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Abstract

The incidence of sensory processing difficulties (SPDs) was investigated for pupils
(aged 4-10 years old) with behavioural, emotional or social difficulties (BESD).
Teachers provided a measure of BESD using The Strengths and Difficulties
Questionnaire. Parents completed The Short Sensory Profile (SSP) and teachers
completed The Sensory Profile, School Companion (SC). Data were analysed for
144 children. When total scores were calculated for the sensory measures, parents
and teachers rated that 55% and 44% of the sample respectively, had sensory
processing difficulties. Both parents and teachers demonstrated concerns about
difficulties with overactivity, poor listening and concentration skills. Associations
were found between SPDs and some background factors including anxiety and poor
peer relations. When individual cases were examined, it was found that children
were often rated as having difficulties at school but not at home or visa versa. The
implications of this finding are discussed in relation to previous studies that have
purely relied on the Short Sensory Profile, a brief parental measure of SPDs. It was
cautiously concluded that the data suggest that within the BESD sample it was
possible to identify a subgroup of children who may also have difficulties with
sensory processing. It is suggested that it may be helpful for there to be an
increased awareness of possible sensory difficulties for some BESD children among

educational psychologists.
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Chapter 1

Introduction

An interest in sensory processing difficulties was initiated by a number of
observations made while working with children with behavioural difficulties at
school. Teachers commented that they were confounded by the behaviour of certain
children, for example when a generally anxious and withdrawn child lashed out with
no warning in the lunch queue. Similarly a generally co-operative boy was observed
to employ extreme tactics to ensure that he did not have to join the rest of the
school in the hall for assembly or lunch. During assessment he begged to be able to
use a biro rather than a pencil due to the scratching noise that the pencil made on
the paper and also asked for the batteries of the clock to be removed so that the
‘terrible ticking’ would stop. It was observed that another pupil was repeatedly
reprimanded by his mother and teacher for ruining his uniform and school
equipment. His teacher stated ‘It is disgusting the way he chews everything. Why
does he behave like a toddler when he is 8 years old? | simply don’t understand it'.
It was this last comment that confirmed the realisation that there was a need to
investigate the sensory needs of children with behavioural, emotional or social
difficulties (BESD), which in turn might lead to a better understanding of their

behaviour.

Children with BESD can cause considerable concern and, at times, frustration to
teachers as their needs may require substantial adult intervention and flexible
approaches in order to successfully support them within school (Beaman, Wheldall
& Kemp, 2007). For many BESD pupils support may be sought from an educational
psychologist (EP). Hence a clear understanding of the needs of BESD children is

directly relevant to the role of the educational psychologist.

A literature search into sensory processing difficulties demonstrated that sensory
processing theory provides a convincing theory of the behaviours listed above. It is
proposed that some children have difficulties regulating their levels of arousal and
may be either over-sensitive or under-sensitive to sensory stimuli (Dunn, 1999).
Hence an oversensitive child would be likely to find the world very intense and might

consider everyday sensory inputs, such as the noise in the school hall, intolerable
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(Williams, & Shellenberger, 2008), whereas other children need a high level of
sensory input in order to be able to concentrate. They may become accustomed to
gaining the necessary input through habits such as chewing, rocking or fiddling
(Murray-Slutksy & Paris, 2005). This theory appears to be very relevant to certain
children with BESD, but there is no evidence relating to how many children with

BESD may experience sensory processing difficulties.

1.1 Sensory Processing in Typical Children

Before investigating sensory processing difficulties (SPDs) it is necessary to
summarise the theory of typical sensory processing. The term ‘sensory processing’
refers to the body’s ability to register a sensory input and interpret the information so
that an appropriate response is made (Mangeot et al. 2001). For example when a
child sees his mother, light enters his eyes. The child’s brain interprets the visual
information and recognises his mother smiling at him. The child responds

appropriately by smiling back.

It is proposed that humans have seven different senses (Miller, Anzalone, Lane,
Cermak & Osten, 2007) as described below. The following descriptions of the seven
senses are summarised from Dunn (1999); Dunn (2006); Kranowitz (1998); Murray-
Slutsky & Paris (2005); Williams & Shellenberger (2008); and Children’s
Development Team (2006).

a) Sight/ Visual Processing: The eyes detect light which the brain interprets
to enable understanding of what is seen in the world around. Visual
information is mentally organised so that humans are able to identify
differences and similarities and remember visual pictures and patterns
through visual memory. It is suggested that a small percentage of children
are overly distracted by visual input and find it hard to concentrate in
cluttered or brightly decorated rooms (Children’s Development Team,
2006).

b) Hearing / Auditory Processing: Human ears register noise all the time.
Good auditory skills greatly aid the ability to develop speech, follow verbal
instructions and the development of phonic skills during literacy acquisition
(Murray-Slutsky & Paris, 2005). Heller (2003) comments that the current

world is much noisier than it used to be when our ears were designed
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g) Proprioception (Kinaesthesia): This is the information that the body
receives from muscles and joints during movement. It enables the brain to
know the location of the person’s arms and legs without looking and to
have a good awareness of where the body is in relation to objects in the
environment. Proprioceptive input is thought to be calming; hence exercise
can be a good way to calm down (Henry et al., 2010). Some children do not
receive enough feedback from proprioceptive input and so appear clumsy

due to poor awareness of where their body is in relation to other objects.

Some theorists also discuss an eighth sense called interoception which is
associated with sensations of the internal organs. ‘It regulates functions such as
heart rate, hunger, thirst, digestion, body temperature, sleep, mood, and state of
arousal’ (Kranowitz, 1998, p 41).

The body receives information from these seven or eight possible sources. In order
to function effectively it is necessary to integrate information from all the senses so
that a coherent understanding of the world and how our body moves within the
world is achieved (Miller et al., 2007). This process was termed sensory integration
by Dr Jean Ayres (1963). For example, when riding a bicycle the brain registers
information about balance from the vestibular system, while receiving proprioception
from muscles and joints as the legs operate the pedals and the arms steer. At the
same time the tactile system will be aware of the feel of the person’s clothes, the
bike seat and the texture of the handle bars etc. The ears are listening for traffic and
the eyes scanning the road for dangers, which enable the cyclist to pick the best
route to avoid potholes. All these pieces of information are effectively integrated in

the brain to enable the cyclist to safely negotiate a route in a co-ordinated fashion.

A baby’s genes provide the blueprint for development, however typically developing
children also learn through experience (Sheridan, Sharam, & Cockerill, 2007).
Babies are born with an inborn desire to communicate with others and explore their
surroundings (Kinnealey & Miller, 1993). Babies will attend to their environment and
develop an awareness of a range of sensations including the feel of their clothes,
being rocked and cuddled as well as experiencing noise and light etc. The vestibular
system is stimulated when babies are picked up and rocked (Ottenbacher, 1983).
Most children find firm pressure calming, such as when cuddled by a parent (Dunn,
1999). Oral stimulation also tends to be calming, as is seen when a baby suckles or

uses a dummy. Young children rely heavily on their sense of touch to learn about
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the world. Hence babies will grasp objects, look at them and put objects in their
mouth which is extremely sensitive to touch (Murray-Slutsky & Paris, 2005). The
brain then assimilates the information provided by the different senses to form a
picture of the object, based on how it looks, the texture, weight, taste etc.

Toddlers like to actively interact with the world. Play is the child’s work. In order to
develop a wide range of skills it is proposed that small children need to be cuddled
and rocked (Ottenbacher, 1983). They also need to crawl, climb, run, experiment,
fiddle, chew, grab, squash, watch, listen, smell etc. because brain development
benefits from a range of varied experiences (Diamond, Krech & Rosenzweig, 1964).
Even school age children may still rely heavily on their sense of touch when learning
new skills (Murray-Slutsky & Paris, 2005). It is suggested that experiencing the wide
range of sensations on offer in the world is not only typical for young children, but

actually an essential aspect of development.

1.2 Sensory Processing Difficulties (SPDs)

It is proposed that some children do not process sensory information in a typical
way (Dunn, 1999). Such children may present a wide range of troubling behaviours
depending on the nature of their sensory processing difficulties (SPDs). Dunn (1999
& 2006) proposed that children who have sensory processing difficulties tend to fall
into two camps, those that over-respond to sensations and those that under-
respond. Children with a high threshold for noticing sensations often experience
poor registration, meaning that many sensations go unnoticed, and indeed these
children may bump into furniture and engage in very rough play and yet hardly
seem to register discomfort. Certain children in this group actively seek sensation to
remain alert because they are not receiving enough information from their senses.
Sensation seekers may be observed to endlessly fiddle, chew or fidget etc. Dunn
goes on to explain that conversely, other children have a very low threshold for
sensations and so may be very sensitive to sensory input. These children may find
loud noises distressing or be particularly fussy about scratchy clothes or strong
flavoured food for example. Some children in this group go to considerable lengths
to avoid sensations which they find intolerable. Hence they may refuse to take part
in certain activities or lash out in order to escape from a situation that they feel is
unbearable. Williams & Shellenberger (2008) demonstrate how such behaviour may

be misunderstood in the following scenario.
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‘If a child is standing in line at school and is touched from behind, however, it
is not appropriate to react by hitting, running away or crying hysterically.
What happens at this point? The teacher approaches and says, “You know
the rules! Why did you hit another student?” the child is not able to say, “I do
know the rules, but my brain perceived personal danger in response to this
sensory input and decided, in error, to send messages to my autonomic
nervous system to prepare my body to go into flight, fright or fight for
protection”’ (2008, p 1.10).

Understandably inappropriate behaviour may be very problematic at school. To
complicate the situation further, it is suggested that children with sensory
modulation difficulties (SMDs), (a subcategory of sensory processing difficulties),
have difficulties regulating their levels of arousal and so may fluctuate from one
extreme to another (Murray-Slutsky & Paris, 2005). This means that at one time
they may actively seek sensations but on another occasion they may become
overloaded and start avoiding sensations. As a result, understanding sensory
processing difficulties requires considerable specialist knowledge and experience
because children may display similar behaviours but for very different reasons. For
example, a restless fidgety child may be assumed to be sensory seeking and hence
need lots of sensory input. However, a very anxious oversensitive child may also
appear fidgety due to anxiety and difficulties concentrating in a noisy and busy

environment. Please see section 2.1 for further information on SMDs.

The theory of sensory processing suggests an alternative hypothesis for the cause
of a wide range of behaviours that are commonly seen in schools and may lead
children to be identified as having BESD. Challenging behaviour may interfere with
the learning of both the child with difficulties and of the other children in the class.
So investigating the possibility that some troublesome behaviour may have a
sensory cause is relevant to the role of the educational psychologist in supporting
children to effectively learn at school. However, a review of the literature suggests
that no research has investigated the prevalence of sensory processing difficulties

among children who were rated by the schools as having BESD.

