SA OT practice with ASD, specifically regarding
assessment and treatment. There is a clear challenge to provide ASD specific OT
services in SA (Hooper, 2009). A preliminary understanding of current practice that
emerges from this study, will contribute to describing occupational therapy services
for children with ASD in healthcare and educational settings in South Africa. This
will provide useful practice guidelines for OTs new to the field of ASD. The study will
highlight the role of occupational therapy in the field. It will serve as a springboard
for future research in the field of OT and ASD. The study may contribute towards
developing a South African framework of guidelines for occupational therapy
practice in the field of ASD. Information arising from the study can inform South
African policy on service provision for ASD populations. A unique South African
focus may emerge. With regard to education and training, it will unveil
recommendations for undergraduate, postgraduate and continuing professional
development training. In addition, there is a pressing need to document and explore
current practice of OTs in the South African context, as few such studies exist. This
study will follow up on recommendations of the Watling (1999) study, to examine
practice patterns in greater depth and to differentiate between education and health
sectors. This will enhance the understanding of contextual factors within sectors

and its impact on intervention.
1.9 Research Question

What is the nature of practice and the perceptions of OTs, regarding OT
intervention for children with ASD in the sectors of public health, education and

private health care in SA?

1.10 Brief Outline of Chapters Two to Five

Chapter two: Literature Review
In this chapter, the literature is reviewed. It will describe and define key concepts in
ASD and OT intervention for children with ASD. An overview of ASD’s defining
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characteristics and commonly prescribed interventions precedes the discussion on
OT assessment and intervention for ASD. OT assessment, therapy, indirect
intervention, teamwork, undergraduate and postgraduate training and challenges
facing SA families is reviewed. Current international and local research in the field is

critically evaluated, with the focus on OT intervention.

Chapter three: Methodology

This chapter outlines the research methodology. It includes the study aims and
objectives, the research design, sampling, ethical considerations, data collection
instrument and procedure as well as data analysis. This chapter describes the
researcher as the data-gathering instrument. It also discusses the establishment of

trustworthiness of the research and ethical considerations.

Chapter four: Results and Discussion

This chapter presents the results and interpretation thereof. The results are
presented using tables, figures and direct quotes from participants. Findings are
discussed in the context of available literature, possible reasons for the findings as

well as its significance for the SA context.

Chapter five: Conclusion and Recommendations
Conclusions drawn from the study are presented together with clinical and research

implications and limitations of the study.



CHAPTER TWO

2.1. AUTISM SPECTRUM DISORDER

Autism Spectrum Disorder (ASD) is a neuro-developmental disorder characterised
by pervasive impairments in social communication and interaction. ASD was
previously described as a “triad” of impairments in social interaction, communication
and restricted and repetitive behaviours in The Diagnostic and Statistical Manual of
Mental Disorders, fourth edition, text revision (DSM IV-TR) (American Psychiatric
Association, 2000).

The May 2013 edition of the DSM-5 has collapsed diagnostic criteria of
communication and social interaction into one (American Psychiatric Association,
2013). Other significant revisions include replacing the umbrella term Pervasive
Developmental Disorders (PDD), with Autism Spectrum Disorder, recognising the
spectrum of disabilities without identifying four distinct subtypes of Asperger
syndrome, childhood disintegrative disorder, pervasive developmental disorder not
otherwise specified and autistic disorder. Further, DSM-5 now distinguishes three
levels of severity of ASD according to the level of support required (American
Psychiatric Association, 2013). The most significant revision for OT as a profession,
has been the inclusion of sensory features for the first time under the category of

stereotype motor and verbal behaviours.

Co-morbidity of other medical conditions with ASD is high, with rates of between
eight and thirty seven per cent reported (Dover & Le Couteur, 2007). Common co-
occurring conditions are intellectual impairment, epilepsy, metabolic disorders,
mood disorders and learning disabilities. Anxiety is common and often leads to
behavioural problems. Poor self regulation may contribute to anxiety but there may
also be a biological basis for anxiety in ASD (Loveland & Tunali-Kotosky, 2005).
There is also a possible relationship between obsessive compulsive disorder (OCD)
and ASD seen in the repetitive and ritualistic behaviours (Loveland & Tunali-
Kotosky, 2005). The lack of intellectual impairment is considered a good prognostic

indicator, though even “high functioning” individuals continue to struggle with social



relationships, aspects of communication and independent living throughout their
lives (Howlin, 2005b).

2.1.1. Diagnostic and Characteristic Features of ASD
2.1.1.1. Impaired communication and social interaction

Delayed language development is an alarming signal for parents in terms of
developmental milestones and is often the sign that alerts parents to seek help
(Chawarska & Volkmar, 2005). Communication includes verbal or spoken language
as well as non-verbal abilities such as gestures. Some children with ASD never
develop expressive language and even in those individuals with good language
skills, such as Asperger syndrome, understanding of irony and humour is impaired
(Bogdashina, 2006; Chawarska & Volkmar, 2005).

A lack of social and emotional reciprocity is an early marker for the identification of
ASD in the young child. Non-verbal behaviours such as eye contact, joint attention,
shared enjoyment, use of gestures and facial expressions are often absent
(Chawarska & Volkmar, 2005). The child with ASD may not express pleasure in
interaction, such as a smile of joy directed at the mother when she walks into a
room. Typically the child may isolate himself, preferring to play on his own,
"rejecting” parental advances thus creating the perception of an “unreachable child”.
People with ASD face significant challenges in developing normal peer relationships
(Carter, Davis, Klin, & Volkmar, 2005).

2.1.1.2 Restrictive, repetitive and stereotyped behaviours, interests and

activities

Repetitive movements may include rocking, flapping hands, spinning objects, self-
injurious behaviours or lining up of toys. The need for “sameness” or rigid
adherence to rituals and routines is a marked feature of ASD (Rapin, 2005). A
departure from these routines or blocking of ritual behaviour may cause significant
distress and lead to emotional outbursts or “meltdowns”. Interests of children with
ASD are often restricted to a few activities. They may show attachment to objects or
fascination with a topic to the exclusion of other interests. Make believe or symbolic

play is often absent (Rogers, Cook, Meryl, 2005). Researchers have interpreted the
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cause of repetitive stereotype behaviours as a number of possible explanations.
These include co-morbid anxiety disorder, obsessive compulsive disorder, attempts

at self regulation or difficulties with ideation and motor planning (Audet, 2010).
2.1.1.3 Sensory Features

A fourth dimension of impairments strongly associated with ASD is that of sensory
processing disturbances. Sensory processing disturbances while not unique to
ASD, are a significant feature of ASD, reported widely in the literature (Baranek,
David, Poe, Stone, & Watson, 2006; Greenspan & Wieder, 1997; Tomchek & Dunn,
2007) and in anecdotal evidence of adults living with ASD who are able to relate
their experiences (Grandin, 1996; Mukhopadhyay, 2008). These sensory
disturbances, may underlie behavioural idiosyncrasies common in persons with
ASD such as flapping, rocking or even self-injurious behaviours (Baranek, Foster, &
Berkson, 1997; Boyd, McBee, Holtzclaw, Baranek, & Bodfish, 2009; Gabriels, et al.,
2008).

A number of studies have documented over and under responsiveness in seventy
to one hundred percent of children with ASD (Adamson, O'Hare, & Graham, 2006;
Baranek, Boyd, Poe, David, & Watson, 2007; Tomchek & Dunn, 2007). In one
study, over ninety percent of thirty three children with ASD presented with sensory
abnormalities across the various sensory systems of hearing, vision, touch, taste,
smell and movement (Leekam, Nieto, Libby, Wing, & Gould, 2007). In a sample of
two hundred and fifty eight participants, including children with ASD, sixty nine
percent of those with autism had sensory symptoms (Baranek, David, Poe, Stone, &
Watson, 2006).

2.1.2 Sensory Responsivity in ASD

There is evidence to the effect that children with ASD have a heightened sense of
sensory perception, experiencing sensations that are more intense (Reynolds &
Lane, 2007). However, not all children with ASD experience intense sensory
perception. For some children with ASD, their experience of sensations may be
lowered (under responsiveness) or it may fluctuate between over and under

responsiveness (Baranek, et al., 2006; Ben-Sasson, et al., 2003).
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Those who are hypersensitive (over-responsive) to sensations may experience
sounds as excruciatingly loud, light touch as painful, movement may be scary, and
light may be hurtful to the eyes. Hypersensitivity to strong smells or tastes, result in

restricted diets.

In those who are hypo-responsive (under-responsive), experience of sensations is
dulled. They may not experience pain from a wound nor tune into sounds. They
may crave movement and bright and stimulating visual images. Under (hypo)
responsivity for taste and smell may lead one to seek out smells and a variety of

tastes, often not restricted to food items.
2.1.3 Sensory Processing Disorder

In OT literature, sensory integrative dysfunction is classified as Sensory Processing
Disorder (SPD). Sensory Processing refers to a number of processes such as
registration, integration, modulation and organization of sensory information,
including a behavioural response (Tomchek, 2010). Registration is the actual
physical experience of the sensory stimuli, such as a touch on the hand. Integration
is the process in the brain that makes sense of that touch experience together with
other information from the other senses and the environment in order to respond

appropriately.

SPD is classified into three types of disorders that are distinct but may co-occur in a
child. Refer to table 2.1 below. A discussion of sensory modulation disorder and
sensory based motor disorders especially dyspraxia will follow. These disorders of
SPD commonly occur in persons with ASD. (Adamson, O'Hare, & Graham, 2006;
DeMyer, et al., 1972).

