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ABSTRACT

Background: Self-restraint, the self-initiated restriction of one’s own body movements, is
observed alongside self-injurious behaviour in populations with neurodevelopmental
conditions. Self-restraint behaviours are understood through mechanisms of operant learning,
however a purely operant account cannot adequately account for the presence of both self-
injury and self-restraint. To bridge this theoretical gap, two complementary hypotheses have
been proposed: the compulsivity and inhibitory control accounts. Thus far, these accounts are
limited by a paucity of research, lack of focus on self-restraint measurement and reliance on
indirect measures of inhibitory control. Therefore, this thesis aimed to describe self-restraint
in high-risk groups, and test prevailing theoretical accounts of this behaviour across different

parameters of self-restraint.

Method: A comprehensive systematic review of the existing literature provided meta-analytic
estimates of the prevalence of self-restraint, self-restraint topographies, and quantified the size
of association between self-restraint and putative correlates, including self-injury. A large-
scale cross-syndrome survey examined transdiagnostic correlates of self-restraint, including
compulsivity and anxiety, using a dimensional measurement approach. The presence and
intensity of self-restraint displayed by autistic children with intellectual disability was
assessed using naturalistic observational techniques. Finally, the feasibility of a novel battery
of direct executive function tasks was assessed, and tasks were administered alongside

indirect measures to examine the compulsivity and inhibitory control accounts.

Results: The pooled prevalence estimate of self-restraint in autistic individuals and/or those

with intellectual disability was 39%, and self-restraint and self-injury shared a significant



moderate association. Compulsivity and anxiety were unique predictors of self-restraint across
neurodevelopmental conditions, over-and-above confounding variables. Autistic children with
intellectual disability displayed a high prevalence of self-restraint, with intensity of self-
restraint varying both between and within topographies. The direct executive function tasks
were deemed developmentally-appropriate for autistic children with varying degrees of
intellectual disability. Indirect measures of executive function more closely associated with
self-restraint than direct measures, with self-injury severity moderating the relation between

poor executive function and greater self-restraint intensity.

Conclusions: The prevalence of self-restraint within populations who self-injure was
consistently high, however the presence of ‘multi-parameter’ self-restraint was lower.
Younger age, greater autism characteristics and lower adaptive functioning were important
demographic factors associated with presence, topographies and intensity of self-restraint.
Findings of impulsivity uniquely predicting self-restraint at high levels of self-injury, and of
compulsivity and anxiety predicting self-restraint after accounting for covariates, allowed for
proposal of a novel, integrated compulsivity/inhibitory control account. This suggests that
‘impulsive’ self-injury increases anxiety/arousal, leading to the emergence of habitual

‘compulsive’ self-restraint. Future research is required to examine this integrated theory.
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Chapter 1. Introduction to self-restraint

CHAPTER ONE

SELF-RESTRAINT AND SELF-INJURIOUS BEHAVIOUR:

AN INTRODUCTION

1.1 Introduction

The focus of this thesis is on self-restraint, an under-researched behaviour that commonly
occurs alongside self-injurious behaviour (SIB) in autistic individuals and/or individuals with
intellectual disability (ID). The overarching aim of this thesis was to examine mechanisms
that drive self-restraint, including SIB, and reconsider traditional accounts of operant learning
to delineate putative relations with impulsivity, compulsivity and broader components of
executive functioning (EF). This Chapter provides an overview of the existing literature
examining self-restraint, current gaps in understanding, and rationale for the studies
undertaken within this thesis. Self-restraint is described, approaches to measurement
summarised, and prevailing theories discussed. Finally, an overview of each Chapter is

provided.

1.2 Self-injurious behaviour

Self-injurious behaviour (SIB) refers to non-accidental behaviours that are initiated by and
towards an individual, causing physical change, such as tooth marks or reddening skin, or
damage, such as biting, scratching or head hitting (Oliver, McClintock, et al., 2003). The term
‘SIB’ was proposed by Tate and Baroff (1966) to describe behaviour that directs physical

injury towards the self, as an alternative to terminology that suggests aggressive or destructive



Chapter 1. Introduction to self-restraint

intent, such as ‘auto-aggression” and ‘self-destructive behaviour’. The fact that self-injury?
does not involve suicidal intent (Cooper et al., 2009), is constrained by operant reinforcement
contingencies (section 1.4.7.1) and is primarily displayed by people with ID differentiates SIB
from self-harm behaviours observed in neurotypical and autistic populations without ID
(Swannell et al., 2014), which are conceptualised to occur voluntarily in response to a mental

health need.