1.3 Outline of the Study

A literature review was undertaken to investigate the development of theories of
sensory processing and also to examine the research evidence relating to the

theory. Research investigating the prevalence of SPDs in children with specific
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diagnoses such as Autism Spectrum Disorders (ASD), Fragile X Syndrome and
Attention Deficit Hyperactive Disorder (ADHD) is discussed. The evidence is
reviewed, as are the two studies which have investigated the prevalence of SPDs in
the general population. The links between SPDs and behaviour difficulties are
considered before providing a general overview of BESD within the UK and how
such difficulties impact on children’s education. It is concluded in the literature
review that no study to date has examined the prevalence of SPDs in children who
are identified by schools as having BESD. Hence this study aims to investigate
whether SPDs are a concern for a substantial proportion of the BESD children in

this sample or only present in a small number of cases.

A total of 39 schools were asked to nominate pupils with BESD. Parents of the
nominated children were asked if they consented to take part in the study. If they
agreed, teachers completed The Strengths and Difficulties Questionnaire to provide
a measure of the child’s BESD. Both parents and teachers completed a sensory
guestionnaire. The percentage of children found to have difficulties on the sensory
guestionnaires was calculated. Considerable numbers of children with BESD in this
study were found to have SPDs. The implications of this finding for children, schools
and educational psychologists are discussed. Finally a number of suggestions for

future research are made.

It should be noted that formal diagnosis of Sensory Processing Disorder usually
requires detailed assessment by an occupational therapist. Therefore, the term
‘sensory processing difficulties’ (SPDs) is cautiously used to report results in this
study. It should be emphasised that sensory difficulties identified by the Sensory
Profile (the sensory measure used in this study) do not constitute a formal
identification of Sensory Processing Disorder. For further discussion of the use of
the terms Sensory Processing Disorder and Sensory Processing Difficulties please

see section 5.1.1.
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Chapter 2

Literature Review

A literature search was undertaken using PsycINFO, ERIC (Educational Resources
Information Centre) and Google Scholar. The following key words and phrases were
used in different combinations: Attention Deficit Hyperactive Disorder, ADHD, ASD,
attention, auditory, Autism, Autistic, behavioural, BESD, children, defensive,
difficulties, disorder, dyslexia, dysfunction, EBD, education, efficacy, emotional,
integration, integrative, over-responsive, physical activity, prevalence, processing,

school, sensory, SIT, social, and tactile.

A literature search using the key terms listed above revealed a dearth of research
into SPDs in the field of educational psychology. No articles relating to sensory
processing were found in journals dedicated to educational psychology including
‘Educational & Child Psychology’, ‘British Journal of Educational Psychology’,
‘Educational Psychology in Practice’ and ‘Educational Psychologist'.

The only reference to sensory needs found in educational psychology literature is a
volume of Educational & Child Psychology which included seven articles on
‘Children and young people with sensory impairments’. However the editorial of this
volume clearly states that the term ‘sensory impairments’ refers to ‘impairments in
hearing and vision’ (MacKay, 2010 p5). Six of the articles are about hearing
impairment and one article discusses visual impairment. None of the articles reflect
on possible difficulties with the other senses (e.g. touch, vestibular, proprioception,
smell & taste) or possible difficulties children may have in regulating their responses

to sensory input.

Difficulties caused by sensory sensitivities are touched on by Barrett (2006) in
Educational Psychology In Practice, where he comments on an account given by a
pupil with Asperger’'s Syndrome saying ‘When Kenneth, aged 11 described his
classmates’ voices as sounding like “Dynamite going off in my ears” the teachers
and teaching assistants sat up and listened’ (p 95). This clearly describes a boy who
is very sensitive to noise. However the article goes on to discuss the value of
autobiographical accounts in education and does not reflect on issues surrounding

sensory processing.
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Hence the literature relating to sensory processing that is reviewed here comes
largely from the field of occupational therapy with some contributions from clinical
psychology and neuroscience. A summary of the key findings of the literature is

provided below.

2.1 Historical Overview of Sensory Integration Theory

Dr Jean Ayres first coined the term sensory integration dysfunction in 1963 (Ayres,
1963) due to her observations of difficulties some children seem to experience.
Ayres was trained as an occupational therapist, a psychologist and had postdoctoral
training as a neuroscientist (Miller et al., 2007). Ayres defined sensory integration as
the ability to effectively organise the sensory information that we use: ‘It is a
neurological process that enables us to make sense of our world by receiving,
registering, modulating, organizing, and interpreting information that comes to our

brains from our senses’ (Pollock, 2009, p 6).

The theory of sensory integration dysfunction was originally based on work with
children with disabilities (Kinnealey & Miller, 1993). Ayres proposed that some
children experience impairment in their ability to process sensory information which
results in difficulties being seen in a number of areas. For example, children may
experience problems with attention, organisation, regulating their emotions, learning
and participating in positive social interactions (Ayres, 1972). As stated by
Kinnealey & Miller (1993):

‘Ayres’ work provided a unique perspective and constitutes one of the major
theoretical frameworks of occupational therapy. The theory reflects her
background in the neurosciences, psychology, and occupational therapy.
She related neurophysiological processes to functional ability and behaviour
and developed postulates about the relationship between sensory input and
brain development with the goal of changing the child’s neuromotor
efficiency and capacity.’ (p 475)

The theory of sensory integration is based on the following five assumptions:
1. There is plasticity within the central nervous system, hence it is possible to
change the brain through interventions based on sensory integration theory;
The sensory integrative process occurs in a developmental sequence;
3. The brain functions as an integrated whole but is composed of systems that

are hierarchically organized;
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4. Integration of the senses is required to produce adaptive responses and
practice in producing adaptive responses encourages the development of
sensory integration;

5. Children possess an inner drive to develop sensory integration, which is
demonstrated through participation in sensorimotor activities.

(Kinnealey & Miller, 1993).

Ayres developed tools to assess sensory integration in children. Originally the
Southern Californian Sensory Integration Test was used, but this was superseded
by the Sensory Integration and Praxis Test which was developed in 1989 and is still
used today (Kinnealey & Miller, 1993).

Ayres’ original theory has been further developed by a range of scholars particularly
in the field of occupational therapy. The further development of Ayres’ ideas has led
to some divergence in theory and practice around sensory integration. In 2007 there
was a move to trademark the term Ayres’ Sensory Integration®© to distinguish Ayres’
original theory from other sensory approaches (Pollock, 2009). There was also
some confusion between the term sensory integration as used by occupational
therapists and neuroscientists. For the latter, the term sensory integration refers to a
neurophysiological cellular process where signals from two or more senses are
combined in the central nervous system (Davies & Gavin, 2007), rather than a

behavioural response to a sensory input as proposed by Ayres (Miller et al. 2007).
To establish clarity, the term Sensory Processing Disorder was proposed by Miller

et al. (2007) as a new diagnostic label in 2007 which included several sub-

categories as shown in the diagram below.
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Figure 1:

The Sub-categories Included in Sensory Processing Disorder.

Sensory Processing Disorder

Sensory Modulation Sensory-based _ sensory
Disorder Motor Disorder Discrimination
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Miller et al. (2007) stated that a benefit of the proposed structure was that it

identified different diagnostic subtypes. It was noted that:

‘Diagnostic subgroups within sensory integration dysfunction encompass
immense individual differences in detecting, regulating, interpreting and
responding to sensory input. We propose that a diagnosis of SPD [sensory
processing disorder] be made if, and only if, the sensory processing
difficulties impair daily routines or roles’. Miller et al. (2007, p 136).

The new term Sensory Processing Disorder effectively distinguishes the disorder
from both sensory integration theory and interventions such as sensory integration
therapy. The main focus of this study is on sensory modulation difficulties (SMDs)
because the behaviours predominantly associated with being unable to regulate

levels of alertness are likely to be problematic in class. Also, sensory-based motor
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disorders require assessment and remediation of children’s physical abilities which

is outside the area of expertise for most educational psychologists.

While occupational therapists regularly refer to Sensory Processing Disorder as a
diagnostic category, it is not included in the Diagnostic and Statistical Manual of
Mental Disorders (DSM IV). However, it is possible that Sensory Processing
Disorder will be included in the updated version of the Diagnostic and Statistical
Manual of Mental Disorders (DSM V) which is due to be published in May 2013.
Sensory Processing Disorders have been included in three diagnostic classification
references: The Diagnostic Classification of Mental Health and Developmental
Disorders of Infancy and Early Childhood, Revised; The Diagnostic Manual for
Infancy and Early Childhood; and The Psychodynamic Diagnostic Manual (Miller et
al., 2007). Hence, Miller et al., argue that Sensory Processing Disorder is
increasingly gaining recognition outside the field of occupational therapy. However,
Pollock (2009) reports that some professionals question whether Sensory
Processing Disorder should be considered to be an independent diagnosis and they
suggest that difficulties with sensory processing may always be associated with
other issues such as anxiety and diagnoses such as Autistic Spectrum Disorder. It
should be noted that this study seeks to identify what proportion of a BESD sample
experiences sensory difficulties. Establishing whether observed sensory difficulties
might be the consequence of a specific, independent impairment in sensory
processing (as suggested by the term sensory processing disorder) or the product
of other issues such as anxiety is beyond the scope of this research. The literature
search demonstrates that to date the vast majority of research into SPDs has taken
place in America, Canada, Australia and South Africa. SPDs are less well

researched in the UK.

2.2 Evidence of Sensory Processing Difficulties (SPDs)

Since Ayres developed the theory of sensory integration in the 1960s there has
been a wealth of anecdotal evidence about children who have difficulties processing
sensory information. Ayres developed the Sensory Integration and Praxis Test
(Kinnealey & Miller, 1993) which provided occupational therapists with a formal way
of assessing SPDs. Other screening tools have been developed such as the
Sensory Profile developed by Dunn (1999) and more recently the Sensory

Processing Measure which was published in 2007 (Parham & Ecker, 2010). Such
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standardised materials enable detailed sensory information to be collected about
children, which is combined with thorough observations usually by an occupational
therapist before an identification of Sensory Processing Disorder or SPDs is made.
Observations and questionnaires rely on interpreting a child’s behaviour whereas
recently research has taken place to try to establish SPDs through scientifically

measuring responses to stimuli.