11



Table 2.1: Classification of Sensory Processing Disorders (SPD)

Adapted from “Concept Evolution in Sensory Integration: A Proposed Nosology for
Diagnosis” by Miller, L; Anzalone, M; Lane, S. Cermak,S; Osten,T, 2007, American
Journal of Occupational Therapy,61(2), p 137

Sensory Processing Disorders (SPD)

Sensory
Sensory Modulation Discrimmination
Disorder Disorder
Sensory Over Visual Sensory based
Responsive Auditory Motor Disorder
Sensory Under Tactile Postural Disorder
Responsive _ Dyspraxia
: Vestibular
Sensory Craving _ _
Proprioception
Taste/Smell

2.1.4 Sensory Modulation Disorder (SMD)

Sensory modulation is the regulation of sensory processing so as to not over, nor
under respond to sensory stimuli. A well modulated response is socially and
emotionally appropriate in nature and graded for intensity (Lane, Miller & Hanft,
2000). Poor regulation of sensory input results in Sensory Modulation Disorder
(SMD) (Miller, Anzalone, Lane, Cermak, & Osten, 2007), which has been
documented in persons with ASD (Adamson, O'Hare, & Graham, 2006).

Poor modulation means that children with ASD struggle to respond in an
appropriate manner to sensory information within their environment, by ignoring
insignificant stimuli and attending to important sensory information. Sensory
experiences due to hypersensitivities (SOR) become overwhelming, resulting in

emotional and behavioural responses such as withdrawal and avoidance or flight
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and fight reactions (Dunn, 2007). In children who are hyposensitive (SUR), poor
attention to the external environment results in a withdrawn and non-alert child.
Poor sensory modulation, whether SOR or SUR, also affects attention and has
negative implications for a calm regulated state in which learning and interaction

can ocCcur.

2.1.4.1 Types of SMD

Sensory modulation dysfunction has 3 subtypes: Sensory over-responsivity (SOR),

Sensory under-responsivity (SUR) and Sensory craving (SC) (Miller, et al., 2007).
2.1.4.1.1 Sensory Over Responsiveness (SOR)

Sensory over responsive experiences impact on physiological arousal levels and
emotional states of anxiety (S. Green & Ben-Sasson, 2010). A child who is SOR
has an aversive reaction to sensory stimuli or an exaggerated response out of
proportion to the stimuli. It may last longer than a typical response. This
exaggerated response is due to sensation being perceived as threatening, often
resulting in a fright, fight, flight reaction. Their arousal levels are high with the
autonomic system signalling “danger” mode (Tomchek, 2010). These are the

children who are typically sensory defensive (in one or more sensory systems).
2.1.4.1.2 Sensory under responsiveness (SUR)

A child who is under-responsive (SUR) has a dampened response to stimuli,
needing higher intensity and duration of stimuli to register the sensation and react.
They are often passive, self absorbed and lethargic, displaying low arousal levels
(Tomchek, 2010).

2.1.4.1.3 Sensory Craving (SC)

The sensory craving (SC) child is actively seeking sensory experiences. They crave
unusually high levels of stimuli. They touch everything, are on the move and often
engage in risky behaviour such as climbing very high. Their behaviour is often

socially unacceptable such as bumping persons or not respecting physical
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boundaries (Miller, et al., 2007) Their arousal levels are often high, resulting in poor

focus (Anzalone & Williamson, 2000).
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Figure 2.1: Sensory Modulation and States of Arousal

Profiing a child’'s sensory processing style, enables the OT to make
recommendations on the teaching style, teaching materials and modifications to
class and home environments. Providing the correct sensory stimuli and
environment facilitates an increase or decrease in arousal levels which assists the

child to maintain optimal arousal for learning (Anzalone & Williamson, 2000).
2.1.5 Motor Skills and Dyspraxia in ASD

Motor deficits (apart from motor stereotypies) whilst not universal in persons with
ASD, are highly prevalent (Dawson & Watling, 2000). A recent meta analysis of
motor deficits concluded that it is a potential core feature of ASD (Fournier, Hass,
Naik, Lodha, & Cauraugh, 2010). Motor planning or dyspraxia as a significant
feature of ASD first appeared in the literature in 1972 (DeMyer, et al., 1972) and

recent studies seem to confirm dyspraxia as a core feature (Rogers,et al., 2003).
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Dyspraxia as understood within the medical and psychological literature, relates to
difficulties with a variety of imitation tasks: imitation of body postures, imitation of
facial movements and actions on objects (Rogers,et al., 2003). Studies have shown
that even children with high functioning autism, have problems with complex and

novel tasks when compared to typically developing peers (Baranek, et al., 2005).

Studies suggest that in highly functioning children with ASD, there may be intact
execution of a movement but atypical movement preparation. During the movement
preparation phase, there is a lack of anticipation, which may explain difficulties with
motivation and attention for action (Baranek, 2002). Another possible cause for
poor sequencing of actions may be due to difficulties with visual feedback

mechanisms that guide movement in children with ASD (Baranek, 2002).

Motor imitation underlies many motor difficulties in ASD, and may be the underlying
cause for the non development of gestures to communicate, with oral motor
dyspraxia strongly linked to language difficulties (Rogers,et al., 2003). Studies have
shown imitation of body movements is more impaired than object imitation skills in
young children and that oral praxis problems may be common in ASD (Baranek, et
al., 2005). The effect of poor imitation in infancy is likely to impact on the emotional
connection and interpersonal relationships that rely on synchronisation of body

postures, voices, facial expression and emotional states (Baranek, et al., 2005).

Ayres conceptualised the developmental nature of this difficulty in performing novel
acts as dependant on adequate sensory integration (Lane, et al.,, 2000). Praxis
within the S| framework, encompasses ideation (conceptualisation), motor planning
(organising a plan of action in time and space) and execution of the action
sequence, which is more than just motor imitation (Parham & Mailloux, 2010). There
is a cognitive element as well. Ideation appears to be problematic in ASD but few
studies have focussed on this aspect of praxis. Researchers have pointed to the
lack of ideas generated by children with ASD for object and symbolic play which

they refer to as a “generativity” deficit (Lewis & Boucher, 1995).

Clinicians will confirm that motor planning or praxis continues to be challenging
beyond early school years and is a component of dysfunction that begs further

investigation. Dyspraxia is one of the most disabling factors in ASD as it impacts

15



gross and fine motor skills, play skills, speech production, ability to use tools and
the ability to write or type on a communication device (Stackhouse, 2010).

Dyspraxia thus has significant implications for independent living skills.

2.1.6 Visual perceptual skills in ASD

A large proportion of children with ASD have limitations in sensori-motor and
cognitive development, as ASD is a condition of early onset (Prior & Ozonoff, 2007).
Many researchers feel that “integrative” deficits are responsible for perceptual
difficulties (Prior & Ozonoff, 2007). This line of theorising is similar to that of SI
theory, further validating Ayres on the importance of processing and integrating
sensory experiences for function. Yet, individuals with ASD have some specific

skills that are enhanced or superior to non-autistic individuals.

Perception in children with ASD has many idiosyncrasies, and varies across the
cognitive spectrum. Visuo-spatial abilities, rote memory and attention to detail tend
to be areas of strength on intellectual testing, with higher performance than verbal
IQ s (Prior & Ozonoff, 2007). Yet, some children with ASD struggle with visual
perceptual skills. Cognition in ASD, has some unique features in terms of learning
style. While IQ may range from intellectual impairment to genius, learning style is
often gestalt oriented, with difficulty generalising knowledge to new contexts (Audet,
2010).

Attention in children with ASD are reported to have “over focused” attention, with
deficits in shifting attention between sensory modalities. It has been suggested that
difficulties with attention are due to experiences of overwhelming environmental
stimuli, resulting in over focus on an aspect of the environment in an attempt to gain
a measure of control (Prior & Ozonoff, 2007). The processes by which attention is
directed in children with ASD, echoes the Sl theory of sensory modulation
dysfunction. Sl theory refers to the difficulty of the brain in processing sensory
information from multiple sources simultaneously, resulting in the child feeling
overwhelmed. In SOR children, this may result in withdrawal and over focus on an

element in the environment. Difficulty with concentration is common.
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2.1.7 Play Skills in ASD

Play in children with ASD has shown to have two key impairments: a paucity of
spontaneous symbolic play and in those that do demonstrate symbolic play, it is
stereotypic and repetitive compared to typically developing children (Rogers et al.,
2005). Functional play (play with real objects to recreate real life situations for
example a tea set to represent tea time) is qualitatively and quantitatively different in
children with ASD (May-Benson, 2010).

A lack of symbolic play, once considered unique to ASD (Wing, Gould, Yeates, &
Brierly, 1977) is linked to a number of possible theories, with poor “generativity” due
to executive dysfunction the most viable explanation proposed (Rogers et al., 2005).
This correlates with S| theory of ideational dyspraxia. According to Sl theory,
ideation is the first of five processes in praxis, which is the ability to conceptualize a
motor goal and ideas on how this may be achieved (May-Benson, 2010). It is called
“generativity” in ASD literature and is not to be confused with creativity. OT-SI
literature views difficulty with ideation as a possible cause of restricted and

repetitive play common in children with ASD (May-Benson, 2010).

2.1.8 Diagnosis of ASD

The current average age of diagnosis in the USA is four to four and a half years
(Centers for Disease Control and Prevention, 2012). The goal is to diagnose ASD
earlier, by age two, so as to implement early intensive intervention for best results.
Recent attempts to diagnose ASD at a younger age of two years have been
promising (Filipek, et al., 1999). South Africa’s average age at diagnosis in an urban
area is four years, which is two years after initial concerns were raised (Hooper,
2009). As a developing country with limited resources, reducing the age at which

ASD diagnosis is made, remains an important and significant challenge.