1.2.1 Consequences of self-injurious behaviour

SIB poses serious risks to physical health and wellbeing, particularly when it is repetitive,
persistent and severe in nature. For example, chronic head hitting is highly prevalent among
populations with autism and/or ID (Summers et al., 2017), and involves repetitive, forceful
blows to localised areas of the head (Lewis & Bodfish, 1998; Symons, 2011). The strength of
self-injurious head hitting has been equated to that of boxing punches (Newell et al., 2002),
capable of causing permanent neurological damage, and in extreme cases, premature death
(Nissen & Haveman, 1997). The negative impacts of SIB are far-reaching and unconstrained
to physical damage; engaging in self-injury interferes with daily living and psychosocial
development (Vandewalle & Melia, 2021), and increases risk of psychiatric hospitalisation
(Mandell, 2008), intrusive restraint use (Emerson, 1990), breakdown in family care (Hastings,
2002) and use of anti-convulsant medication (Taylor et al., 2011). Therefore, SIB is

considered pervasive, interfering with physical, psychological and adaptive functioning.

SIB generally emerges in early childhood and persists over-time. In a longitudinal study

involving autistic individuals, Laverty et al. (2020) identified stability of self-injury over 10

1 Self-injury’ and ‘self-injurious behaviour (SIB)’ are used interchangeably throughout this thesis.



Chapter 1. Introduction to self-restraint

years, with baseline impulsivity, stereotyped behaviour and adaptive functioning predicting
SIB stability. Taylor et al. (2011) found SIB persisted for 84% of participants over 18 years.
There is suggestion that the risk of SIB emergence decreases after the age of 50 years (Davies
& Oliver, 2014). Therefore, this thesis examines SIB and self-restraint displayed by
individuals with neurodevelopmental conditions during childhood, a high-risk developmental

period.

1.3 Neurodevelopmental conditions

“Neurodevelopmental conditions’? were introduced in the fifth edition of The Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association [APA],
2013). This diagnostic category describes life-long conditions characterised by differences in
brain development that lead to difficulties with social, academic, personal and/or occupational
functioning. Conditions onset during early childhood, rarely have a single cause and
commonly co-occur (Thapar et al., 2017). Conditions include intellectual conditions,
including rare neurogenetic conditions associated with ID, communication disorders, such as
speech-sound disorder, Autism Spectrum Disorder (ASD)?, Attention-Deficit/Hyperactivity

Disorder (ADHD), specific learning disorders, motor disorders and tic disorders.

The combined prevalence of neurodevelopmental conditions is challenging to identify, in part

due to variation in estimates of individual conditions. For example, Ogundele and Morton

2 A growing shift towards a social model of disability has highlighted the pathologizing connotations
of the word ‘disorder’ (Fletcher-Watson & Happe, 2019). Therefore, the alternative term ‘condition’ is
adopted throughout this thesis to refer to ‘neurodevelopmental disorders’.

3 The term ‘autism’ is considered less pathologizing than ‘disorder’, therefore will be used in this
thesis to refer to the cluster of diagnoses that the DSM-5 recognises as ‘Autism Spectrum Disorder’
(APA, 2013).
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(2022) reported the prevalence of autism ranges within the literature from 0.8 to 3.5%, and ID
from 2.1 to 3.6%. Changing diagnostic criteria and terminology over time (e.g.,
‘neurodevelopmental disorders’ and ‘neurodisabilities’) and methodological variance (e.g.,
questionnaire versus observational assessments) may drive variance in prevalence estimates
(Francés et al., 2022). Despite this, neurodevelopmental conditions are considered relatively
common. In a population-wide study, Fleming et al. (2020) reported that 35,873 participants,
4.7% of schoolchildren in Scotland from 2009 to 2013, had at least one neurodevelopmental
condition, while 4789 children, or 0.6%, had two or more co-existing diagnoses. Thus, while
the relative number of individuals with at least one neurodevelopmental condition is low
compared to the general population, the cumulative number of children in the United

Kingdom (UK) with conditions such as autism and ID is substantial.