2.2.1 Direct Measurement of Sensory Responses.

As shown above SPDs may include a wide range of different subgroups. Sensory
processing theory suggests that children with sensory difficulties may be either
oversensitive or under-sensitive to any of the senses (Dunn, 1999). Ayres observed
children who found certain types of touch unusually uncomfortable or unpleasant so
that they felt the need to escape the situation. She called this difficulty ‘tactile
defensiveness’ (Ayres, 1962). It is thought that the main problem with over-
responsiveness is an inability to ignore irrelevant stimuli combined with an
inappropriately large reaction to those stimuli (Schneider et al., 2008). Parush,
Sohmer, Steinberg & Kaitz (2007) studied children’s responses (by measuring
somatosensory evoked potentials) to small electrical stimuli applied to the skin on
the wrist. Three groups were tested: typically developing children (n=60); children
identified as having ADHD (n= 21); and children with ADHD who had also been
identified (via a parental questionnaire) as having tactile defensiveness (n=46). The
study found that children with tactile defensiveness could be distinguished from the
other two groups as a result of larger responses to the stimuli. The authors state
‘the present data support claims that TD [tactile defensiveness] is a discernible
entity, marked by anomalous physiological responses to somatosensory stimuli’
(Parush et al., 2007, p 557.) Hence this study provides physiological evidence of

parental observations of tactile over-responsiveness.

Mclintosh, Miller, Shyu & Hagerman (1999) found that children with sensory
modulation difficulties showed greater magnitude and frequency of electrodermal
responses. Electrodermal responses are changes in the electrical conductivity of the
skin and occur when a person is startled or feels aggressive or defensive (Mangeot
et al., 2001). Similar results were found by Miller et al. (1999) when comparing
electrodermal response measurements for children with Fragile X Syndrome (see

section 2.6.1) with typical controls. Hence this also provides evidence that children
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with SPDs over-respond and continue to respond to stimuli again and again rather

than being able to filter out irrelevant stimuli.

Davies and Gavin (2007) investigated the brain processes of 25 typically developing
children and 28 children assessed as having SPDs. The authors theorised that
children with SPDs would have different brain activity from typical children.
Electroencephalography (EEG) allows brain activity to be measured by placing
small sensors on the scalp. In addition to measuring EEG, event-related potentials
(ERP) were used to show the brain’s activity in relation to a specific event. Davies
and Gavin (2007) found that children with SPDs were less able to suppress

repeated or irrelevant stimuli than typical children (p=.04). It was noted that:

‘the decreased ability of children with SPD [sensory processing disorder] to
gate out or suppress irrelevant auditory stimuli, as shown in this study, may
explain certain behavioural manifestations such as distraction,
impulsiveness, abnormal activity level, disorganisation, anxiety, and
emotional liability, often observed in children with SPD’ (Davies & Gavin,
2007 p 186).

It was also found that typically developing children showed better abilities to
suppress irrelevant stimuli as they matured, whereas the skills of children with SPDs
did not improve with age. In addition, children with SPDs showed much more
variation in their responses to auditory stimuli, which the authors interpreted as a
demonstration of the disorganised patterns of brain activities that Ayres

hypothesised.

It was concluded that differences in brain activity correctly distinguished typically
developing children from those with SPDs with 86% accuracy. Subsequent studies
found that SPDs were identified by differences in brain activity with 96% accuracy
(Davies, Chang & Gavin, 2010), and with 79% accuracy (Gavin, Dotseth, Roush,
Smith, Spain & Davies, 2011). These data indicate that of the samples of children,
who had been identified by professionals as having SPDs as a result of the way
they behaved, a high percentage could also be identified by measuring the pattern
of their brain activity. This lends weight to the suggestion that SPDs could be
recognised as a distinct diagnosis or at least that sensory difficulties observed by
occupational therapists are also evident through direct measurement. It should be
noted that the studies only measured functioning in the cortex, whereas it is
hypothesised that much processing of sensory information takes place in the sub

cortex. Also, only responses to auditory stimuli were measured, hence data on

26



processing one type of sensory stimuli were provided, rather than measuring brain

patterns of children integrating a range of complex stimuli.

Schaaf et al. (2010) investigated whether children with sensory modulation
difficulties (n=43) could be distinguished from typical children (n=40) by their vagal
tone (a measurement of parasympathetic nervous system activity). Although the
SMDs children tended to have lower baseline vagal tone as predicted, the scores
for the SMDs group as a whole was not significantly different from the typical group.
However, it was found that children with the most severe sensory modulation
dysfunction demonstrated significantly lower parasympathetic baseline activity and
also had the poorest behavioural responses. This result possibly suggests that
either the measure of vagal tone was not sensitive enough to detect SMDs or that
there were no significant physiological effects in mild cases of SMDs. This leads to
the possibility that some of the children, who had been identified with SMDs on the
basis of their behaviour, did not actually have significant sensory difficulties.

Similarly Schoen, Miller, Brett-Green & Nielsen (2009) found differences in
sympathetic nervous system functioning for children with ASD (n=38) and SMDs
(n=31) and compared to typically developing children (n=33). It was found that ASD
children had atypical physiological arousal in that they had significantly lower
baseline arousal whereas children with SMDs had higher reactivity to the sensory
stimuli. The authors concluded that it was possible to differentiate between ‘children
with ASD and children with SMD from typically developing children on both

behavioural and physiological measures’ (Schoen et al., 2009, p 9).

Research into direct measurement of sensory processing deficits is in its infancy.
However, there is some evidence to show that children with SPDs respond
differently to stimuli compared with typical children. Direct measurement of
responses to sensory stimuli in children with an ADHD diagnosis has led to the
hypothesis that two distinct groups of children can be identified; children with ADHD
and SPDs and those with only ADHD (Parush et al., 2007 and Mangeot et al.,
2001). Hence, it is important to consider how many children are affected by sensory

difficulties and if SPDs are associated with other conditions.
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2.3 Factors Associated with SPDs

The causes of SPDs remain unknown but it is possible that it is associated with
various factors. May-Benson, Koomar & Teasdale (2009) collected data on
children’s pre, peri, post-natal and early childhood development using a parent
report questionnaire called ‘The Developmental Sensory History’. The SPDs group
consisted of 1000 participants that had all been diagnosed as having SPDs through
clinical observations of sensory processing, postural control and motor performance
as well as through assessment using the Sensory Integration and Praxis Tests,
Southern California Sensory integration Tests or Miller Assessment for Pre-
Schoolers. Children with known disorders, such as ASD or Fragile X Syndrome
were excluded from the SPD group. Data was also collected for a second group of
467 participants diagnosed with ASD. It was found that no single factor was strongly
associated with SPDs but it was established that children identified as having SPDs
had an average of seven issues in the following categories: problems during the
mother’s pregnancy; complications during delivery; assisted delivery; birth related
injury/iliness; childhood illnesses or injuries; developmental problems; and delay in
reaching developmental miles stones (May-Benson, Koomar & Teasdale, 2009).
Hence, it is clear that there are some associations between children who have been
identified as having SPDs and factors that affect child development during

pregnancy, birth and through the child’s early years.

2.3.1 Prenatal and Birth Difficulties

May-Benson et al. (2009) found high levels of maternal stress during pregnancy in
children with SPDs. Similar findings have been found in work with rhesus monkeys,
where it was found that monkeys who had been exposed to pre-natal stress (n=7)
showed ‘behavioural sensitization’ (Schneider et al. 2008, p 107). It should be
noted that only one type of sensory processing difficulty was measured (tactile
defensiveness) and the effects in this study were reported to be ‘slight’. There is
evidence that prenatal stress is associated with behavioural difficulties in children,
for example O’Connor, Heron & Glover (2002a), Bergman, Sarkar, O’Connor, Modi
& Glover (2007) and O’Connor, Heron, Golding, Beveridge & Glover (2002b).
However, further evidence is needed to further support May-Benson et al.’s (2009)

findings of specific links between SPDs and prenatal stress.
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Another prenatal condition that has been associated with SPDs is the baby’s
exposure to alcohol during pregnancy. Again Schneider et al. (2008) found a
relatively high withdrawal rate to repeated tactile stimulation in monkeys who had
been exposed to prenatal alcohol exposure (n=9). Hyper-responsiveness to mildly
painful stimuli has also been found in rats which have experienced prenatal alcohol
exposure (Rogers, Barron & Littleton, 2004, cited in Schneider et al., 2008).
Whereas in humans prenatal alcohol exposure is associated with difficulties with
cognitive functioning, processing speed, attention, memory, motor skills and
behaviour (Schneider et al., 2008; Franklin, Deitz, Jirikowic & Astley, 2008). High
levels of SPDs have been found in children with a diagnosis of Foetal Alcohol

Syndrome (as is discussed in section 2.4.2.)

May-Benson et al. (2009) have shown that difficulties during delivery are associated
with SPDs, as children with SPDs were more likely to have experienced breech
delivery, cord wrap, assisted delivery and higher birth weight than typical children.
Most notably the incidence of jaundice was 3-4 times higher for children with SPDs
compared to typical children. Premature delivery was not associated with SPDs but

was a common factor for children with ASD (May-Benson et al., 2009).

Ben-Sasson, Carter & Briggs-Gowan (2009) suggest that low socioeconomic status
may be a risk factor for SPDs due to pregnhant women from poor families being
more likely to be exposed to stress, violence and alcohol during their pregnancies.
As discussed in section 2.8.1 low socioeconomic status has been associated with
BESD (Washbrook & Waldfogel, 2011), indicating that environmental factors such
as poverty, as well as possible ‘within child’ difficulties may contribute to observed
issues such as SPDs and BESD.

2.3.2 Institutionalisation

It is theorised that children are pre-programmed to use their senses to explore the
world and hence they learn to integrate their senses through having a wide range of
experiences (Murray-Slutsky & Paris, 2005). Therefore, one would expect to see
SPDs in children who have had limited opportunities to explore and interact with the

world.

Church & Kaltenbach (1997) comment that there are critical developmental stages

during which animals and humans need appropriate levels of sensory stimulation in
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order to achieve optimal development. For example, the first 2-3 years of life are

critical for the development of hearing and language. Church & Kaltenbach noted:

‘A hearing impairment at this age, even in an otherwise normal child is a
form of sensory deprivation that can lead to permanent speech, language
and intellectual deficits; cause distractibility, hyperactivity and developmental
delays; and impair academic performance’ (p 495).

This observation indicates the importance of young children receiving appropriate

sensory stimulation.