There are a number of standardised tools for screening and diagnosis of ASD,
some examples of which are the Autism Diagnostic Observation Schedule (ADOS;
Lord, Rutter, DiLavore & Risi, 1999) The Checklist for Autism in Toddlers (CHAT;
(Baron-Cohen et al.1992) and The Childhood Autism Rating Scale (CARS;
Schopler, Reichler and Renner, 1980) (Lord & Corsello, 2005).
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2.1.8.1 OT Role in Diagnosis

The occupational therapist as a member of the multidisciplinary team may play a
contributory role in the diagnostic process. Occupational therapy evaluations of
sensory motor skills in infants may be an useful contribution to early diagnosis
(Baranek, 1999a). Occupational therapy‘s contribution to the early diagnosis of ASD
will have practical benefits for screening, early identification and intervention
(Baranek, Parham, & Bodfish, 2005). OT can play a diagnostic role in the following

three areas:

2.1.8.1.1 SPD as a Diagnostic Indicator

The acknowledgement of sensory processing dysfunction as a feature of the
diagnostic criteria of ASD in the DSM-5, reinforces the role of the OT as a
significant member of the team. It also highlights the role of OTs in screening and
diagnosis, paving the way for OTs to become significant contributing members of
the team in the screening of infants at risk and early diagnosis in childhood. The
area of diagnosis has not been explored sufficiently within OT literature and is an

avenue for further research.

Research studies have produced conflicting results regarding the presentation of
sensory symptoms in early childhood and the different chronological ages or stages
at which they become apparent for reliable diagnosis of ASD (Baranek et al., 2005).
The Infant /Toddler Sensory Profile (ITSP; Dunn, 2002) is useful in identifying
toddlers with ASD from their typically developing peers (Ben-Sasson, et al., 2003).
The study concludes that sensory abnormalities should be considered
distinguishing symptoms and as such, should be a consideration in the diagnostic

algorithms for young children.

2.1.8.1.2 Motor Skills as Diagnostic Indicators

Research in the area of motor skills in the birth to two year age range may also be
an early indicator for a diagnosis. Imitation assessment may be a useful diagnostic
indicator in young populations, though research in this area is in the early stages
(Vanvuchelen, Roeyers, & De Weerdt, 2011). An important role for OT may also be

differential diagnosis such as that of Developmental Co-ordination Disorder (DCD).
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There have been a number of retrospective studies of toddlers in an attempt to
identify early sensory or motor features of ASD (Baranek, 1999b). Research in this

field of sensory and motor features of ASD is in its infancy.
2.1.8.1.3 Play Skills in Diagnosis

Play is another occupation that may yield early diagnostic indicators at around
twenty two months of age when it begins to differ qualitatively from typically

developing peers (Chawarska & Volkmar, 2005).
2.1.9. Family Life and ASD

The cascading effects of increased ASD incidence and necessary interventions for
persons diagnosed with ASD has significant economic effects on the health care
system, the educational system, the labour markets as well as on families. The
estimated financial burden to the state is significant (Lord & Bishop, 2010). Families

bear the brunt of not just economic burdens but emotional ones as well.

Early intervention is important in reducing lifetime care costs by two thirds (Autism
Society, 2011), thus the need to diagnose early. Tremendous economic costs borne
by the state, has provided impetus to funding for ASD research in developed
countries (Miller-Kuhaneck & Glennon, 2004). In developing countries such as
South Africa, limited resources add to the burden of care of families. OTs play a role
in reducing the burden of stress on the family through interventions that support
family life and routines with children with sensory processing disorders, such as
ASD (Copeland, 2006; Dunn, 2007).

2.1.10 Theories of Autism

Theory of mind, executive function, central coherence and complex information
processing are theories of autism that have implications for understanding the
context in which perception, cognition and social function occurs. To date no
definitive theory exists. Minshew’s theory of a deficit of complex information
processing, while simpler than other theories, seems more comprehensive. It
explains the relative strengths and weaknesses in cognition and behaviour due to

differing abilities to process information from multiple sources, namely verbal,
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motor, sensory and perceptual. Neuropsychological tasks that require less
information processing are spared, whereas more complex higher order information
processing may be impaired (Prior & Ozonoff, 2007). This theory resonates with
OT-SI theory of processing numerous and varied sensory stimuli successfully for
“integration” and function. Poor processing was likened by Ayres to a “traffic jam” in
the brain, limiting adaptive responses to environmental demands (Ayres, 1979).
Minshew’s theory validates the role of Sl in enabling a child to cope with multiple

sensory and environmental demands.

2.2. INTERVENTIONS FOR ASD

Early identification and appropriate, effective, efficient interventions, is the practical
route to reduce the burden of disability upon the child, family and society (Rogers &
Vismara, 2008; Rutter, 2005). A range of interventions may be recommended to
address developmental delays and symptoms associated with ASD. A child may

receive intervention from a multidisciplinary team within a variety of contexts.

The context for intervention may include the home, mainstream or special needs
schools, residential facilities, clinics or private practices. Members of the team may
include a medical doctor (general practitioner, paediatrician, child psychiatrist,
paediatric neurologist), educator, occupational therapist, speech language therapist,
physiotherapist, clinical and educational psychologists and school nurse amongst

others.

The two most popular approaches used in established programmes are the
developmental and behavioural approaches (Ospina, et al., 2008). Interventions for
ASD may be categorised according to table 2.2 with programmes or therapies
commonly used, listed within each category. Interventions fall into various
categories, with the psycho-educational and therapeutic approaches usually located
either within the behavioural or developmental approach. As the behavioural and
developmental approaches have a significant history and practice base within ASD,
the approach is reviewed below. OT together with other popular complementary
approaches will be discussed in greater detail thereafter, being the focus of this

study. Despite studies on efficacy of various types of intervention, there is no
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conclusive evidence as to which works best (Case-Smith & Arbesman, 2008;
Ospina, et al., 2008; Rutter, 2005).

International guidelines on effective programmes for children with ASD recommend

the following (National Research Council, 2001):

* Early intervention, at young ages

* Goals need to be individualised and regularly monitored

* Twenty five hours per week of active engagement with a low child to adult
ratio of no more than 2:1 for part of the day

* Family participation is a critical component of the programme

Table 2.2: Common interventions for children with ASD

Therapy based Interventions

Occupational therapy

Traditional sensory motor perceptual programmes

Ayres Sensory Integration Therapy (ASI)

Auditory Integration therapy (AIT)

Speech and language therapy

Traditional speech-language therapy

Augmentative and Alternate Communication (AAC) such as the Picture Exchange
Communication System (PECS) (Bondy and Frost, 1996), dedicated communication

devices and use of technology such as iPads

Physiotherapy

Multidisciplinary Approaches

Social Communication Emotional Regulation Transactional Support Programme (SCERTS)
(Prizant, Wetherby, Rubin, Laurent, Rydell, 2003)

DIRFloortime based on the Developmental Individual Difference Relationship model (DIR)
of Dr. Greenspan (1992)
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Table 2.2 continued

Educational Programmes

Treatment and Education of Autistic and related Communication Handicapped Children
(TEACCH) (Schopler, 72)
Denver model (Rogers et al., 1987)

Behavioural Approaches

Applied Behavioural Analysis (ABA), Discrete Trial Training (DTT), Pivotal Response
Training (PRT) and Positive Behavioural Support (PBS)

Medical: Pharmaceutical drugs for behavioural symptoms such as inattention,

hyperactivity, insomnia and mood regulatory disorders

Dietary: Gluten free casein free diet

Complementary therapies: Animal assisted therapy, music therapy

2.2.1 THE BEHAVIOURAL APPROACH

This approach is based on the principles of operant conditioning, where behaviour
is viewed in terms of antecedents (preceding events) and consequences (events
that follow it). By changing the events, behaviourists aim to change the behaviour.
In children with ASD, the aim is to teach skills and reduce undesirable behaviour.
Behavioural interventions first popularised by the work of Lovaas, (1987) has a long
history with ASD (Lovaas, 1987; Shea, 2004).

While behavioural therapy improves functioning, claims that children with ASD who
undergo intensive behavioural therapy “recover’ and no longer display autistic
“symptoms” are exaggerated (Magiati & Howlin, 2001). The effectiveness of using a
behavioural approach has been reported in the literature (Zachor, Ben-ltzchak,
Rabinovich, & Lahat, 2007), though methodologically flawed studies have inflated
results (Magiati & Howlin, 2001; Shea, 2004). A recent Cochrane review found the
state of research evidence to be limited and reported some evidence for the
effectiveness of early intensive behavioural intervention for some children with ASD
(Reichow, Barton, Boyd, & Hume, 2012).
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Traditional behavioural approaches use highly structured environments for intensive
one on one instruction, which is therapist directed. More contemporary approaches
use incidental learning and incorporate natural settings such as snack time for
learning (Corsello, 2005). There is more of an effort towards child directed
communication, with choice making opportunities and a less structured training
routine (Prizant, Wetherby, & Rydell, 2000).

Positive Behavioural Support (PBS) is an approach that seeks to understand the
purpose of challenging behaviour and promote the development of skills that will
diminish the need to engage in that behaviour. Positive behavioural support (PBS),
incidental teaching in natural settings and pivotal response training (PRT) are more

compatible with OTs developmental frame of reference (Prizant & Rubin, 1999).

A criticism of the behavioural approach, is the tendency to disregard the
neurobiological or sensory basis for some behaviours. A child who engages in
repetitive stereotyped behaviours is often reacting to sensory information and
stress. Ignoring such behaviour in an attempt to extinguish it, can lead to distress
and frustration on the part of the child. This is not conducive to learning or

relationship building.

According to the OT SI framework, planned ignoring or “extinction” will be ineffective
due to the root cause of the behaviour being sensory in nature. Understanding the
child’s sensory needs and the role that their stereotypies or rituals play in controlling
anxiety is a humane response to these behaviours. Accepting these behaviours
rather than aiming to extinguish them and meeting the sensory needs in the
teaching environment can allow for optimal learning. Anecdotal reports of some
adults living with ASD regarding their experiences of ABA are less than positive.
Donna Williams infers the message of the approach as wanting to “cure” her of her

autistic traits, saying “l am not meant to exist as myself’ (Bogdashina, 2006, p. 141).