Autism is characterised by difficulties with social interaction and communication, and
restrictive or repetitive behaviours/interests (APA, 2013; section 2.2). Recent estimates
suggest the median global prevalence of autism is one in 100 people (Zeidan et al., 2022).
Francés et al. (2022) reported that 0.7 to 3% of children are autistic*. ID is classified
according to intellectual ability and adaptive functioning skills, whereby the individual has an
intellectual quotient (1Q) score below 70 and impairments in adaptive daily functioning
activities, such as feeding, dressing and washing (APA, 2013, section 2.2). It is estimated that
10.37/1000 people have ID (Maulik et al., 2011). Fleming et al. (2020) found autism and ID

were the most common neurodevelopmental conditions to co-occur, with 2251 school

4 This thesis strives to adopt identity-first language when referring to autism where possible, in
keeping with preferences expressed by some members of the autism community (Kenny et al., 2016).
It is acknowledged that person-first language is sometimes adopted when discussing individuals with
coexisting diagnoses for grammatical reasons (e.g., person with autism and/or 1D).
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children, or 0.3% of the population, exhibiting both diagnoses. Further, a recent meta-analysis

found 33% of autistic individuals were estimated to also have an ID (Zeidan et al., 2022).

1.3.1 Prevalence of self-injury across neurodevelopmental conditions

SIB is more prevalent in autistic populations than typically developing individuals. For
example, a recent meta-analysis involving 14,379 individuals estimated 42% of autistic
individuals self-injure (Steenfeldt-Kristensen et al., 2020). This is higher than estimates of
self-harm in typically developing children (8%; Moran et al., 2012). Prevalence rates of SIB
for individuals with ID range from 5.3% (Ruddick et al., 2015) to 47.2% (Simoé-Pinatella et
al., 2017), while severe SIB (the most life-threatening behaviours; Baghdadli et al., 2003)
presents in 4 to 5% of individuals with ID (Ruddick et al., 2015). Populations with rare
genetic disorders associated with ID also show high prevalence of self-injury, including
Cornelia de Lange Syndrome (CdLS; 64%; Eden et al., 2014), Fragile X (55%; Richards et
al., 2012), Tuberous Sclerosis Complex (27%; Eden et al., 2014) and Down syndrome (18%;
Richards et al., 2012). Overall, degree of ID is considered a reliable correlate of SIB (Oliver
& Richards, 2015). Given the association between SIB and self-restraint (section 2.2.3), and
the lack of prevalence data examining self-restraint across conditions (section 2.4.2), this
thesis focuses on SIB and self-restraint displayed by individuals with a variety of
neurodevelopmental conditions, including autistic individuals, individuals with 1D and/or

individuals with rare genetic conditions associated with autism and/or ID.

1.3.2 Neurodevelopmental continuum and the ‘transdiagnostic revolution’
The high prevalence and co-occurrence of autism and ID highlights the propensity for an
individual to have more than one neurodevelopmental condition (Francés et al., 2022). For

example, Hansen et al. (2018) reported 21.7% individuals with neurodevelopmental
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conditions had at least two conditions. Saito et al. (2020) found 88.5% of autistic children had
at least one additional neurodevelopmental condition, while 23% of autistic children reported
two further conditions: ID (37%) and borderline intellectual functioning (21%). Altogether,
the co-existence of multiple neurodevelopmental conditions supports the growing shift
towards adopting a transdiagnostic approach to neurodevelopmental conditions, exploring

attributes along a continuum rather than according to diagnosis (Finlay-Jones et al., 2019).