Unfortunately, typical levels of stimulation do not always occur, either due to
children having impairments or due to environmental factors. It has been found that
the institutionalisation of children (for example due to living in an orphanage) is
associated with developmental delay and behavioural problems (Lin et al., 2005). In
addition, research has documented a lack of sensory stimulation and opportunities
for social interactions in orphanages (Casler, 1975 and Provence, 1989, cited in Lin
2005). Lin et al. suggest that:

... 'institutionalized children are deprived of opportunities for sensory exploration
and interaction with a variety of environments during early childhood. As a result,
they may not be able to process and utilize sensory information to guide and
regulate their behaviors effectively.’ (2005, p 139)

Cermak & Daunhauer (1997) studied sensory processing of 73 children who had
been adopted from Romanian orphanages compared with 72 typically developing
American children. A parental report called ‘The Developmental and Sensory
Processing Questionnaire’ was used. It was found that the Romanian children
demonstrated significantly more difficulties in sensory processing in five of the six
sensory domains that were assessed. They also showed significantly more
difficulties with levels of activity, feeding, organisation and social emotional
interactions. While this research is pertinent, it should be noted that there are
probable cultural differences between the two groups of children. Also, children who
have been placed in an orphanage and then adopted across the world to America
are likely to have suffered considerable emotional trauma and loss which may also

be detrimental to their development.
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It has been found that children who have experienced early neglect in orphanages
show different levels of hormone production compared to typical children (Fries,
Ziegler, Kurian, Jacoris & Pollack, 2005). Even though the orphaned children in the
study (n=18) had been in adoptive families for an average of three years, children
still showed disruptive development of hormone systems compared to a control
group (n=21). The result is a reduction in the ‘calming effects that typically emerge
between young children and familiar adults who provide care and protection’ (Fries
et al. p 17239). This indicates that difficulties in social development persist long after

children have settled into caring family environments.

2.3.3 Attachment to Caregivers

Attachment theory suggests that children will only explore the world if they feel
secure (Bowlby, 1958). Hence, it is possible that the quality of attachments that
children experienced in early childhood is as important as their sensory
opportunities. It is acknowledged that in an orphanage, children are likely to have
poor opportunities for forming successful attachments as well as deprived sensory
experiences. The importance of attachment was highlighted in a study of play
behaviour in toddlers with autism. Naber et al. (2008) found that the quality of the
interaction between the toddler and the caregiver was closely linked to the child’s
development of play behaviour. It was concluded that ‘Attachment quality explained
play behaviour regardless of the clinical status of the children.” (2008, p 863).
Children with secure attachments showed a higher level of play and spent more
time playing than those with disorganised attachments and hence had more

opportunities to sample a range of sensory experiences.

Bhreathnach (2008) discusses the links between attachment difficulties and
problems modulating responses to sensory input. Children who experience insecure
attachment may become hyper-vigilant and only attend to sensory inputs that the
child feels relate to his/her survival (Perry, 1995). Bhreathnach (2008) states that
parents have a crucial role to play in helping children to regulate their emotions. In
cases where children have not received adequate parenting, they have not been
taught to regulate their arousal levels, which affect both their emotional and sensory
responses. As stated by Bhreathnach, ‘The capacity to regulate arousal states
depends on how sensory information is processed that in turn is primarily influenced
by attachment history’ (2009, p4).
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It is suggested that environmental factors such as socioeconomic status and
childhood trauma greatly affect child development and may impact on how the child
processes sensory information as well as on his/her behavioural, emotional and
social development (Ben-Sasson et al., 2009). Therefore, it is important to consider
the environmental issues and quality of attachment relationships in children’s lives

when trying to support their needs. As stated by Bhreathnach (2008),

‘Children with a significant history of trauma are frequently diagnosed as
having ADHD. There is a tendency to dissociate their symptoms from their
attachment history and ongoing family relationships. Their flight and fear
behaviours are often misunderstood and they may increasingly become

aggressive and oppositional if their emotional issues are not addressed’.
(p4)

Marsh (2011) comments on the benefits of positive touch and states that
psychologists have tended to focus on the senses sight and vision and have ignored
the beneficial impact of touch on children. In fact she proposes that the UK has a
‘non-contact’ culture where adult to child contact in school is restricted due to
concerns about the potential for abuse. Over 50 years ago Bowlby observed that
loving touch was instrumental in the development of secure attachment
relationships (1958). Marsh reports that there are physiological responses to
nurturing touch which stimulates, oxytocin, endorphins, dopamine, serotonin and
melatonin to be produced and have a calming effect. This suggests that positive
touch may be instrumental in helping children develop attachments, regulate their
emotions and levels of alertness, and hence relevant to both BESD children and
those with sensory modulation difficulties. The Importance of touch is also
highlighted by Gallace (2012) who presents evidence from studies that show that

‘Touch can affect our decisions, opinions and behaviour, even when we are
not fully aware of it. It contributes to our well-being and to the maintenance
of our social relationships. It also protects our body at both the physical and

psychological level'. (p899)

Gallace (2012) comments that Western society is moving towards reduced levels of
social touch which is concerning because tactile interactions are important to our

well-being. In addition he observes that despite the fact that touch affects all areas
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of our lives and impact on our behaviour and social relationships the modality has

attracted little interest from researchers compared to vision and hearing.

Parush et al., (2007) also comment on the importance of touch in early life and the
crucial role that appropriate touch plays in development. They state ‘Recent studies
have shown that the tactile experience of nonhumans and humans eatrly in life can
have long-term effects on neural functioning, the capacity to cope with stress, and
emotional development (attachment, emotional regulation, exploration and learning)’
(p 554). This emphasises the fact that both attachment and physical affection are

important factors in promoting optimal development in young children.

2.3.4 The Need for Environmental Complexity

The importance of a varied environment in promoting brain development has been
demonstrated by studies into early rearing of animals. For example Diamond et al.
(1964) found that greater brain growth is achieved by providing young animals with
a variety of toys and hence a varied environment. Stein, Perrault, Stanford, &
Rowland (2009) have studied the development of sensory integration using cats. It
was found that initially neurones in kittens could respond to sensory inputs
individually but were unable to integrate information in order to respond to multi-
sensory inputs. The capacity to process multi-sensory information developed over
time as a result, it is suggested, of experiencing a wide range of sensations. The
authors found that they could alter the development of sensory processing in young
cats by rearing them in the dark which provided evidence that environmental
experience in young animals shapes the neural circuits that underlie sensory
integration. Interestingly, retests at four years old showed that the adult cats no
longer experienced the deficits induced when they were young, which supports
Ayres’ assumption about the plasticity of the brain and suggests that deficits,
induced in otherwise typical infants, may be overcome with appropriate sensory
input as the child develops. However, it does not provide evidence either for or
against the assumption that the brains of children with learning difficulties also have

plasticity.

The effects of early experiences were studied by Van den Dries, Juffer, Van
lizendoorn, Bakermans-Kranenburg (2010) who followed up children who had been
adopted from China. One group of children had been institutionalised (n=50) and

the other group had been in foster care prior to adoption (n=42). Both groups were
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assessed two and six months after adoption. It was found that children who had
been fostered performed significantly better on cognitive and motor skills than
institutionalised children, indicating that institutionalisation is more detrimental to
children’s development (Van den Dries et al., 2010). In general it has been found
that children demonstrate impressive catch up of skills following adoption, but that it
is likely to take two years for them to reach age appropriate skills (Cohen, Lojkasek,
Zadeh, Pugliese & Kiefer, 2008; Van ljzendoorn & Juffer, 2006). Such findings again
provide evidence of the important of environmental influences in children’s
development and of the ability of the brain to recover after periods of early
deprivation, which suggests that children who may have developed sensory issues
as a result of deprivation have a good chance of recovery, if placed in more

favourable environmental conditions.

Lin et al. conclude that: ‘findings suggest that the presence or absence of new
learning experiences influences brain development and that a certain degree of
environmental complexity is important for optimal brain development and functional
behaviours’ (2005, p 140).

2.3.5 Genetic Influences

Although it has been suggested that a range of environmental issues are associated
with SPDs, the identification of specific genetic and or neurological processes that
underlie SPDs have thus far eluded clinicians and scientists (Stein et al, 2009).
Goldsmith, Van Hulle, Arneson, Schreiber & Gernsbacher (2006) concluded that
there is some indication that tactile defensiveness is more heritable than auditory
difficulties during a twin study. It was found that monozygotic twins were more likely
to show similar tactile difficulties than dizygotic twins. However, further research is

needed to establish genetic factors in SPDs.

2.4 Prevalence of SPDs in Children with Specific Diagnoses

Early research into SPDs had a focus on pupils with learning disabilities as it was
noted that sensorimotor development is atypical in many children with learning
disabilities (White, 1979). SPDs have been found to be common in children
diagnosed with developmental disabilities. The prevalence of SPDs within samples

with particular clinical diagnoses is explored below, in order to provide a comparison
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of the prevalence of SPDs found in children with specific diagnoses compared with

the prevalence in non-referred populations.

The Short Sensory Profile is a brief parental questionnaire that was developed from
the Sensory Profile using 38 questions that were found to be particularly reliable
(Dunn, 1999). The SSP has become accepted as a useful tool for research and has
been used in many of the studies discussed below, such as: Mangeot et al. (2001);
Baranek, Chin, Hess, Yankee, Hatton & Hooper (2002); Baranek (2002); Rogers,
Hepburn & Wehner (2003); Tomchek & Dunn (2007); Franklin et al. (2008); and
Gavin et al. (2011). It should be noted that research often reports prevalence of
Sensory Processing Disorder on the basis of results from the SSP. The fact that the
SSP was never designed to provide evidence of a formal diagnosis of Sensory
Processing Disorder but only as a screening tool, should be considered when
deliberating the studies that rely on the SSP as a sole measure of SPDs. In addition
the SSP only briefly reports on parents views. Hence, no evidence is provided on
how the child behaves at school or whether the same pattern of difficulties is

reported by both parents and teachers.

2.4.1 Autistic Spectrum Disorders and Fragile X Syndrome

Autistic Spectrum Disorder (ASD) has become the most prevalent
neurodevelopmental diagnosis in children (Hodgetts & Hodgetts, 2007). Difficulties
with sensory processing have been well documented for pupils on the autistic
spectrum (Tomchek & Dunn, 2007; Baranek, 2002; Ermer & Dunn, 1998; Dawson &
Watling, 2000; and Watling, Deitz & White, 2001). For example, studies of older
children with ASD have reported that 42-88% of the ASD population have unusual
sensory responses (Baranek, 2002). Tomchek & Dunn (2007) studied the
prevalence and pattern of SPDs in 281 children with ASD compared with 221
typically developing peers. It was found that 83.6% of the ASD population had a
‘definite difference’ on the SSP which indicates that their scores were greater than
two standard deviations away from the mean. By comparison only 3.2% of typically
developing pupils scored with a ‘definite difference’ on the SSP (Tomchek & Dunn,
2007). The research also confirmed a pattern of sensory processing for pupils with
ASD, with significant difficulties noted in inattention / distractibility. The three
sections on the SSP where the greatest percentage of ASD children showed
difficulties were ‘Seeks Sensation’ (86% compared to 6% of typical children);

‘Auditory Filtering’ (78% compared to 3% of typical children); and ‘Tactile Sensitivity’
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(61% compared to 9% of typical children). This study, which shows very high levels
of SPDs in children with ASD, is in line with other research studies e.g. Crane,
Goddard & Pring (2009); Kern et al. (2006); Kern et al. (2007); and Liss, Saulnier,
Fein & Kinsbourne (2006). In fact some authors (e.g. Kern et al., 2007) have
concluded that SPDs are so closely related to ASD that they ought to be considered

to be part of the disorder.