Other criticisms of the approach are whether gains are maintained over time and
the lack of generalization of skills and behaviours across contexts (Bregman, Zager,
& Gerdtz, 2005). Even contemporary ABA approaches still measure the child’s
communication in discrete responses versus within a social interaction context

(Prizant, et al., 2000). ABA is also not as sound in terms of understanding typical
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developmental sequences and does not acknowledge the interdependency of
aspects such as socio-emotional development and communication for example
(Greenspan & Wieder, 2006). The expense of doing intensive behavioural

intervention is high, and as such is not affordable for the majority of South Africans.

The role of behavioural intervention in understanding, managing and educating
children with ASD is undisputed. This approach targets the core deficits of ASD and
attempts to reduce behavioural symptoms, which if untreated, negatively impact on

social and educational capacity.

2.2.2 THE DEVELOPMENTAL APPROACH

This approach encompasses a number of intervention models such as
DIRFloortime, SCERTS, SIT and traditional OT and SLT. It is widely considered a
valid approach in assessing and treating ASD (Prizant & Rubin, 1999). Its
framework is based on an extensive body of research on child development and
this, together with an awareness of developmental processes and individual abilities
guide goal setting. These approaches are child directed with an emphasis on a
facilitated interactive learning style (Prizant & Wetherby, 2005). Skill development
begins at the level at which the child is performing successfully, and is facilitated to

the next level.

Developmental approaches traditionally viewed development as a sequential
pattern. More recent perspectives acknowledge the role of the environment in
promoting neuro-plasticity, and the impact of the child on the environment is also
important (Kramer & Hinojosa, 2010a). In typical development, each level supports
growth for the next stage of development, thus skills are stage specific.
Foundational skills need to be strong to form the basis for development of higher-

level skills.

2.2.3 BEHAVIOURAL VERSUS DEVELOPMENTAL APPROACH

A comparison of the effectiveness of the developmental and behavioural
approaches to intervention is contradictory and inconclusive (Ospina, et al., 2008;
Zachor, et al., 2007). Currently, both behavioural and developmental interventions

are widely used in ASD programmes and are often blended (Wetherby & Woods,
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2008). Commonalities between the behavioural approach and others used in ASD
intervention are aspects such as programme intensity (20 or more hours per week),
early intervention (preschool years) and parental involvement (Howlin, 2005).
Currently therapy services are likely to be offered within comprehensive ASD
specific programmes, which integrate behavioural and educational approaches
(Watling, Deitz, Kanny, & McLaughlin, 1999).

2.2.4 AUGMENTATIVE AND ALTERNATE COMMUNICATION (AAC)

For the individuals with ASD who do not develop speech, alternate forms of
communication need to be established. AAC may involve unaided systems, which
involve the use of the person’s own body through manual signing and gestures.
Aided systems involve the use of symbol systems, the use of high technology
devices such as iPads or computers. The Picture Exchange Communication
System (PECS; Bondy &Frost, 1998) involves exchanging pictures for objects and

builds up to making sentences using picture exchange.

AAC is usually the role of the SLT, though others within the team may be involved
to an equal degree. Team members support its implementation across contexts of
therapy, home and school. The OT may facilitate the child’s ability to use
technology, which is dependant on fine motor skills and praxis abilities (Paul &
Sutheland, 2005). Incorporating visual schedules in therapy sessions is useful for
enabling the child to follow the sequence of activities planned. Pictorial, written or
within task schedules (sequential pictorial representation of an activity eg. hand

washing) can aid independent IADL performance at school or home.

2.2.5 SOCIAL STORIES

This approach uses pictorial representation, often line drawings, to tell a short story
about a particular social event. It is an attempt to teach appropriate social behaviour
in a situation that has lead to or may lead to problem behaviour. A social story is
written from the perspective of the child and is read repeatedly before the specific
situation, such as going for a haircut. Social stories are used to complement the OT
programme (Case-Smith & Arbesman, 2008). Social stories are used by any of the

team members, including parents, teachers and therapists, who may write a social
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story for home, school or therapy situations. It has shown positive outcomes in
reducing problem behaviour, though research on social stories is not yet substantial
(Wright & McCathren, 2012).

22.6 TEACCH (Treatment and Education of Autistic and related

Communication-Handicapped Children)

This approach uses highly structured learning environments with a strong emphasis
on visual information. The educational programme uses visual schedules of
activities for the day, thus supporting transitions and guiding routines (Case-Smith,
2010). There is an emphasis on skill development and communication. There are
few studies on the effectiveness of this approach, with some positive results for its

use in home environments (Harris, Handleman, & Jennet, 2005).
2.2.7 AUDITORY INTEGRATION TRAINING (AIT)

This approach involves listening to electronically modified music via headphones to
dampen auditory hypersensitivities and thus improve concentration, learning and
behaviour (Kuhaneck & Gross, 2010). “Therapeutic Listening” and “So Listen” are
programmes often used by OTs in conjunction with SIT. SI OTs believe in the
calming effect of input via the auditory system (Hall & Case-Smith, 2007). A
Cochrane review found no evidence to recommend its use, especially in view of the
cost (Sinha, Silove, Hayen, & Williams, 2011).

2.3 OCCUPATIONAL THERAPY AND ASD

Occupational therapy intervention for children with ASD aims to facilitate social
participation and engagement in occupations using therapeutic processes directed
at the client, the activity, and the environment (Watling, Tomchek, & LaVesser,
2005). The environment is especially important in intervention for ASD, considering
their specific difficulty with generalization of skills across contexts (Watling,
Tomchek, & LaVesser, 2005).

Internationally, a Canadian pilot study of four speciality centres indicated that
seventy eight per cent of children with ASD had received OT services (McLennan,

Huculak, & Sheehan, 2008). Further, an internet survey study, found that SI
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occupational therapy was the third most common intervention sought by parents for
their children with ASD (V. A. Green, et al., 2006). In Johannesburg, South Africa, a
parents survey revealed that OT was among the top three interventions sought
(Hooper, 2009). Clearly there is a demand for OT specific ASD services in South

Africa, highlighting the need to research occupational therapy services for ASD.

The discussion on OT for ASD will flow according to three areas: assessment, direct
intervention and indirect intervention. Under assessment, the four procedures that
may be followed for an assessment are discussed, thereafter areas of assessment
are described together with the standardised or non-standardised assessments that
may be used. As an introduction to the areas of assessment, table 2.3 lists and

briefly describes the standardised tests used by OTs.

2.3.1 OT ASSESSMENT

2.3.1.1 Assessment format

Assessment of a child with ASD is not straight forward, due to core difficulties in
language, sensory processing and behaviour. An experienced therapist is critical to
the evaluation process. An OT with limited experience of ASD, may be inclined to
perceive the child as “un-testable” (Tomchek & Case-Smith, 2009). Non-
standardised assessments are common, using structured observation of the child in
multiple natural settings or observation using play. Even informal evaluations may
require repeat visits and observation in more than one context. Play often forms a
framework for evaluation of children with ASD (Tomchek & Case-Smith, 2009).

Skilled observation is reliant on the experience of the OT.

OTs have a specific and defined role within the team evaluation, which is the
sensory motor evaluation (Tomchek & Case-Smith, 2009). However the OT role is
not restricted to these aspects and an experienced OT will assess aspects of
communication, play, behaviour as well as functional daily living skills known as
instrumental activities of daily living (IADL). The format of an assessment,

comprising of two, three or four procedures is reflected in figure 2.2 below.
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Figure 2.2: OT Assessment Tools

2.3.1.1.1 Caregiver Interview And Observation

Most evaluations should begin with a parent interview and include the child with
ASD’s perspective (dependant on age) as far as possible. This is then augmented
with observation of the child in daily life tasks at school or home and finally a formal
assessment session. Dependant on the context, all three steps may not be possible
or the interview or observation may occur with another team member or within an

interdisciplinary or transdiciplinary team assessment.

Observation may be in a structured play based format or informal observation in
different contexts such as during lunch break on the playground or during snack
time. During play based structured observations, the OT will note that type of toys
and materials the child engages with. The OT will attempt to engage in social
reciprocal play based on the child’s interests. Skilled observation focuses on
aspects such as how the child engages with objects, persons and the physical

environment and not just on what the child does (Watling, 2010). Interaction during
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play between OT and child allows for an indication of the level of abilities in various
aspects of function such as social and language skills, imaginative play, motor
skills, sensory processes and functional skills. This initial structured observation is
often an indication of whether the child will cope with formal assessment

procedures.
2.3.1.1.2 Standardised Assessment

Standardised tests are unlikely to be a valid measure of the child’s abilities due to a
number of difficulties associated with ASD such as, processing verbal instructions,
poor motivation or co-operation, deficits in motor imitation and a short attention
span. Additional unfavourable elements for standardised assessments is the
unfamiliar environment, finite time frame to complete tasks and a lack of evaluation
instruments specific to ASD (Domingue, Cutler, & McTarnaghan, 2000). While there
is a place for standardised testing for a child with ASD, it does require adaptations
(Fillipek et al 2000). Among the recommended modifications is multiple sessions to
complete a test, augmenting instructions and interpreting scores with caution
(Watling, 2010).

Most standardised tests used in OT are based on norms for populations in the

developed world.