Traditionally, neurodevelopmental conditions are studied according to discrete diagnostic
categories. Transdiagnostic approaches aim to transcend diagnostic boundaries, recognising
the wide variety of experiences and characteristics displayed by individuals with the same
diagnosis (Astle et al., 2022) as well as the shared attributes between diagnoses (Finlay-Jones
et al., 2019). The neurodevelopmental continuum model suggests that meeting diagnostic
criteria is less important in understanding behavioural outcomes than the presence of specific
traits (section 3.2). This has implications for understanding and treating behaviours such as
SIB in populations with ‘sub-threshold’ conditions, who may not meet diagnostic criteria or
have access to a diagnosis, despite experiencing similar behavioural challenges (Astle et al.,
2022). This is important given barriers to accessing diagnoses in the UK. For example, 86%
of people (121,000 individuals) waited longer than the recommended three months for an
autism diagnosis in December 2022 (NHS Digital, 2023). Therefore, to expand upon current

understanding, Chapter 3 studied self-restraint across the neurodevelopmental continuum.

1.4 Self-restraint
Self-restraint refers to non-accidental behaviours that are initiated by an individual and

directed towards the self to restrict one’s own physical movement(s). Self-restraint has been
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observed alongside pervasive self-injury in autistic individuals, individuals with ID and/or
those with associated genetic syndromes. Most existing research focuses on understanding the
functional role of self-restraint in attenuating SIB (section 1.4.7.2). However, consistent
reports of self-restraint in the absence of SIB confound understanding (section 2.4.5).
Therefore, while this thesis primarily tests hypotheses related to self-restraint in the presence
of SIB, an additional focus is placed on understanding the theoretical and clinical significance

of self-restraint in the absence of SIB.

1.4.1 Background of self-restraint and self-injury: Lesch-Nyhan syndrome

Around 20 years before the term ‘self-restraint’ was used in the context of self-injury (e.g., by
Pace et al., 1986), reports of self-restraining behaviours shown by individuals with Lesch-
Nyhan syndrome were published (Lesch & Nyhan, 1964). Lesch-Nyhan syndrome is a rare
genetic disorder with a prevalence of 0.0005 cases per 100 people (D’Souza & Karmiloff-
Smith, 2017), and is associated with ID. Severe SIB is a pervasive behavioural challenge for
individuals with Lesch-Nyhan syndrome (McCarthy et al., 2011; Nyhan, 1976). Estimates
suggest 45% of individuals obtain permanent lip or inner-cheek damage (Anderson & Ernst,
1994; Christie et al., 1982), with self-injury so extreme many children partially amputate
fingers or the tongue (Nyhan, 1976). Thus, SIB is uniquely common and clinically damaging

for individuals with Lesch-Nyhan syndrome.

The most common intervention for severe SIB in Lesch-Nyhan syndrome is imposed restraint
(Olson & Houlihan, 2000; Wurtele et al., 1984), including the use of gloves, helmets, arm
splints and arm or hands straps (McCarthy et al., 2011). Many individuals with Lesch-Nyhan

syndrome require restraint devices 100% of the time (e.g., 18 out of 37 patients; Anderson &
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Ernst, 1994). Interestingly, many individuals with Lesch-Nyhan syndrome show a strong
preference for restraint and appear “terrified” when restraint is removed (Nyhan, 1976,
p.239). Restraint removal is typically followed by immediate self-injury, such as hand biting
(Nyhan, 1976), and/or attempts to physically restrict movement (self-restraint), for example
by clasping hands behind the back (Wurtele et al., 1984), sitting on hands, or tucking hands
under seatbelts (Christie et al., 1982). Self-restraint following removal of mechanical restraint
has therefore been theorised to function as avoidance of SIB (Christie et al., 1982). A change
in personality has also been reported in response to restraint removal. Nyhan (1976) described
how a relaxed and co-operative restrained individual becomes agitated, screams, and
desperately attempts to re-access restraint if removed. Consequently, a strong preference for
restraint, and the emergence of self-restraint in the absence of mechanical restraints, has

prompted commentary on the seemingly ‘involuntary’ displays of self-injury.