Rogers et al., (2003) also found high levels of SPDs in ASD children by using the
SSP on four groups of children: ASD (n = 26), Fragile X Syndrome (n = 20), children
with a variety of developmental disabilities (n = 32), and typically developing
children (n = 24). Both the ASD and Fragile X Syndrome groups were found to have
significantly more sensory difficulties than the control groups over all, particularly in
the areas of tactile sensitivity and auditory filtering. It was also found that children
with autism were more abnormal in responses to taste and smell than all other
groups. Similarly Baranek et al. (2002) found that 73% of children (n=15) with full

mutation Fragile X Syndrome were found to have SPDs.

2.4.2 Foetal Alcohol Syndrome

Franklin et al. (2008) studied patterns of sensory processing and behaviour in 44
children with a diagnosis of Foetal Alcohol Syndrome, which occurs in
approximately 4% of children born to alcoholic women (Church & Kaltenbach,
1997). Franklin et al. (2008) found that 72.7% of the children had SPDs (as
measured by the SSP). There was a high correlation between children with SPDs
and observed behaviour difficulties with 84% of children being rated as having both

SPDs and behaviour difficulties.

2.4.3 Attention Deficit Hyperactive Disorder (ADHD)

ADHD is a well known and prevalent medical diagnosis of a behavioural condition
(Holowenko, 1999). It is characterised by ‘inattentiveness, an almost reckless
impulsiveness and, in some but not all cases, a knee-jiggling, toe-tapping
hyperactivity’ (Holowenko, 1999, p 14). ADHD is controversial due to the significant
numbers of children with a diagnosis and the common prescription of stimulant
medication to mitigate the behavioural symptoms. Some professionals have

highlighted concerning side effects of stimulant medication. For example, Breggin
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(2002) stated that stimulant medications ‘can cause many physical problems,
including cardiovascular dysfunction, growth suppression, and tics. They can also
cause many serious psychiatric side effects such as agitation, aggression,

psychosis, mania, depression, and obsessive-compulsive disorder’, (p xv).

In America ADHD is thought to affect 3-6% of school-aged children accounting for
roughly half the paediatric referrals to mental health services (Mangeot et al., 2001).
Children with ADHD often experience significant academic and sensory difficulties
(Schilling et al., 2003). Several studies have also focused on SPDs with pupils who
have an ADHD diagnosis. For example, Mangeot et al. (2001) investigated SMDs in
children with ADHD (n=26) and typically developing children (n=30). SMDs are
apparent when children fluctuate between craving sensations and feeling the need
to avoid them. Sensation avoidance often results in explosive behaviour in school
as the child tries to escape situations that they perceive to be intolerable (Dunn,
1999). Mangeot et al. (2001) measured electrodermal responses when children
completed a Sensory Challenge Protocol, which established their reaction to five
different types of sensation. It was found that children with ADHD demonstrated
significantly greater problems with sensory processing than typically developing
children. It was also found that particular sensory symptoms were good predictors of
challenging behaviour such as aggression (as discussed in section 5.4.1). The
authors noted that there was considerable variability between individual children
with ADHD and it was hypothesised that it may be possible to identify two distinct

groups of children with ADHD: those with sensory difficulties and those without.

Examination of distinct sub groups of children with ADHD was undertaken by
Parush et al. (2007). As mentioned in section 2.2.1, Parush et al. compared
somatosensory function in three groups of boys; those with ADHD and tactile
defensiveness (n=46); boys with ADHD and no tactile defensiveness (n=21); and a
control group of 60 typically developing children. 69% of the ADHD sample was
classed as having tactile defensiveness, based on a parental measure (The Touch
Inventory for Pre-schoolers) and a Sensory Reactivity Score based on the
experimenter’s blind ratings of the children’s behaviour. It was found that both
ADHD groups differed from the typical children on most measures. The authors
conclude that the study provides evidence that tactile defensiveness is a discernible
entity that can be identified by exaggerated somatosensory evoked potential

amplitudes.
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2.5 Prevalence in the General Population

The vast majority of literature addressing the prevalence of SPDs has focused on
children with particular diagnoses, for example learning disabilities, ASD, ADHD and
Fragile X Syndrome. Although children with these diagnoses often have BESD, a
great many children with BESD have not been diagnosed with any clinical condition.
To date, no study has been undertaken into the occurrence of SPDs in children
identified as having BESD at school. The high rates of incidence found among
samples of children with specific diagnoses suggest that there may be a high
prevalence in children with BESD and that this area was worthy of further

investigation.

Very little research has been conducted on the prevalence of SPDs within the
general population. Several studies have compared incidence or patterns of SPDs
in children with a specific diagnosis and compared this population to typically
developing children for example, Tomchek & Dunn (2007) and Rogers et al. (2003).
However, in these studies the typically developing children were selected from a
larger sample of children based on evidence that their development was normal,
which is different from establishing prevalence within a cross section of society.
Tomchek and Dunn found that for children who were classed as having no
developmental difficulties, only 3.2% (n=221) were found to have a ‘Definite
Difference’ on the SSP. Data for this control group was taken from a national study
of 1,075 children who were not receiving special education services or taking

regular medication.

Only two studies have been found that investigate prevalence within the mainstream
population. The first, conducted by Ahn, Miller, Milberger & Mclintosh in 2004, asked
the parents of all incoming kindergarten children from a public school district in
America to complete the SSP. As was noted in section 2.4, the SSP was only
designed as a screening tool and so while the SSP provides an indication of
sensory difficulties it does not provide a diagnosis of sensory processing disorder

when used in isolation as is the case in Ahn et al.’s study.
Ahn et al. (2004) sent the SSP to 1,796 parents for children entering the school year

in 1999-2000. 12% of children were known to some special educational services,

hence it is assumed that a percentage of the pupils surveyed will have had special
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educational needs. 703 surveys were returned which was a 39% rate of return. The
results showed that 96 children met the screening criteria for SPDs which was
13.7% of the sample. Due to the low response rate the authors calculated an
estimate of prevalence by assuming that all non respondents did not have concerns
about their child’s sensory processing. Hence, with the assumption that all non-
respondents would not have met the criteria for SPDs, a conservative estimate of
5.3% of kindergarten pupils with SPDs was calculated. It is probable that this
estimate under-represents the level of SPDs. It could be argued that children who
experience deprivation, neglect and behaviour problems would probably include
pupils with SPDs, but such families are less likely to respond to questionnaires than
more privileged families. So a prevalence of between 5.3% and 13.7% within
kindergarten pupils has been indicated in this sample. However, these results need
to be replicated to enable general prevalence statistics to be extrapolated with
confidence. Since 2004, this study has been cited in 86 publications and is regularly
quoted as being the only study into the prevalence of SPDs within the general
population (Ben-Sasson et al., 2009).

Since calls have been made for homogeneous populations in SPDs research, there
have been increasing numbers of studies that have focused on children with
particular diagnoses or specific types of SPDs, such as sensory defensiveness and
SMDs.

The second study into prevalence in a non-referred population was published by
Ben-Sasson et al. (2009). These authors investigated the incidence of one sub-
category of SPDs, Sensory Over-responsivity (SOR). It could be argued that this is
a particularly important area to study within education because children who
experience SOR often find it very hard to tolerate busy environments such as the
classroom or playground. Their difficulties relating to SOR may be demonstrated by
poor attention skills, difficulties with learning and disruptive behaviour due to being
unable to cope with high levels of sensory input at school (Dunn, 2006). Ben-
Sasson et al. (2009) state that SOR may be a risk factor for social and emotional
problems. Alternatively children with SOR may also experience social and emotional

problems as a separate difficulty.

Participants for the study were initially randomly selected from birth records in
Conneticut from 1995 - 1997. Children who had issues (such as low birth weight,

premature birth, and birth complications such as hypoxia) were excluded as they
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were considered to be likely to have developmental delays. A total of 1,329 families
took part in one or two annual surveys in early childhood, where the response rate
was 89%. A follow up school survey was conducted when children were in second
to third grade at school. 17 children were excluded from this later study due to
diagnosis of significant genetic disorders or developmental delays. 1,039 families
responded to this follow up providing a retention rate of 78%. The Sensory Over-
responsivity Survey was added to the school age data and was completed by 925
families (71% of the school aged sample). This inventory includes 76 items, but only
the 41 items relating to auditory and tactile modalities were included in this study as
difficulties in these areas are most often reported. Scores on the Sensory Over-
responsivity Survey were reported to be highly correlated with comparable scores
on the SSP (Dunn, 1999). The Child Behaviour Checklist was also conducted which

measured internalising, externalising and total problem behaviours.

Ben-Sasson et al. (2009) found that 16.5% (n=148) of the sample was found to
have SOR. 76.4% of the SOR group only had elevated tactile scores; 6.8% only had
elevated scores for auditory stimuli and 16.9% had both elevated tactile and
auditory scores. The total number of children identified as having SOR in this study
is higher than those found to have SPDs in Ahn et al.’s study (2004), which is
counterintuitive as SOR is a subcategory of SPDs and so one would be expect to
see lower prevalence of SOR. In addition, in this study SOR was only measured in
the tactile and auditory domain, whereas SPDs includes possible difficulties over 8

domains.

As different assessments were used in these studies it is likely that different cut off
points have contributed to different rates of prevalence being reported. In the Ben-
Sasson et al. study, children were counted as having SOR if they were rated as
being ‘bothered’ by 4 or more sensations. It is not clear whether being ‘bothered’ by
a sensation is serious enough to interfere with a child’s functional ability on a daily
basis. As noted by Miller et al. (2007) a diagnosis of Sensory Processing Disorder
should only be made ‘...if, and only if, the sensory processing difficulties impair daily
routines or roles’ Miller et al. (2007, p 136).

It is noteworthy that such a high rate of SOR was found despite children with birth
difficulties being excluded, as antenatal problems and difficulties during delivery
have been associated with SPDs as discussed above. Children with genetic

syndromes and developmental delay were also excluded before the school aged
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survey, which again makes the high level of reported SOR surprising as SPDs are

associated with learning disabilities.

Hence, Ahn et al. (2004) and Ben-Sasson et al. found a prevalence of between 5
and16% in their samples of children taken from the general population. Tomchek &
Dunn, 2007 found an even lower incidence of 3.2% in a control group of children
who had been screened to exclude those who were taking regular medication of

receiving special education services.