Standardised Tests
A number of standardised occupational therapy tests may be used with children
with ASD, often with adaptation. Commonly used standardised tests are tabulated

according to broad performance areas.
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Table 2.3: Standardised Tests used in OT for children with ASD

STANDARDISED TESTS

IDESCRIPTION

SENSORY PROCESSING INTERVIEWS

The Sensory Profile (Dunn,
1999), Short Sensory Profile
SSP (Dunn, 1999) Sensory
Profile School-Companion
(Dunn, 2006),Infant Toddler
Sensory Profile (Dunn, 2002)

Ages 3-10 years
Thirty minutes to administer (125 items)

SSP completed in ten minutes (38 items) and useful to measure
modulation

SP has Diagnostic value in differentiating typically developing children
from those with ASD

Infant/Toddler Symptom
Checklist (ITSC; DeGangi,
Poisson, Sickel & Wiener, 1995)

Ages 7 — 30 months
10 minutes to administer

Screening for toddlers at risk of developing Sl and related difficulties

Sensory Processing Measure
(SPM; Glennon, Miller-
Kuhaneck, Henry, Parham, &
Ecker, 2007)

Ages 5- 12 years

Ecological assessment, with three forms for school, home and
community environments. Home and classroom forms take 20
minutes, school environment form 5 minutes

Norm referenced standard scores for five sensory systems, praxis and
social participation

SENSORY INTEGRATION | SENSORY MOTOR TESTS

Sensory Integration and Praxis
Test (SIPT; Ayres, 1989)

Ages 4-8 years
Up to 3 hours to administer: 2 hours testing and 1 hour scoring

Tests praxis in various forms: on verbal command, oral, postural,
sequencing and constructional

Test of Sensory Integration (TSI;
DeGangi & Berk, 1983)

Ages 3-5 years

Administered in thirty minutes, Praxis may be inferred

Miller Assessment for
Preschoolers (MAP; Miller, 1982)

Ages 2.9 - 5.8 years
Administered in 40 minutes
General developmental screening instrument. Tests cognitive,

language, sensory motor and praxis abilities. Sensory integration
abilities can be inferred
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Table 2.3 continued

Miller Function and Participation
Scales (M-FUN-PS; Miller, 2006)

2.6 — 7.11 years old.
Administered in 60 minutes
Tests fine, gross and visual motor functioning, including praxis

Includes a home, class and test observation checklists Sensory
integration abilities can be inferred

Bruininks-Oseretsky Test of
Motor Performance,2nOI edition
(BOT-2) (Bruininks, 2005)

Ages 4 - 21 years

Administered in 60 minutes (complete form), a short form of the test
can be administered in 20 minutes

Fine, gross and bilateral motor co-ordination

Sensory integration abilities can be inferred

TESTS OF VISUAL PERCEPTION

Beery-Buktenica Developmental
Test of Visual Motor Integration,
Beery-Buktenica Developmental
Test of Visual Perception and
Beery-Buktenica Developmental
Test of Motor Co-ordination,
fourth edition, Beery &
Buktenica, 1997

Ages 2-18 years
All three tests can be administered within 15 minutes

Visual perception and Motor co-ordination have time limits of 3 and 5
minutes respectively

Developmental Test of Visual
Perception second edition,
(DTVP-2; Hammill, Voress,
Pearson,1993)

Ages 4-10 years
Administered in 30 minutes

Tests spatial, figure ground, form constancy and closure perception
visual motor integration, motor coordination and motor speed

Test of Visual-Perceptual Skills
(non-motor) Revised, (TVPS;
Gardner, 1996).

Ages 4-12 years
Administered in 30 minutes

Tests visual discrimination, memory, sequential memory, figure
ground, form constancy and closure perception

No motor component

2.3.1.1.3 FORMAL NON-STANDARDISED ASSESSMENTS

There has also been a move away from formal standardised evaluations towards

functional, play based observational strategies (Domingue, et al., 2000). Non-

standardised assessments are especially relevant for the SA due to our multilingual,
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multicultural context. These are usually developmental scales, play scales or the
parent child interaction Functional Emotional Assessment Scale (FEAS; Greenspan,
DeGangi, Wieder, 2001).

Numerous norm and criterion based developmental scales have been developed for
use internationally as well as locally. One SA developed checklistis The WITS
Developmental Profile (Stewart-Lord, 1980; 1998), a non-standardised screening for
developmental areas of gross and fine motor co-ordination as well as adaptive
responses of speech, social interaction, play, understanding and IADL of feeding,
dressing, bathing and toileting. A developmental age for the child can be obtained
based on observations and history taking for children aged between one and
seventy two months. Others include the START (1990) a home teaching
programme and another developed by an OT, Carla Grobler’s Developmental
Checklist (2011).

A non-standardised play assessment that has shown promise is the Revised Knox
Preschool Play scale (PPS; Knox, 1997). It uses observation of spontaneous play in
familiar indoor and outdoor environments for children aged six months to six years.
It assesses praxis, space and materials management as well symbolic play and
social participation. A study using this scale, was able to differentiate children with
ASD from matched neuro-typical controls indicating clinical utility (Restall & Magill-
Evans, 1994). The Test of Playfulness (ToP) (Bundy, 1997) may be useful in
evaluating ideation in children with ASD (Baranek et al., 2005).

Functional Emotional Assessment Scale (FEAS; Greenspan,DeGangi, Wieder,2001)
is an assessment of parent child interaction. It evaluates the ability of the child to
engage in reciprocal interactions, organise play behaviours, communicate and pay

attention, for ages seven months to four years.

2.3.2 AREAS OF ASSESSMENT

Performance components typically affected in ASD of specific relevance to OT are,
muscle tone and gross motor skills (Page & Boucher, 1998 ), imitation skills or
dyspraxia (Rogers, Cook, & Meryl, 2005), dexterity or fine motor skills (David, et al.,
2009; Milne, et al., 2006), sensory processing (Schaaf & Miller, 2005), social
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interpersonal communication skills (Greene, 2004) and cognitive perceptual skills
(Prior & Ozonoff, 2007). According to the AOTA guidelines, the following areas of
assessment are suggested: play, school occupations, adaptive behaviour and
instrumental activities of daily living (IADL), gross motor skills, fine motor and visual
motor skills, visual perception and sensory processing. As ASD is primarily a
disability of social communication and behaviour, these aspects will also be

specifically noted during an OT assessment (Tomchek & Case-Smith, 2009).

Assessment of the following areas is discussed below: sensory integration, motor

skills, cognition, play and IADL.
2.3.2.1 Assessment of Sensory Integration (Sl)

The presence of atypical sensory processing in children with ASD has been
discussed in detail earlier. Expanding on the work of Ayres, various taxonomies of
S| dysfunction have been proposed. The most relevant for this discussion are
Sensory Modulation Disorder (SMD) and Dyspraxia (Parham & Mailloux, 2010).

Dyspraxia assessment is dealt with under Motor skills.

The initial parent or teacher interview vyields important information about
developmental history, IADL, classroom and playground skills as well as
environments. A questionnaire, within a structured interview with the caregiver is
added for comprehensiveness. A number of caregiver instruments are detailed in
table 2.3 above. Two studies have shown The Sensory Profile (Dunn, 1999) to
discriminate children with ASD from typically developing children (Kientz & Dunn,
1997; Watling, Deitz, & White, 2001) and in another study, it discriminated between

ASD and non-specific developmental delays (Rogers,et al., 2003).

Direct observation may be informal skilled observation within an ecological setting
during functional life tasks for example observing a child during snack or outdoor
play or in the classroom. Observation of a child’s food preferences, ability to stay
seated and focus in class, movement skills and playground equipment choices are
all indicators of sensory processing abilities and a child’s sensory profile. Informal

observations can also take place in the OT room using the S| suspended equipment
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and toys with sensory properties to determine vestibular and tactile processing

respectively.

Standardised assessment of sensory integration can be conducted by using tests
outlined in table 2.2 above. The gold standard in terms of assessing sensory
integration is the SIPT, however it is designed for mild learning disabilities and there
are numerous disadvantages of using this test for ASD. Firstly it does not quantify
sensory modulation, which is a significant aspect in ASD (Baranek, et al., 2005), the
length of administration of the test (two hours with additional time needed for
scoring) makes it inappropriate for children with ASD and for OTs in SNS and
hospital settings. Anecdotal evidence indicates that some SA OTs in the field of
ASD, are frustrated at having to train on the SIPT to be Sl certified. While the
treatment has great value, the SIPT assessment is irrelevant for children with ASD.
All of the standardised tests in table 2.3 above are American, standardised on their
populations and possibly irrelevant for our multilingual multicultural population.

Further, the cost of purchasing these tests is high.
2.3.2.2 Assessment of Motor Skills

OTs assess the following aspects of motor function which may be areas of concern
in ASD: posture, gait and balance, co-ordination and praxis, gross motor skills
(mobility and ball skills), fine motor manipulation and lateralisation skills, oral and
ocular motor skills. While motor deficits may appear in a subtype of children with
ASD, even in those with relatively good gross motor skills, praxis difficulties are
often still evident (Baranek, Parham & Bodfish, 2005). Studies have shown that
children with ASD had significantly more difficulty on gross and fine motor tasks on
the Test of Motor Impairment (Stott, Moyes, & Henderson,1972) and comparatively
poorer co-ordination on the Bruininks-Oseretsky Test of Motor Performance
(Bruininks, 1978) as well as poor performance on all the praxis tests on the Sensory
Integration and Praxis Test (Ayres, 1989) (Baranek, Parham & Bodfish, 2005).

Two studies indicate the importance of praxis, as it featured strongly in OT
assessment (Case-Smith & Miller, 1999; Watling, et al., 1999). In one study, eighty
nine percent of two hundred and ninety two OTs surveyed, provided intervention for

motor planning difficulties (Case-Smith & Miller, 1999). The standardised tests of
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motor skills designed by OTs, often have praxis components, but even on other
tests, motor imitation abilities can be inferred. Oral motor praxis may be overlooked
by OTs, but should form part of a comprehensive evaluation, as it is common to
most children with ASD and implicated in feeding difficulties (Baranek, Parham &
Bodfish, 2005). Both the SIPT and MAP have subtests for oral motor praxis.