Silverman et al. (1984) described self-injury in Lesch-Nyhan syndrome as appearing to
“belong to someone else” (p.545), whereby individuals self-restrain seemingly in attempt to
regain behavioural control. Insightful evidence from an individual with Lesch-Nyhan

syndrome was reported by Buzas et al. (1981):

Curiously enough, Bonny [sic] believed that he could not control his mutilative
behavior and as a result, he, himself, had asked the staff not to remove his restraints. He even
dictated a memo to the unit director asking to have the attendants stop asking if he wanted his
restraints off. During the periods when his restraints were removed, 10 minute baths and
infrequent swim sessions, Bobby either sat on his hands or clutched them to his sides. (Buzas
etal., 1981, p.50).

Altogether, early reports of ‘uncontrollable’ self-injury and a unique preference for restraint in
Lesch-Nyan syndrome laid the groundwork for exploring the phenomenon of restraint-

seeking. The term ‘self-restraint’ was later applied (e.g., Pace et al., 1986; Rojahn et al., 1978;
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Silverman et al., 1984) to describe both self-initiated restraint (i.e., use of own body to restrict
movement) and a preference for imposed restraint (i.e., being held by other people or use of
mechanical devices). Self-restraint has since attracted academic interest due to its clinically

significant consequences.

1.4.2 Consequences of self-restraint

Self-restraint is of interest for both practical and theoretical reasons. Practically, self-restraint
has been associated with a range of deleterious consequences. Extreme and prolonged
restraint can render individuals immobile (Isley et al., 1991) posing serious risks to physical
health, including halted motor development and muscular atrophy (Smith et al., 1992). 1ll-
fitting restraint devices can lead to bruising or loss of circulation (Hagopian et al., 2015).
Powers et al. (2007) described a 16-year-old girl with moderate ID and SIB who self-
restrained by looping her fingers through arm splint straps for 97% of the observation time,
cutting of blood circulation to her fingers and impacting motor, educational and adaptive
abilities. Chronic self-restraint can also impact socialisation and reduce opportunities to
engage in independent functional skills (Scheithauer et al., 2015), and quality of relationships
with others (Christie et al., 1982). Hagopian et al. (2023) described self-restraint as
“debilitating and self-limiting” (p.575) due to its impact on adaptive functioning. Preferred
long-term restraint may also impact academic achievement by contributing towards school-
withdrawal (Jennett et al., 2011). Altogether, seeking a state of restraint can impact physical
and psychological wellbeing. Importantly, self-restraint is most often displayed by individuals
who also show SIB (e.g., section 1.4.1), behaviours that have deleterious consequences for
individuals and their carers (section 1.2.1). Hagopian et al. (2023) reported that individuals

with automatically-reinforced SIB and self-restraint show high treatment resistance. Thus, the
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concomitance of both behaviours poses significant challenges to clinical outcomes.

Theoretically, the presence of self-restraint in response to self-injury suggests that the operant
learning model of self-injury, the prevailing explanatory model for SIB, cannot account fully
account for behaviour (section 1.4.7.1). Despite the clinical significance of self-restraint,
however, there is a lack of research focusing on self-restraint, and as a result the phenomenon

is not well-understood.

There are several possible explanations for the paucity of self-restraint research. Firstly,
purposeful self-restrictive practices are relatively common within the general population. For
example, it is not unusual to sit on hands or cross arms to prevent fidgeting (Sturmey, 2015).
The breadth of topographies and their use in populations without SIB mean it is challenging
to distinguish seemingly ‘typical’ behaviours from the clinically significant behaviours. In
contrast, the dearth of self-restraint research may be explained by the relative rarity of
“functional’ self-restraint that controls SIB (section 1.4.7.2). For example, Kerth et al. (2009)
stated that professionals were likely to encounter only a “handful” of individuals exhibiting
both SIB and self-restraint throughout their entire careers (p.192). More recently, however,
cross-sectional studies have identified a high (but variable; section 2.2.1) prevalence of
concomitance, where up to 92% of individuals who self-injure also self-restrain (Oliver et al.,
2003). Thus, rather than rarity of behaviour, the relative paucity of self-restraint research may
be better explained by the highly complex relation it appears to share with SIB (Kerth et al.,

2009).