2.6 Links between SPDs and BESD

A number of studies have commented on links between SPDs and behaviour
difficulties. Ben-Sasson et al. (2009) found that children with SOR were four times
as likely to have internalising behaviour scores that were of clinical concern and
three times more likely to have externalising behaviour scores that were worrying.
The authors summarise the relationship between SOR and social-emotional

development as follows:

‘SOR may play a role in the emergence of social-emotional problems by causing an
individual to withdraw, and / or avoid negatively perceived sensations and become
anxious in anticipation of the stressful sensory experience...Alternatively, social-
emotional problems may complicate a child’s ability to cope with over-stimulation,
and / or may lead parents to notice a child’s over-response’ (2009, p 713).

Although SOR is only one sub-category of SPDs, it is perhaps particularly relevant
to education and children who have been identified as having behavioural problems
in school. This is because children who are overwhelmed with sensory overload
may respond with defiance, withdrawal or attempt to be controlling in order to
manage their sensory overload (Dunn, 1999), all of which are noticeable and

problematic behaviours in a school setting.

In a study of sensory defensiveness and twins, Goldsmith et al. (2006) found that
anxiety and fearful temperament were moderately associated (p =.01) with tactile
and auditory defensiveness. Goldsmith et al. noted that ‘anxiety appears to be a
core feature of the disorders that co-occur with sensory defensiveness’ (p 394).
Similarly Rogers et al. (2003) found a significant relationship between abnormal
sensory reactivity and overall difficulties in adaptive behaviour when studying
toddlers with ASD. Likewise, Hilton, Graver & LaVesser (2007) found significant
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associations between difficulties in social responsiveness and SPDs for 36 children

with high functioning autism.

As has already been noted in section 2.4.2, Franklin et al. (2008) found a correlation
between children with SPDs and observed behaviour difficulties (p < .05), with 84%
of children being rated as having both SPDs and behaviour difficulties. They stated
‘These findings suggest that deficits in sensory modulation and auditory processing
may result in an increased prevalence of behavioural impairments because of poor

adaptive behavioural responses’ (2008, p 271).

Some research has been undertaken into adult responses. For example, Kinnealey
& Fuiek (2006) found significant differences for anxiety and depression in sensory
defensive adults compared to typical adults (n=32). In addition, adolescents with
Developmental Co-ordination Disorder have been found to have lower self esteem
and more anxiety than peers (Barnhart, Davenport, Epps & Nordquist, 2003).
Developmental Co-ordination Disorder is thought to be closely linked to sensory
based motor disorders (Miller et al., 2007). The study examined 55 individuals;
those with Developmental Co-ordination Disorder and both Developmental Co-
ordination Disorder and ADHD were found to have more ‘criminal offenses, more
incidences of substance abuse and other psychiatric disorders, and lower levels of

schooling’ (Barnhart et al. 2003, p 725) compared to typical participants.

A number of studies discussed above have investigated SPDs in groups of children
with other diagnoses (e.g. ASD or ADHD) who commonly experience behaviour
difficulties at school. The evidence indicates that while a high percentage of pupils
with SPDs are observed to have behavioural, emotional and social difficulties (Ben-
Sasson et al., 2009; Goldsmith et al., 2006; Hilton et al., 2007; and Franklin et al.,
2008), not all children with diagnoses associated with BESD have SPDs. As
discussed in section 2.4.3, Parush et al. (2007) and Mangeot et al. (2001) identified
two distinct groups when investigating children with an ADHD diagnosis; those with
SPDs and those without. Both Parush et al. (2007) and Mangeot et al. (2001) found
considerable variability in the sensory processing of children with ADHD, leading
them to hypothesise that within the ADHD population two distinct subgroups exist,
those with SMD and those without ‘This suggests that a group of children with
ADHD may have normal physiological reactions and behavioural responses to
sensory stimuli, whereas another group may be hyperreactive and overresponsive’
(Mangeot et al., 2001, p 404).

42



Hence, while it is suggested that children with SPDs are often also observed to
have BESDs, it does not follow that all children with BESD have SPDs. This
demonstrates that although some of the behaviours observed in children with SPDs
are also common in BESD children, SPDs are a distinct entity which can be
distinguished from general behaviour difficulties (Parush et al., 2007). No research
has been found that examines the prevalence of SPDs among children who have
been identified by teachers as having difficulties in school. Hence, there is currently
no evidence to show the prevalence of SPDs among pupils struggling with BESD at

school.

2.7 Environmental Issues that may Relate to SPDs and BESD

There is a very wide range of possible environmental influences that may affect
children’s behaviour and sensory responses. Some issues associated with current

lifestyles are considered below.
2.7.1 Influence of Electronic Pastimes

It is common for the British press to comment that influences such as computer
games and television are detrimental to children’s development. However, the
research evidence is more complex than the press often implies. For example,
research conducted by Pagani, Fitzpatrick, Barnett & Dunbow (2010) in Canada,
found that pre-school children who watched high levels of television showed poorer
attention, academic achievement, took less exercise and ate more snacks than
other children. Pagani et al. (2010) argue that television watching displaced other
play-based activities and hence reduced children’s opportunities to learn through
play. Similar results were found by Christakis, Zimmerman, DiGiuseppe & McCarty
(2004) who found a decrease in attention spans at seven years old for children who
had been exposed to high levels of television at preschool. However, Wright et al.
(2001) point out that the impact of television on children depends on more than just
the total numbers of hours watched. In fact, the content of the programmes is
critical. Some programmes designed for young children were found to be beneficial,
whereas it is proposed that exposure to adult programmes is detrimental because
the content provides little engagement for the child but takes the adult’s attention

away from interacting with the child.
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Research into children’s use of computer games also presents a complex picture.
Considerable research has focused on the effects of violent video games on
children and adolescents. Some authors such as Swing & Anderson (2007) have
concluded through meta-analysis that use of violent video games leads to increased
aggression even after a short exposure to the games. However, Ferguson (2007)
argues that there is a publication bias towards publishing research that suggests
links between violent computer games and aggressive behaviour. When the
publication bias is corrected he states that there is no evidence to support the
hypothesis that violent computer games cause increased aggression. However, he
did find evidence for positive effects on children’s visuo-spatial skills. Likewise
Griffiths suggests that online gaming can have a number of positive effects in that
the activity raises self-esteem, makes people feel psychologically better and allows
young people to experiment with risk in imaginary scenarios without the dangers of
other potentially addictive pastimes such as alcohol and drugs (2010). However,
Griffiths acknowledges that excessive gaming displaces other play activities and he
advises ‘Parents to set time limits on their children’s playing time’ (p38). Therefore,
while there is some evidence that excessive television watching or gaming may
negatively impact on children’s development, it is perhaps the impact on the quality
of interactions between adults and the child and the reduction of other play and
learning opportunities that may be detrimental rather than the viewing itself. It could
be argued that excessive exposure to television may impact on a child’'s sensory
opportunities because it is a sedentary activity and television may be very

distracting if it is a regular background noise, as discussed below.
2.7.2 Levels of Physical Activity Among Children

McLaren, Edwards, Ruddick, Zabjek & McKever (2011) highlight the importance of
movement and gesture for optimal cognitive and communicative development.

McLaren et al. state that research suggests,

‘that there is a synergy between cognitive knowledge and bodily knowledge
and that children learn through movement rather than by relying solely on

their verbalisation or recollection skills’ (2011, p100-1).

Similar conclusions have been drawn by Raine, Reynolds, Venables & Mednick
(2002), who found in a longitudinal study that active children who sought out a high
level of stimulation at 3 years old showed increased academic, cognitive and

neuropsychological test performance at age 11. Hence these studies, which
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suggest the benefits of movement on children’s development, highlight the
importance of movement activities in the classroom and indicate that excessive
sedentary activities, whether it be watching television or during long periods sitting

still in class, may be detrimental due to restricting movement opportunities.

There is evidence to show that school children are not physically active enough. For
example Cardon & De Bourdeaudhuij (2008) investigated the physical activity of 4-5
year olds (n=76) on both school days and at the weekend. It was found that the
children were on average sedentary for 9.6 hours (or 85%) of the day and that the
mean amount of moderate to vigorous physical activity was 34 minutes (5% of the
day). Only 7% of the sample engaged in the recommended level of moderate to
vigorous physical activity which is 60 minutes per day in the UK and USA (Cardon &
De Bourdeaudhuij, 2008). No significant difference was found between activity
levels on school days and at the weekend. This indicates that the children in this
sample spent on average 85% of their time engaging in sedentary activities, which
may be limiting their breadth of sensory experiences and their opportunities to learn
through movement. Tucker (2008) conducted an overview of 39 studies
(representing a total of 10,316 children) that examined the activity levels of 3-6 year
old children. She found that only 54% of the participants took the recommended
guideline of 60 minutes of physical activity per day. Tucker also reported that boys

engaged in more physical activity than girls.

Metcalf, Voss, Hosking, Jeffery & Wilkin (2008) also investigate activity levels for
boys compared with girls. They measured physical activity in 113 boys and 99 girls
in the UK and found that only 42% of the boys and 11% of the girls were taking the
recommended amounts of physical activity. Metcalf et al. noted that girls are
habitually less active than boys and suggested that either there needs to be a
concerted effort to increase girls’ levels of activity or perhaps there should be
different guidelines for boys and girls to reflect the fact that boys are generally more
active. Similar conclusions were drawn by Nettlefold, McKay, Warburton, McGuire,
Bredin & Naylor (2011) in a Canadian study, where girls were found to take less
moderate to vigorous physical activity than boys throughout the school day. For
example during recess only 15.7% of girls and 34.1% of boys achieved
recommended amounts of physical activity. Worryingly, during PE lessons only
1.8% or girls and 2.9% of boys were found to achieve recommended levels of
physical activity. Nettlefold et al. (2011) concluded that schools should compliment

PE with other opportunities for physical activity during the school day. The fact that
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boys have been found to be more active than girls is relevant to gender issues

raised in the discussion section of this paper.

Rothon, Edwards, Kamaldeep, Viner, Taylor & Stansfeld (2010) highlight the
association between exercise and depressive symptoms in a longitudinal study of
2,093 school children in East London. It was found that most pupils took between
0.5 — 2-3 hours of physical activity a week, which is well below the UK guidelines of
1 hour of physical activity a day. There was a strong association between physical
activity and depressive symptoms (p= 0.003). The likelihood of depressive
symptoms decreased by 11% for every additional hour of physical activity
undertaken each week. Nearly a quarter of the sample was rated as being
depressed and girls were nearly twice as likely to show depressive symptoms
compared with boys. Similar links between physical activity, academic success and
mental health were found by Kantomma, Tammelin, Demakakos, Ebeling & Taanila
(2009). Trudeau & Shepherd (2008) conducted a review of research into physical
activity, academic performance and behaviour in schools. They concluded that
increased levels of physical activity were positively associated with academic

outcomes and improved classroom behaviour.