2.3.2.3 Assessment of Visual Perception

American OTs surveyed agreed that visual perception was less of a problem
compared to other components assessed in children with ASD (Case-Smith &
Miller, 1999). Standardised tests typically used with other conditions such as ADHD,
test components of visual perception that are foundation skills for academic tasks of
reading, writing and mathematics. Tests may include visuo-motor skills by testing
drawing abilities (Beery-Buktenica Developmental Test of Visual Motor Integration,
Beery-Buktenica Developmental Test of Motor Co-ordination, fourth edition, Beery &
Buktenica, 1997, Developmental Test of Visual Perception second edition, (DTVP-
2; Hammill, Voress, Pearson,1993) or they may test visuo-spatial abilities without
motor elements (Beery-Buktenica Developmental Test of Visual Perception, Beery
& Buktenica, 1997 and Test of Visual-Perceptual Skills (non-motor) Revised,
(TVPS; Gardner, 1996).

2.3.2.4 Assessment of Play

Play was found to be a significant area of difficulty in a USA survey of OTs (Watling,
et al., 1999).Play in children with ASD is primarily impacted by difficulties in visual
perception, sensory processing, imitation, ideation, praxis and language. The
assessment of play skills is often informal, identifying skills, developmental levels
and aspects such as praxis, ideation and imagination. Informal play scales have

been discussed under formal non-standardised assessments.
2.3.2.5 Assessment of Instrumental Activities of Daily Living (IADL)

Research has shown a clear link between atypical sensory processing and motor
difficulties on preschool children‘s independence in IADL, relating to self care issues

(Jasmin, et al., 2009). This study found strong correlations between sensory motor
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skills and functional skills concluding that delayed independence in IADL skills of

children with ASD places a burden of care on parents.

IADL skills include dressing, feeding, toileting and hygiene, grooming and sleep.
IADL skills may be affected by a range of underlying difficulties associated with
ASD, such as motor coordination and dyspraxia, sensory sensitivity, behaviour
issues related to routines as well as communication deficits (LaVesser & Hilton,
2010). Parents have reported difficulties around nail trimming, hair and face
washing and hair brushing (Tomchek & Dunn, 2007) due to sensory oversensitivity
for touch, which may lead to avoidance of these tasks. Auditory oversensitivity often
interferes with toileting, as the sound of flushing may be uncomfortably loud to the
child.

Feeding issues in ASD are particularly influenced by sensory issues, which lead to
restricted diets (Schreck, Williams, & Smith, 2004). Eating is particularly impacted
by sensory over sensitivities to taste, smell, loud sounds of crunching as well as
textures (Schwarz, 2003). Other issues are utensil use or independent feeding
related to fine motor co-ordination, as well as chewing difficulties due to oral motor
control (LaVesser & Hilton, 2010). Motor planning difficulties also account for
difficulty with the fine motor aspects of many IADL tasks such as doing buttons and

zips, opening lunch containers or using a fork (LaVesser & Hilton, 2010).

Assessment of IADL occurs through naturalistic observation in the actual setting
where the task occurs or structured observation in another environment. Activity
analysis of the task, assessment of the child’s abilities and an environmental
assessment are aspects to consider during evaluation (LaVesser & Hilton, 2010).
While there are international OT measures such as the School Function
Assessment (SFA; Coster, Deeney, Haltiwanger & Haley 1998), it is culturally
inappropriate for the SA context. Locally, unstructured parent interviews are the

most likely avenue to pursue IADL independence enquiry.
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2.3.3 OT INTERVENTION

2.3.3.1 Theoretical Approaches used in OT

An overview of common approaches to intervention of specific relevance to OT and
ASD will be discussed under the main categories of developmental skill acquisition,
sensory integration, play based, relationship based and behavioural interventions
(Case-Smith & Arbesman, 2008). Other models of relevance typically used in

conjunction with the primary model are also discussed.
2.3.3.1.1 Developmental Skill Acquisition Approach

A developmental approach focuses on the attainment of skills in the sequence
observed in typically developing children and is used across professional disciplines
in paediatric practice. It acknowledges the role of environmental influences (nurture)
as well as the biological maturation process (nature) upon development. While this
model traditionally uses a hierarchical approach to skill attainment, current
emphasis tends to be more holistic with a focus on the person and development in

relation to life roles and the environment (Law, Missiuna, Pollock, & Stewart, 2001).

While traditional OT assessment tools are still age or stage specific, developmental
theory is still useful for promoting development from one skill level to the next. As
OTs, Kramer and Hinojosa argue, that our perspective is broader than just skill
development but focuses on how skill translates into functional performance
(Kramer & Hinojosa, 2010a). OTs using a functional developmental frame of
reference draw on a number of legitimate perspectives for promoting skills
according to the neuro-typical sequence of development (Kramer & Hinojosa,
2010a). Children whether diagnosed with ASD or not, are very likely to be referred
to OT during childhood for delays in attaining motor and cognitive developmental
milestones. Assessment establishes a baseline of skills from which further
development is facilitated in all areas, in order to reach the next developmental
stage. An understanding of neuro-typical child development guides goal setting for

each stage of growth.

Proceeding in a sequential manner, therapy aims to close the gap between

chronological age and requisite skills. The OT uses reinforcement, practice and
37



modelling of skills to scaffold the child’s performance in a natural learning
environment (Case-Smith, 2010). An understanding of the delayed as well as
atypical nature of development in ASD is essential in designing assessment and
intervention for ASD within this framework. A thorough knowledge of ASD is useful

in differentiating between developmental and cognitive delays in children.

Numerous norm and criterion based developmental scales have been developed for
use internationally as well as locally. The WITS Developmental Profile (Stewart-
Lord, 1980; 1998), is a locally developed non-standardised screening. A
developmental age for the child can be obtained based on observations and history
taking for children aged between one and seventy two months. Others include the
START (1990) a home teaching programme and another developed by an OT,
Carla Grobler's Developmental Checklist (2011).

2.3.3.1.2 Neuro-Developmental Therapy (NDT)

NDT theory is based on motor control rooted in the neurological sciences. It's a
‘hands on” approach relying on physical handling of the client to prepare the
muscles, facilitate movement and inhibit abnormal movements and reflexes. It is
primarily concerned with muscle tone, postural control and motor function. It relies
on therapeutic handling by the therapist during active functional tasks. NDT

facilitates typical movement to replace atypical patterns (Barthel, 2010).

It aligns with Sl theory in recognising the role and influence of sensory information
on motor responses. NDT is also similar to Sl in that it relies on the active
participation of the child in a functional activity, which is often play-based for
motivation. It also relies on the skills of the therapist in responding to the child’s
needs and creating the right environment for participation (Barthel, 2010). NDT
courses train therapists under the supervision of an experienced tutor. NDT and Sl

are often practiced together in paediatrics.
2.3.3.1.3 Sensory Integration Intervention (SI)

Ayres identified problems with registration and orientation to sensory information in
children with ASD (Ayres & Tickle, 1980). Referral to OT commonly occurs for

sensory processing difficulties, as some OTs are trained specialists in sensory
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integration therapy (SIT). SIT is the most common model of intervention used by
OTs for children with ASD in the USA (Case-Smith & Miller, 1999; V. A. Green, et
al., 2006; Watling, et al., 1999). Ninety five percent of two hundred and ninety two
OTs surveyed provided Sl therapy often to always (Case-Smith & Miller, 1999).
Occupational therapy with its sensory integrative framework of practice is uniquely
equipped to provide intervention for the sensory processing and dyspraxia

difficulties experienced by many children with ASD.

Sensory integration therapy described, is “to provide and control sensory input
especially the input from the vestibular system, muscles, joints and skin in such a
way that the child spontaneously forms the adaptive responses that integrate those
sensations” (Ayres, 1979, p. 140). This neural process of successful integration
allows one to act on the environment in a planned purposeful way (Fischer, Murray,
& Bundy, 1991).

SIT thus challenges the child via a series of successively more complex adaptive
responses during active play, to enhance brain organisation. An organised brain is
an efficient sensory processor, allowing for improved function. This ability to change
brain function is based on the principle of neural plasticity, a well-established
concept in neuroscience literature. Child directed activity is crucial to tapping into

intrinsic motivation, affect, cognition and praxis (Anzalone & Williamson, 2000).

SIT as was originally practiced by Ayres, is direct intervention through individual
sessions between OT and child. SIT is conducted within gym type rooms with
specialised equipment such as suspended swings, climbing blocks, ramps and
scooter boards. The rich sensory environment is an invitation to play, providing
opportunities for tactile, vestibular and proprioceptive input in particular. Intervention
is intensive, occurring between one and two times a week for forty five minutes to

an hour for between six months and two years (Parham & Mailloux, 2010).

2.3.3.1.3.1 Principles of Ayres SIT

* ltis child driven (follow the child’s inner drive or lead in play)

* Encourages active engagement (child initiates activities, not a passive
recipient)
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* Provides a just right challenge (the activity must provide sufficient challenge

to elicit an adaptive response, while still providing a measure of success)

* Facilitates an Adaptive response (the challenge of the play activity results in
a response that increases the repertoire of skills and strategies to cope with

challenges)

In an attempt to develop a fidelity instrument for SIT, researchers have expanded
on the above principles, by listed ten core elements of the sensory integration
intervention process (Parham et. al, 2007). These include and expand on the above
principles in addition to other elements, such as ensuring physical safety,
supporting optimum arousal, guiding self-organization, fostering a therapeutic
alliance, maximizing a child’s success, arranging the room to engage the child and
creating a play context. The child driven and active engagement principles are
worded as “collaborate on activity choice”. An important inclusion is the element of
providing a rich varied sensory environment, which includes tactile, vestibular and

proprioceptive experiences.
2.3.3.1.3.2 SIT for ASD

SIT for children with ASD poses specific challenges for each of the above four
principles (Mailloux & Roley, 2010). Inner drive is often a challenge as their choice
of activity or equipment may be counter therapeutic or result in negative behaviour
such as repetitive stimulatory actions. Following the child’s lead can result in
disorganised behaviour due to an open environment with multiple equipment
choices. Difficulty with sensory modulation may result in rapid changes in arousal
levels, requiring skilled monitoring of subtle signs in the child to adjust input for
success. Dysfunction in sensory motor and cognitive areas make independent
adaptive responses difficult. Due to the daily variability in a child’s regulation and

mood, the just right challenge is difficult to anticipate.