10
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1.4.3 Prevalence of self-restraint

The prevalence of self-restraint varies widely across studies (section 2.4.2). Fovel et al. (1989)
found up to 2.9% of individuals with ID showed self-restraint, while Oliver and colleagues
(2003) reported a prevalence of 76.1%. Variation is attributed to differences in the conceptual
and practical definitions of self-restraint between studies, and methodological variance, such
as study characteristics (e.g., sample size) and participant characteristics (e.g., age, sex®,
diagnosis; section 2.2.1). Such variance also influences prevalence estimates of self-restraint
shown by those known to self-injure (7-92%; Iwata et al., 1994; Oliver et al., 2003; section
2.3.3). Given the potentially adverse consequences of self-injury and prolonged self-restraint,
Chapter 2 aims to establish the meta-analytic prevalence estimate of self-restraint in

populations at high-risk for SIB.

1.4.4 Definitions of self-restraint

Self-restraint is a challenge to define, partly due to the wide breadth of topographies that may
be considered ‘self-restraint’, and differences in the interpretation of behaviours.
Nevertheless, most, if not all, descriptions of self-restraint in the literature agree on two core
definitions: self-initiation of behaviour and restriction of own body movements. Self-initiation
refers to engaging in self-restraint without being asked or told to, and engagement in self-
restraint without the help of another person (except to request imposed or physical restraint,
section 1.4.5.1). Descriptions of individuals seeking, gesturing for and even begging for
mechanical restraints (Seegmiller, 1980) indicate self-initiation. While the function of

behaviour cannot be inferred from the presence of self-initiation alone, it is important to

5 Sex, the biological construct, and gender, the social and cultural construct, are separable. For clarity,
terminology adopted within this thesis reflects terminology presented to caregivers during data
collection, which varies between Chapters. For simplicity, references to ‘sex’ and ‘gender’ are both
considered to represent biological sex unless otherwise stated.

11
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establish that self-restraint behaviours are voluntary, rather than involuntary. Other definitions
of self-restraint only specify restriction of own body movement (e.g., Bruhl et al., 1982; Fovel
etal., 1989; Isley et al., 1991; Jennett et al., 2011; Laverty et al., 2020), while others define
self-restraint by topography (e.g., Iwata et al., 1994; Kerth et al., 2009; Lerman et al., 1994;
Oliver et al., 2003). Rojahn (1986) defined self-restraint as stereotypy, suggesting behaviours
are not driven by internal goals. Finally, purely topographical definitions of self-restraint
make no suggestion of behavioural function. Therefore, there are several definitions of self-
restraint observed in individuals with neurodevelopmental conditions that do not assign a

functional relation with SIB.

Many researchers define self-restraint in relation to SIB. Some suggest that self-restraint
functions to prevent, avoid or suppress SIB (Hyman et al., 2002; King, 1993; Laverty et al.,
2020; Powell et al., 1996; Rooker et al., 2022; Silverman et al., 1984; Smith et al., 1992)
while others have defined self-restraint as a behaviour that is physically incompatible with
self-injury (Hagopian et al., 2015, 2017, 2020, 2023; Rooker et al., 2020). For example,
Lovaas and Simmons (1969) described an individual who held cups in both hands so that they
could not hit their head. Forman (2003) suggested self-restraint that is incompatible with SIB
functions to avoid or suppress SIB. However other researchers have combined two or more
parameters of self-restraint in their definition of the behaviour. For example, Schroeder and
Luiselli (1992) defined self-restraint both topographically (“entangle their legs and arms in
clothing or furniture or lie on their arms or legs”, p.293) and functionally (i.e., behaviour
functions to prevent SIB). Agreement on a single definition of self-restraint is complicated by
the range of topographies of self-restraint. For example, Forman (2003) described 94

topographies of self-restraint shown by 55 individuals. Therefore, to understand the

12
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phenomenon of self-restraint and interpret the existing literature, it is necessary to first define

the parameters of self-restraint.