Reduced levels of physical activity among school children may be in part due to
young people’s interest in sedentary activities such as electronic entertainment.
However many other factors are also likely to be involved. For example, Fuemmeler,
Anderson, & Masse (2011) found links between parental and child activity levels
showing the influence of adult behaviour on children’s exercise habits. Like Metcalf
et al. (2008), Lopes, Rodrigues, Maia & Malina (2011) found in a longitudinal study
that boys engage in higher levels of physical activity than girls. In addition Lopes et
al. found that motor coordination was a predictor of activity levels and children with
good motor coordination took more exercise. For children with low or average
motor-coordination their levels of physical activity was found to decline as the
children matured from 6 — 10 years old. These findings are relevant to the theory of
sensory processing, which suggests that children learn to integrate their senses
through a wide range of sensory experiences (Dunn, 1999). Unfortunately Lopes et
al.’s findings suggest that children with motor coordination difficulties may reduce

their sensory opportunities by engaging in less physical activity than their peers.
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2.7.3 Family Influences

Meltzer, Gatward, Goodman & Ford (2000) provide a wealth of information about
factors that influence the incidence of mental health issues in children in their survey
of 10.438 families in the UK. Meltzer et al. (2000) found that the incidence of mental
disorders was greater among children who lived: in single parent (16%) compared
with two parent families (8%); in reconstituted families (15%) rather than those with
no step-children (9%); in families with five or more children (18%) compared with
two-children (8%); if the interviewed parent had no educational qualifications (15%)
compared with a degree level or equivalent qualification (6%); in families with
neither parent working (20%) compared with both parents at work (8%); in low
income families (16%) compared with families with weekly incomes of £500 or more
(6%); whose parents are social sector tenants (17%) compared with owner
occupiers (6%). This clearly indicates that the incidence of mental difficulties such a
conduct disorders, hyperactivity, anxiety and depression is affected by a range of
environmental issues in the child’s life. It is possible that the way in which children
process sensory information may also be affected by these factors, but to date no

surveys of this magnitude have investigated sensory issues.
2.7.4 School Environment

Another factor that may be affecting children’s levels of physical activities is the risk
adverse culture which is currently prevalent in the UK as noted by Bundy, Luckett,
Tranter, Naughton, Wyver, Ragen & Spies (2009). Bundy et al. proposed that
teachers have become risk adverse in a culture of health and safety regulations and
litigation. So, as a result children’s playgrounds lack challenging opportunities.
Bundy et al. found that children’s activity levels increased when items such as tyres
and large boxes were made available in the playground. Although teachers
perceived that the risk of injury had increased (despite no injuries occurring) during
the 11 week study, they also rated that the children had become more creative,

social and resilient.

Jull (2008) comments that ‘school environments can indeed incite disruptive
behaviour as a function of a mismatch in student needs and educational provision’
(p 15). Jull lists a number of environmental factors that may impact on children’s
behaviour such as inappropriate academic requirements, autocratic or permissive
teaching style and over-stimulation or under-stimulation. The impact of

environmental factors on children’s academic success is also raised by LaRocque
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(2008) who concludes that ‘learning environments strongly influence student
outcomes and play an important role in improving the effectiveness of learning’
(p301). Likewise Rush & Harrison (2008) state,

‘The classroom environment can make an enormous difference with regard
to the academic and personal outcomes of adolescents, particularly those
with ADHD... the most important determinants of adolescent mood and

behaviour seem to be environmental and contextual factors’ (p 208).

This highlights the way in which a child’s behaviour (and this may include sensory
behaviour) is the product of the interaction between the child and his/her
environment and hence supports the shift in thinking among educational

professionals away from a ‘within child’ view of BESD (Jones, 2003).

2.7.5 Noise Levels

Flagg-Williams, Rubin & Aquino-Russell (2011) discuss classroom soundscape,
another environmental consideration which affects children at school. Flagg-

Williams et al. state,

‘In order to be successful learners, students need to focus on important
sounds, such as speech, whilst not attending to background noise. The
classroom soundscape affects the effort students must use in order to
receive and understand all of the audible messages that are relevant to their

learning (p89).

Flagg-Williams et al. state that typical classrooms in the UK do not meet
recommended guidelines for levels of reverberation and background noise, meaning
that children have to apply considerable effort to accurately hear verbal messages
which leaves less mental capacity for processing the meaning of the information.
Flagg-Williams et al. (2011) suggest that children are particularly vulnerable to
comprehension difficulties in noisy environments compared with adults, due to their
immature language systems being less able to fill in the gaps’. They go on to state
that children with deficits in learning, attention, speech language or auditory
processing are likely to find learning in noisy environments particularly challenging.
These comments about the implications of background noise may suggest some

links to research relating to excessive exposure to television (for example Wright et
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al., 2001) and to observations relating to concerns about some children having
difficulties with auditory processing (e.g. Dunn, 2006; Heller, 2003). Flagg-Williams
et al. (2011) comment that noise involving spoken language tends to be the most
distracting, which suggests that children who routinely have to attend against the
noise of a television, radio or perhaps chatter in class may find it difficult to attend to
learning tasks. Gathercole & Alloway (2009) also comment that background verbal
noise is particularly disruptive to working memory skills. Flagg-Williams et al.,
suggest that children who are regularly exposed to noisy environments may develop

auditory issues as they loose the habit of listening.

2.8 An Overview of Behavioural Emotional and Social
Difficulties in the UK

In order to be included in this study all participants had to be identified as having
behavioural, emotional or social difficulties on a teacher rating questionnaire.
Therefore it is important to provide an overview of the issues currently surrounding
BESD in schools, so that environmental factors can be considered alongside SPDs
during the discussion of the results. The term behavioural, emotional and social
difficulties covers a very wide range of potential issues and behaviours and an equal
variety of possible causes for the difficulties. It is common for adults to complain
about youth behaviour and there is currently widespread concern about poor
behaviour standards in schools (Steer, 2009). In a survey of 10,438 families,
Meltzer, Gatward, Goodman & Ford (2000) provide an indication of the prevalence
of mental disorders among children in the UK. Meltzer et al. found that 10% of
children had a mental disorder; 5% were found to have a significant conduct
disorder; 4% were assessed as having emotional disorders and only 1% of the
sample was rated as being hyperactive. Meltzer et al. (2000) also found gender
differences for mental health difficulties. For example girls were found to have a
slightly higher incidence of emotional difficulties compared with boys (4.5%
compared with 4.1%) whereas the incidence of conduct disorders (7.4% compared
with 3.2%) and hyperkinetic disorders (2.5% compared with 0.4%) was higher for
boys.

There is some evidence that behavioural and emotional difficulties are on the
increase. Green, McGinnity, Meltzer, Ford & Goodman (2005) report that the
percentage of 15/16 year olds found to experience emotional and behavioural
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problems has shown a steady increase from 1974 to 1999 and then remained at a
high level. For example, over 20% of girls were rated as having emotional difficulties
in 1999 compared to 12.5% in 1974. In addition Beaman, Wheldall & Kemp (2007)

in a review of 14 studies into troublesome classroom behaviour concluded

‘Prevalence rates for disruptive behaviour may vary, but what is apparent
from the research presented in this review is more evidence of a rising
percentage of behavioural difficulties in classrooms as students move from
the early years to adolescence. This suggests a pattern of increasing
disruption as students move into the secondary school system’ p 51.

However more recently, Sir Alan Steer in his report ‘Learning Behaviour: Lessons
Learned. A review of behaviour standards and practices in our schools,’ (2009),
states that poor behaviour in school is at the lowest level ever recorded. Ofsted
reported that only 1% of primary and 2% of secondary schools were found to have

inadequate behaviour on inspection in 2008 (Steer, 2009).

This finding was supported by a large scale observational study of primary
classrooms involving observations in 141 UK primary classrooms conducted by
Apter, Arnold & Swinson (2010). They concluded that ‘Students in UK Primary
classrooms were observed to be more ‘on task’ and thus, in popular parlance,
‘better behaved’ than they have been previously during the last 20 years, and
probably longer’ (p 170). The study recorded that children were on task 85% of the
time. Apter et al. (2010) state that surveys have shown a steady trend towards
higher rates of ‘on task’ behaviour since Wheldall & Merrett’s data from 1987 where
69.7% of children were found to be ‘on task’ (1988).

As stated by Steer (2009), current evidence shows that the behaviour of most
children in school is generally good. Steer refers to two surveys conducted in 2008,
(by the National Union of Teachers and the National Association of
Schoolmasters/Union of Women Teachers). The results of both surveys suggest
that teachers believe that the severity of the behaviour of a minority of pupils is
increasing (Steer, 2009). However, Steer’s report concludes that the most common
troublesome behaviours were low level disruptions such as talking out of turn. Steer
goes on to note that there is a gap between the widespread perception of poor
behaviour within UK schools and survey results that indicate that school behaviour
is currently good. He suggests that this may be due to overly negative press

coverage of young people and schools (Steer, 2009).
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So, despite some evidence of an increase in mental disorders among children
(Green et al., 2005) there is little evidence to support the common perception that
behaviour in schools has significantly deteriorated in recent years (Steer 2009).
Studies have shown that teachers perceive frequent disruptions as being the most
troublesome in class, even if the behaviour is relatively trivial (Beaman et al., 2007).
Research conducted by Wheldall & Merrett in the UK (1988) found that teachers
perceived ‘talking out of turn’ and ‘hindering other children’ as the most frequent and
troublesome behaviours in primary schools. Similar research conducted by
McDonald & Wilks 1994, (cited in Little, 2005, p 370) in Australia, found that being
‘easily distracted’ and ‘not listening to directions’ were two of the behaviour
problems most reported by teachers. Ho & Leung (2002) found similar results: the
top three troublesome behaviours (out of 15 behaviour categories) were rated as
‘talking out of turn’, ‘non-attentiveness’ and ‘forgetfulness’. Beaman et al. (2007)
conducted a review of recent research into teachers’ perceptions of troublesome
behaviour. Several of the studies reviewed took place in Australia with others in the
USA, Greece, Hong Kong, Jordan and Malta. The review supported the findings
listed above. Although cultural differences must be acknowledged, Beaman et al.’s
review indicates that Wheldall and Merrett’s (1988) research findings in the UK have

been supported by a number of other international studies.