For children with ASD, a typical SIT sequence is joint attention, sensory registration,
arousal and modulation, perception and discrimmination, motor skills and praxis
(Mailloux & Roley, 2010). Proprioceptive input and deep pressure are important in
sensory diets, especially as preparation for tactile experiences they find unpleasant

(Mailloux, 2001). Due to particular difficulty with praxis, the use of visual or written
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clues such as a picture sequence or written instructions may guide task initiation

and completion.

Dyspraxia is a significant component of therapy in children with ASD (Case-Smith &
Miller, 1999; Watling, et al., 1999). The concept of praxis within S| theory and
practice is unique in that it delineates the various processes from ideation to motor
planning to sequencing and execution of actions. It further postulates that praxis
has a sensory basis for the disorder. Ayres linking of motor performance and
sensory function has been validated by researchers in other fields (Dewey, 2002).
Praxis in SIT is encouraged through facilitating abilities in sensory processing,
initiation and sequencing, timing, bilateral co-ordination and imitation (Mailloux,
2001).

SIT relies on the skill of the OT in careful monitoring of the session moment by
moment, and creating a balance between structure and freedom in play so as to
achieve goals. Due to this nature of SIT, fidelity has proved difficult to achieve
(Parham et al., 2007). To address this weakness, The Sensory Integration Fidelity
Measure has been developed together with a manualised treatment protocol
specifically for research purposes (Parham et al., 2011). Best practice SIT has
expanded Ayres work, in areas of high intensity dosage recommendations, a focus
on family generated functional goals with the emphasis on improving family life
together with parent education and coaching (Miller, 2012a). This entails indirect SI
intervention in the form of “sensory diets” and environmental modifications. Group

SIT is another area of relatively new practice in Sl.

2.3.3.1.3.3 Group SIT

Group Sl intervention has been explored primarily due to funding and staffing
challenges. Group treatment is unable to achieve the same results as individual
therapy. An innovative use of group based Sl intervention, has been the
development of the Alert programme (Williams & Schellenberger, 1994) which helps
children monitor their arousal levels and use sensorimotor activities to change their
levels of alertness for function (Williams & Schellenberger, 1994). Another group
application of Sl of relevance to ASD is geared towards improving social skills
(Piantinada & Baltazar, 2006).
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2.3.3.1.3.4 Sl in Consultation

In a consultation model, (indirect intervention) Sl is most useful in modification of
activities, routines and environments as well as teaching compensatory strategies
(Parham & Mailloux, 2010). An essential part of an Sl therapy programme involves
education or demystification of Sl concepts and processes for the team, especially
parent and teacher. Understanding a child’s unique profile (SOR, SUR, SC) for
each sensory system, allows for designing intervention that utilises their strengths
and compensates for weaknesses. Sl principles will guide strategies across

contexts of home, school and the community.

SI Home / School Strategies

The “sensory diet’, (a term coined by Wilbarger, 1984) is prescribed scheduled daily
sensory activities to assist with modulation and participation in daily routines.
Sensory diets are an important part of school and home carry over within an Sl
programme. It alerts teachers and caregivers to changes in arousal levels and

provides guidelines to regulate levels in order to function.

Sensory input may be calming or alerting, depending on the needs of the child.
Sensory strategies most used are proprioceptive or heavy muscle work activities,
firm pressure touch and movement strategies such as jumping or swinging
(Mailloux, 2001). Weighted vests which provide calming proprioceptive input,
together with a sensory diet, have been widely used in OT (Olson & Moulton, 2004).
A study reviewing seven studies using weighted vests found no evidence of its

effectiveness, though further research is indicated (Stephenson & Carter, 2009).

Sensory Defensiveness is common in children with ASD due to their hypersensitive
systems and may manifest as anxiety, tantrums, avoidance or distractibility. A
technique known as the Wilbarger Therapressure Protocol, (Deep Pressure
Proprioceptive Technique (DPPT), Wilbarger & Wilbarger, 1991) is widely used by
OTs to treat sensory defensiveness. There is controversy about the protocol due to
its passive application of stimuli versus active initiation from the child, which is
considered a foundational tenet of Ayres Sl approach (Kimball, et al., 2007). The

SPD foundation lists the Wilbarger protocol under alternate and complimentary
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therapies (Miller, 2012b). A review recommended its use with caution due to its poor

research evidence base (Weeks, Boshoff, & Stewart, 2012).

Managing the sensory aspects of the environment as well as tasks within the home
and school are also crucial to maintaining a well modulated state (Anzalone &
Williamson, 2000; Dunn, 2007). Environmental adaptations are designed to reduce
sensitivities or increase arousal levels and may include changes to lighting, textures
of floor or seat coverings, reducing noise levels and managing smells. Sitting on a
ball or air cushion in class and regular movement breaks in between activities, are

examples of appropriate strategies to meet a vestibular need for movement.
2.3.3.1.3.5 Value of SIT

SIT has gained widespread acceptance worldwide, as a valuable intervention
approach (Schaaf & Miller, 2005a). It is widely advocated within the profession as
well as by professional team members such as parents and teachers, who have
used principles of this approach successfully in their classrooms and homes
(Emmons & McKendry Anderson, 2005). Temple Grandin in her autobiographical
account of living with ASD, has spoken extensively about her sensory issues further
providing validation for the S| framework. She writes about the value of deep
pressure and proprioceptive input as a calming, organising strategy via the use of
her “hug machine” (Grandin, 1996). Despite criticism from within and outside of the

profession regarding evidence of efficacy, Sl is widely practiced internationally.
2.3.3.1.3.6 Scientific Credibility

Despite the benefits of SIT, it is still categorised as “unestablished” therapy by some
within the scientific community, due to the lack of sufficient scientific evidence
regarding its theoretical basis and efficacy (The National Autism Center, 2009;
American Academy of Pediatrics, 2010). A recent policy statement by the American
Paediatric Association cautions clinicians to advise families about the lack of
scientific evidence supporting Sl as a form of treatment, without going as far as to
discredit it as an approach (Zimmer & Desch, 2012). The National Autism
Standards Project considered S| as “unestablished” due to methodological

weakness of studies, but not “ineffective” (Whitney & Miller-Kuhaneck, 2012).
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OTs have argued that the profession is relatively new, without a long tradition of
research, yet there are more than eighty studies researching the effectiveness of Sl
intervention (Schaaf & L. Miller, 2005b).There has also been criticism from within
the profession, against favouring of Sl interventions to the exclusion of other
evidence based approaches (Rodger, Ashburner, Cartmill, & Bourke-Taylor, 2010).
There are positive developments in Sl research, towards proving efficacy with
scientific rigour (May-Benson & Koomar, 2010). A SA study showed benefits of OT-
Sl for children with ASD in a number of areas such as readiness for toilet training
due to improved interoceptive tactile awareness, improvement in sleep wake cycles

and in emotional regulation (Wallace, 2009).

The Sl framework due to its unique focus on sensory processing is undeniably a
valuable component of OT intervention for the child with ASD (Adamson, et al.,
2006). Occupational therapy is uniquely positioned to provide intervention
addressing this potentially overwhelming and functionally limiting aspect of ASD.
The value of Sl needs to be balanced against the tendency for some OTs to view SlI
OT as “the” intervention, to the exclusion of other valuable evidence based

approaches (Rodger, et al., 2010).

2.3.3.1.4 Ecological Model

The person-environment-occupation model (PEO) is an ecological model of OT
based on the systems theory (Law, et al., 1996). This ecological approach has
significant relevance in ASD intervention, as learning in natural contexts is an
important intervention principle. This model observes the interaction between the
variables of the child, the environment and the expectations of the environment on
the functional performance of the child (Clark, Miller-Kuhaneck, & Watling, 2004).

For children with ASD, the value of environmental modifications, especially learning
environments, have a crucial role to play in successful outcomes. The TEACCH
model uses environmental modification in their system of providing visual supports
such as a visual schedule in classrooms (Case-Smith, 2010). Other models such as
Sl, behaviour modification and biomechanical approaches may also guide

environmental modification.
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2.3.3.1.5 Play as Occupation

Another uniquely occupational therapy focus, is to intervene in the primary
occupation of childhood, which is play. Play is significantly affected in children with
ASD, as play lacks imagination and tends to be stereotypical, solitary, repetitive and
restricted in pattern and interests. Sensori-motor and functional play may be
present, but symbolic play is often restricted, if present (Case-Smith, 2004). Three
OT frames of reference use play as a modality of intervention. These are the
developmental, functional and sensory integration frameworks (Knox, 2005). Yet,
within the OT profession’s occupation frame of reference, play should also be seen
as an outcome or goal in itself. Play skills are the basis for social interaction, further
emphasising their importance in ASD. Thus OT play intervention may focus on
improving performance components, play skills and socialisation as well as play per

se, thus facilitating playfulness (Morrison & Metzger, 2001).
2.3.3.1.6 Relationship Based Approach: DIRFloortime

Another play-based approach is that of Greenspan’s DIRFloorTime model (1992),
The Developmental Individual Difference Relationship based model (DIR), targetting
social and emotional growth. Affect, intent and relationships are emphasized within
a developmental approach whilst accounting for individual differences in motor,
sensory, language and cognitive function. A DIR programme includes intensive OT
and speech language therapy in addition to two to five hours of daily interactive

"DIRFloortime” play with caregivers and therapists (Prizant, et al., 2000).

This model resonates with OTs due to Greenspan’s acknowledgment of the role
sensory processing plays in the developmental trajectory of children with ASD, as
well as the child directed play based format. He advocates for understanding the
child’s sensory processing profile and working to their strengths in designing social

interaction based intervention (Greenspan & Wieder, 2006).