Several studies have reported that teachers feel they spend too much time dealing
with classroom behaviour issues (e.g. Wheldall & Merrett, 1988) which would
indicate that strategies to reduce low level classroom disruptions would be valuable.
As stated by Little (2005):

‘Given that teachers perceive that they are spending too much time on
issues of order and control, and that these behaviours are minor in
nature, it is clear that interventions that deal specifically with these
behaviours are needed’ (p 370).

A teacher’s perception that a child has BESD may lead to negative outcomes for the
child. As noted by Kokkinos, Panayiotou & Davazoglou (2004) ‘...undesirable pupil
behaviours are more likely to evoke unfavourable impressions of the pupil, and yield
negative attitudes on the teachers’ part’ (p 110). Negative teacher attitudes may
have a significant impact on learning because, as noted by Willingham (2009), one
of the key factors which enable children to learn is a good emotional bond between

the teacher and the pupil. Evidence indicates that when teachers display positive
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emotional support, pupils report that their behaviour improves: ‘...as teachers’
display of emotional support toward students increased, students reported that they
engaged in less off-task behaviour and less teacher-directed antagonistic
behaviour.’ (Geving, 2008, p 627). Hence, it can be seen that low level disruptive
behaviours remain a concern to teachers. Behaviours may include non-
attentiveness, easily distracted, not listening to direction etc. all of which are

behaviours that may be commonly seen in children with sensory difficulties.

BESD may take many forms, from low level disruptive behaviour such as talking out
of turn, to infrequent but serious incidents such as verbal abuse within the
classroom. Little (2005) found that verbal abuse was rated by teachers as
accounting for 10% of the most disruptive behaviour in secondary classes. Whereas
only 2% of teachers rated ‘Aggression’ as being the most troublesome classroom
behaviour (Little 2005) which supports the evidence that externalising behaviours
such as aggression are infrequent (Kokkinos et al., 2004; Beaman et al., 2007). The
causes of such a range of behaviours are numerous. Some children may display
BESD due to academic failures at school. Willingham (2009) proposes that humans
are naturally curious and like to learn, but that thinking is effortful and requires
concentration. Pleasure in learning is derived when moderately challenging
problems are successfully solved. So it is unsurprising that pupils who repeatedly
experience task failure soon become unmotivated and hence disruptive
(Willingham, 2009).

The importance of effective strategies to manage pupil misbehaviour is highlighted
by research into the causes of teacher stress which is reported to be prevalent
(Geving, 2007). Pupil misbehaviour has been repeatedly identified as a cause for
teacher stress with ‘student apathy’ or ‘lack of effort’ being strongly associated with
teacher stress. It could be argued that teachers experiencing high levels of stress
will be less tolerant of disruptive classroom behaviour and less able to think of
creative ways in which to support pupils with inattentive behaviour in class. Less
experienced teachers appear to be more susceptible to stress caused by poor pupil
behaviour (Kokkinos et al., 2004) which highlights the need for behaviour
management techniques and underlying causes of poor pupil behaviour to be

emphasised on teacher training courses.

Some professionals have highlighted the importance of social competence when

considering children’s challenging behaviour in school. For example, in a study of
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teachers’ perceptions of emotional & behavioural difficulties Poulou (2005)

concludes that teachers observed that children who are socially competent are

‘less engaged in problem behaviour, are better at making friends, have more
effective ways of dealing with authority, and are more able in conflict

resolution and at problem solving than their more disruptive peers.’ p49

Likewise Hartnell (2010) stresses the importance of social skills in preventing
permanent exclusions, as it was found that one of the factors that reduced
permanent exclusion was the offer a flexible and differentiated curriculum with an

emphasis on personal and social development.

The recent shift to include children with a diverse range of special educational
needs in mainstream schools has created additional challenges for teachers. Itis
now expected that children with a range of physical, cognitive, sensory and
behavioural needs will be managed within mainstream classrooms. In order for this
to be successful, teachers are required to provide highly differentiated work to suit
children with a wide range of abilities (Beaman et al., 2007). Additional equipment
and support staff may also be present within classrooms and need to be effectively
managed. Although the policy of inclusion is laudable, it is suggested that an
unintended outcome has been an increase in distractions and challenges within
mainstream classrooms (Beaman et al, 2007). This may impact on teacher stress
levels and on the number of children in mainstream classrooms who have some

level of behaviour, emotional or social difficulty. As stated by Beaman et al. (2007):

‘...the inclusion of students with disabilities within regular classrooms
requires teachers to have high-level classroom management skills, as well
as the necessary skills to program effectively for all students in the class.
Teachers engaged in such a complex instructional mission need highly
effective behaviour management techniques in order to meet with needs of
all the students in their classrooms’ (p 45).

2.8.1 BESD and Links to Low Socioeconomic Status

Washbrook & Waldfogel (2011) reported on data collected for the Millennium Cohort
Study, a nationally representative UK sample of around 15,000 children who were
aged five in 2006. The data showed that children from the families with the lowest

incomes were on average 14 months behind their more affluent peers on a measure
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of vocabulary and also had significantly more behavioural difficulties at the age of 5
years old. While genetic causes for this difference have to be considered, the report
concludes that environmental factors have huge impact on children’s social and

emotional development:

‘Aspects of children’s environment such as their exposure to learning
opportunities, parents’ approach to parenting and mothers’ psychosocial and
physical well-being all have a strong influence on the cognitive and socio-
emotional development of children. Where parents are squeezed for
resources of both time and money there is a risk that the resulting stress
translates into less conscientious or sensitive parenting’ (Washbrook &
Waldfogel, 2011, p 15).

Such research supports evidence that environmental factors may have a significant
impact on the BESD that teachers observe in schools. Links between low
socioeconomic status and mental health disorders in children were also found by

Meltzer et al. (2000) as discussed in section 2.7.3.

In 2007 the UNICEF report ‘Child poverty in perspective: An overview of child well-
being in rich countries’ presented sobering results showing that on six measures of
child wellbeing the UK scored in the bottom third of 21 countries for five out of the
six measures. In fact the UK scored below all other countries for ‘Family and Peer
Relations’, ‘Behaviour and Risks’ and ‘Subjective Wellbeing’ (UNICEF, 2007).
Layard and Dunn (2009) speculate that these poor outcomes for children in the UK
have a risen due to factors such as excessive individualisation, family breakdown,

greater income inequality and relative poverty.

Griggs & Walker (2008) comment on the links between child poverty and BESD, in a

review of evidence of the impact of child poverty in industrial countries. They state:

‘An association between childhood poverty and behavioural outcomes is
evident from an early age. Those growing up in low-income households
have a greater likelihood of parent reported behaviour problems than their
more affluent counterparts. They are also more likely to be excluded from
school. Later outcomes include risk-taking behaviour, aggression,
involvement in crime, poor health-related behaviours and suicide’ (p 5).

Griggs & Walker (2008) also found links between child poverty and social and
emotional development. They explain that it has been found that low-income

families have fewer opportunities to develop relationships due to a lack of
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accessible and safe places to meet. In addition lack of finances is often a limiting
factor on socialising. This conclusion is supported by Goodman & Gregg (2010)
who reviewed data from four large scale longitudinal studies. They concluded that
evidence clearly showed that children from poorer backgrounds achieved lower
educational attainments. In addition ‘children from poor families typically display
many more behavioural problems, at all ages, than children from better-off
backgrounds’ (Goodman & Gregg, 2010, p 51).

Similar results have been found in other industrialised countries. Ross & Roberts
(1999) examined parental ratings for a number of factors compared to the family
income in Canada. It was found that where the family income was less than $20,000
children were rated as having higher rates of difficulties compared to wealthier
peers in many different areas including the following: indirect aggression; emotional
difficulties; hyperactivity and inattention; delinquent behaviour; delayed vocabulary;
and they were more likely to not be in training education or employment as a

teenager.

Pickett and Wilkinson (2007) found similar results in an international cross sectional
study of child wellbeing. It was found that child wellbeing was significantly worse in
countries with a high level of relative child poverty. So, although a country as a
whole might be wealthy, there were high rates of concern about child wellbeing for
countries with a high level of wealth inequality. Although these data do not
specifically comment on BESD in schools it does clearly show links between relative

poverty and poor outcomes for children.

Low socioeconomic status is also associated with higher levels of abuse (Cawson,
Walton, Brooker & Kelly, 2000). The NSPCC conducted a survey of 2,869 young
people. Cawson et al. report that 6% of the sample experienced serious lack of
care, 7% were seriously abused through parental violence and 6% rated themselves
as having been seriously sexually abused (2000). These data indicate that many
schools are likely to contain children who have experienced some level of abuse.
Such trauma may cause some children to display BESD. Dyregrov (2004) states
that the effects of trauma and loss may persist for months or even years after a
tragic event, by which time school staff may expect children to have come to terms
with the tragedy. Or course, in many cases of abuse, school staff may be

completely unaware of the difficulties that the child has experienced.
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It is suggested that environmental factors such as socioeconomic status and
childhood trauma greatly affect child development and may impact on how the child
processes sensory information as well as on his/her behavioural, emotional and
social development (Ben-Sasson et al., 2009). Therefore, it is important to consider

the environmental issues in children’s lives when trying to support their needs.

2.9 Conclusions drawn from the Literature Review

The review of literature surrounding sensory processing difficulties indicates that
there is continued debate about the use of the term sensory processing disorder as
an independent diagnosis and the resolution of this issue is beyond the scope of
this study. However, there is evidence that indicates that certain children experience
difficulties with sensory processing compared with typical children (Parush et al.,
2007; McIntosh et al., 1999; Davies & Gavin, 2007; Tomchek & Dunn, 2007;
Baranek, 2002; Ermer & Dunn, 1998; Dawson & Watling, 2000; Watling, Deitz &
White, 2001; Franklin et al., 2008; Mangeot et al. 2001; Rogers et al., 2003; Ahn et
al., 2004; and Ben-Sasson et al., 2009)

A number of studies have found links between SPDs and behavioural difficulties
(Ben-Sasson et al., 2009; Roger et al., 2003; and Franklin et al., 2008). However,
no study to date has attempted to establish the prevalence of SPDs in a sample of
children identified by teachers as having BESD, which is the main purpose of this
research. The majority of studies into the prevalence of SPDs have used the SSP
as their sole measure of sensory processing for example: Mangeot et al. (2001);
Baranek et al. (2002); Baranek (2002); Rogers et al. (2003); Tomcheck & Dunn
(2007); Franklin et al. (2008); and Gavin et al. (2011). Using the SSP alone provides
no data about children’s sensory behaviour in school or about whether individual
children are observed to have sensory difficulties both at home and school. Hence,
it was ascertained that there is a need to investigate comparisons between parental
and teacher ratings of children’s sensory behaviour. C