OTs have trained in this approach, incorporating Floor Time within their practice, to
facilitate emotional and cognitive growth as well as meet OT specific aims. Eighty
seven percent of OTs surveyed in America fourteen years ago used the
DIRFloortime approach (Case-Smith & Miller, 1999) with a probable likelihood of
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this figure having increased over the years. In SA the popularity of this approach is
growing, with OTs currently in training with two programmes on offer. One is an
online training programme with the Profectum Foundation (profectum.org) and the
other is through courses run in SA, by an American based certified instructor

(atotalapproach.com).

2.3.3.1.7 Visual Perceptual Approach

OTs address visual perceptual skills that impact on function, typically academic
skills for young children. Visual perceptual skills are integral to academic tasks of
reading, writing and math. OTs use perceptual training programmes based on
learning theories to remediate deficits (Schneck, 2010). School based OTs tend to

have a sensory-motor-perceptual focus .
2.3.3.1.8 Model of Creative Ability (MoCA)

This model was conceptualised in the 60’s by a South African OT, Vona du Toit, to
facilitate growth in the creation of self. It is a developmental model that examines
the relationship between motivation and action, whilst providing strategies to elicit
motivation (du Toit, 2004).

MoCA provides a means of assessing a client’s creative ability level and providing
the stimuli and environment to facilitate growth to the next level. She identified
criteria for determining a client’'s performance level together with comprehensive
guidelines for intervention at each of the nine levels of the model. Each motivation
level corresponds to types of action or performance expected. For example the
lowest level of tone corresponds with pre-destructive action, whilst the next level of
self-differentiation is destructive and incidentally constructive action. The highest

level is that of competitive contribution that is society centred.

Paediatric OTs apply the model to categorise a child’s level and plan appropriate
play based activities for that level. It provides guiding principles on activity selection,
presentation of the activity as well as handling and grading of tasks. Therapists
often struggle with motivation in children with ASD (Mailloux & Roley, 2010), and
MoCA'’s guidelines for eliciting participation in activity may prove useful in sparking

interest and motivation. Earlier stages of MoCA are therapist directed, with
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transition to client directed stages as the quality of motivation changes through
progression to higher levels. In this regard, it straddles behavioural and SI
intervention in respect of both child and therapist directed phases. Categorisation of
social awareness of norms, others and the environment according to MoCA'’s levels
may be especially applicable to social interaction and engagement difficulties

common in ASD.

It is widely taught in undergraduate programmes in SA, has gained international
exposure and is being used in the UK and Japan (Sherwood, 2013). MoCA started
as an approach rooted in psychiatry and work readiness programmes, but has

evolved in application to diverse populations including paediatrics.
2.3.3.1.9.Behavioural Approach

Principles of the behavioural approach are utilised by OTs in establishing a positive,
supportive environment for therapy, as well as managing behaviour (Bregman, et
al., 2005). OTs seek to decrease problem behaviours such as aggression, self-
harm, disruptive behaviour and tantrums through functional analysis of a child’s
behaviour. Strategies commonly implemented include those directed at antecedents
such as removing a stimulus or trigger for problem behaviour, extinction based
strategies such as ignoring bad behaviour to avoid reinforcement and changing the

features of the environment (Case-Smith, 2010).

Positive Behavioural Support (PBS) may include contingency methods of rewards,
positive reinforcement, alternating preferred and non preferred activities and
meeting sensory needs through manipulation of the environment (Watling, Miller-
Kuhaneck, & Audet, 2010). OTs utilise behavioural principles when creating an
environment where difficult behaviours are less likely to occur. These may include
establishing predictability and consistency, creating a calm atmosphere, reinforcing
appropriate behaviours, and using “do” rather than “don’t” statements to direct the
child to the desired behaviour (Watling, et al., 2010).

The Sl approach of modifying the environment ties in with the philosophy of
modifying antecedents. However, within the developmental and Sl approaches,

understanding the underlying causes of behaviour from a neurobiological
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perspective has greater validity. A tantrum may be seen in the light of sensory
issues and not just antecedents and reinforcers. In the Sl approach, a child may be
allowed a jump on the trampoline before a work task as a preparation for work as

opposed to a behaviourist lens viewing it as a reward prior to a task.
2.3.3.1.10 Other Approaches Used In OT

The biomechanical framework is useful for facilitating functional movement and

providing adaptive equipment and devices.

The motor learning framework is useful in addressing motor planning difficulties or
dyspraxia in children with ASD. The motor learning approach stresses the
importance of skill acquisition through doing the task to improve performance. This
approach is congruent with Sl in active participation driving learning which occurs
within the context of cognition and perception (Buitendag & Aronstam, 2010). In

motor learning, contextual factors are prioritised over those of neuro-maturation.
2.3.3.2 Application of frames of reference to practice

The reality outside of theory is that OTs hardly ever use a single frame of reference
to treat a child. Frames of reference are limited by their theoretical bases and as
such do not comprehensively address all of a child’s difficulties (Kramer & Hinojosa,
2010b). Frames of reference are often addressed in sequence according to which is
most relevant for a particular stage. They may provide different perspectives on the
same problem when used in parallel. The integrated use of frames of reference
mean that they are used in combination. Some frames of reference have similar
characteristics such as Sl and NDT, which are easily combined in approach and

technique (Kramer & Hinojosa, 2010b).

Across professional services, there is support for a range of approaches as no
single approach is suitable nor equally effective for every child (Prizant & Rubin,
1999). Whilst no one approach may be indicated, components of various

approaches may be appropriate for an individual.

It is expected that OTs may use a combination of approaches to address the needs

of the child with ASD, which is the recommended route as experts have cautioned
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against exclusive use of any single approach (Howlin, 2005a; Rodger, et al., 2010).
The use of an eclectic intervention approach for ASD, has however been criticised,
from the perspective of research into efficacy of an intervention (Dillenburger,
2011).

2.3.3.3 Eclectic Approach: Intervention for IADL

Intervention for IADL incorporates a range of approaches: developmental,
environmental (sensory and physical adaptations), acquisitional based on teaching
and learning theories, behavioural as well as Sl. Treatment for IADL is a good

example of an integrated eclectic approach.

The acquisitional approach shares aspects with the behavioural approach in using
practice, feedback, repetition and reinforcement of component steps (LaVesser &
Hilton, 2010). It is most useful in teaching dressing and other self-care routines in a
step by step mastery approach. Other strategies that work well, are providing visual
supports such as a picture sequence for dressing, using physical and verbal
prompts during the task, chaining (mastering each step at a time beginning with the
first (forward chaining) or the last (backward chaining) and adapting the task or the
environment (LaVesser & Hilton, 2010). Video modelling of tasks has shown some
success in teaching skills such as toileting when combined with operant

conditioning (Keen, Branigan, & Cuskelly, 2007).

Social stories are commonly used especially for toileting and mealtimes (Bledsoe,
Myles, & Simpson, 2003). Sensory strategies may include a sensory diet of calming
deep pressure and proprioceptive activities prior to a difficult routine such as
brushing teeth (Dunn, 2007). Sleep and toileting difficulties are best addressed
through the behavioural approach, together with S| environmental adaptations and
strategies (LaVesser & Hilton, 2010).

The OT survey studies found that self care was less emphasized in intervention,
with no specific mention of addressing the sensory aspects of ADL (Case-Smith &
Miller, 1999). 2.3.2.4 Conclusion on OT Frameworks for ASDOccupational therapy
intervention for children with ASD draws on a range of approaches from within the

profession, and from allied professions such as psychology and medicine. The OTs

49



choice of approach to assessment and therapy may be determined by a number of
factors such as professional training, personal preference, government policy, work
setting, resources and or the needs of the child and family. Traditional OT, MoCA,
DIRFloortime as well as SIT is rooted in a play based developmental approach,
relying on the initiative of the child and framed within an understanding of typical
development. These are usually primary frames of reference, which are blended
with elements and techniques of behavioural and NDT approaches. The importance

of an eclectic approach is emphasised.
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2.4 INDIRECT INTERVENTION: MODES OF COLLABORATION

2.4.1 FAMILY COLLABORATION

OTs collaborate with families in settings of hospitals, schools and private practices.
The advantage of hospitals and private practice settings is regular direct parent
contact. In schools, due to large learner numbers and logistics of routines, parent

contact may be less regular and often indirect.

2.4.1.1 A Family Centred Approach

“Family-centred service recognizes that each family is unique; that the family is the
constant in the child’s life; and that they are the experts on the child’s abilities and
needs” (Law, et al., 2003). The shift from a medical model to client and family
centred practice, has gained currency worldwide (Brown, Rodger, Brown, & Roever,
2007; Wallen & Doyle, 1996). Whilst SA policy articulates this shift (Department of
Education, 2001), the practice of professionals in health and education may not
reflect a family centred approach (Struthers, 2005). SA Universities have moved
from medical models to social developmental models (Joubert, 2010). This shift to
family centred services even elsewhere in the developed world, is notoriously
difficult to achieve (Espe-Sherwindt, 2008). In this model, parents are considered to

be the primary team members, with whom final decisions reside.

Professionals need to be prepared to deal with issues beyond the child with ASD,
as stressors result in difficulties such as marital stress, sibling issues and financial
stress amongst others (Domingue, et al., 2000). Framing parenting within an
occupational perspective, allows OTs to understand the family routines, challenges,

cultural differences and parenting styles of families (Hanna & Rodger, 2002).

2.4.1.2 Parent OT relationships

Parent therapist collaboration is a critical element of family centred practice. It is

especially important considering the intense stressors faced by families of children
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with ASD (Werner DeGrace, 2004). Viewing parents as equal partners and as
experts on their children builds a foundation of trust and respect for collaboration.
Sensitivity to family values and traditions is also important for good relat