As noted above, self-restraint behaviours may occur for a variety of reasons. Oliver et al.
(2003) proposed an important distinction between the presence of self-restraining behaviours
(i.e., solely topographical definition) and the use of self-restraint to manage behaviour.
Authors suggested self-restraint behaviours alone may be common and have no significant
functional properties. Rather, it is the presence of additional parameters of behaviours
observed alongside behaviours that indicate functional self-restraint. These parameters are

now described in turn.

1.4.5 Parameters of self-restraint

1.4.5.1 Topography
Topography refers to the specific behaviour observed. Isley et al. (1991) recognised the
breadth of topographies reported in the literature and grouped these into three categories of
self-restraint. Each category, alongside an additional fourth category proposed by Oliver et al.

(2003), is described.

The first category involves restriction of body movements using clothing that is worn, such as
entwining hands inside one’s shirt (Hardy et al., 1984), hiding hands under a coat (Korten et
al., 1975), pushing hands into pockets (Rojahn et al., 1978), and trapping arms in the main
body of clothing (e.g., t-shirt or jumper; Forman et al., 2002). Material that is not worn may
also be used to restrict movement, such as pushing hands and arms into a rolled-up towel

(Bruhl et al., 1982) and wrapping one’s body in a sheet (May et al., 1981; Underwood et al.,
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1989) or blanket (Bruhl et al., 1982).

The second category involves using one’s own body to limit movement, for example sitting on
hands (Ball et al., 1975), holding arms behind back (Myers & Deibert, 1971), using own body
weight to pin legs or arms down (Silverman et al., 1984) and putting hands under thighs (Pace
et al., 1986). The third category involves holding or squeezing objects to restrict movements,
such as holding a cup (Lovaas & Simmons, 1969), a ball (Tarpley & Schroeder, 1979) or a
pillow (Bruhl et al., 1982). Individuals may also cling to furniture (Callias et al., 1973) by
locking arms tightly under arm rests of chairs (Rojahn et al., 1978) or tucking arms under

tables (Underwood et al., 1989).

Oliver et al. (2003) identified a fourth category describing a preference for imposed physical
or mechanical restraint. This includes gesturing for or requesting another person to physically
restrain the body (May et al., 1981) or hands (Ball et al., 1975). For example, an individual
may cling to people, climb into someone’s lap (Tate & Baroff, 1966), hug people
(Underwood et al., 1989) or hold another’s hand with both hands (Derby et al., 1996). This
fourth category also includes a preference for mechanical restraint devices (Saposnek &
Watson Jr, 1974) such as leg restraint (Lovaas & Simmons, 1969), arm splints (Derby et al.,
1996; Foxx & Dufrense, 1984; Oliver et al., 1998; Smith et al., 1992), helmets (Muttar, 1975),
posey belts (Bruhl et al., 1982; Underwood et al., 1989) or straightjackets (Kinnell, 1984;

Zehr & Theobald, 1978).

Regarding imposed restraint, there are reports in the literature of ‘stimulus control’ devices.

This refers to the use of an object to control behaviour even if it does not restrict movement.
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For example, a survey of individuals with Lesch-Nyhan syndrome revealed 46% of
participants sought restraint in response to self-injurious biting that did not restrict hand
movement, such as seeking lightweight gloves or bandages (Anderson & Ernst, 1994).
Understanding of stimulus control has developed from case studies whereby restraints are
systematically faded (i.e., the restrictive properties decreased). For example, Oliver et al.
(1998) found that a non-restrictive arm splint (i.e., 100% flexion was possible) maintained
reinforcing properties, such that while it was worn self-injury and self-restraint did not occur.
Scheithauer et al. (2015) reported low levels of self-restraint while splints were worn, even
when full flexion was possible. Such non-restrictive devices have been termed “symbolic
restraints” (Pace et al., 1986, p.384), and examples include eyeglasses (Foxx & Dufrense,
1984) and wrist-bands (Pace et al., 1986). In short, the presence of symbolic restraints in

some cases serves as discriminative stimuli for injury-free behaviour.

It is not uncommon for an individual to display multiple self-restraint topographies from
different categories. For example, Smith et al. (1992) described a child who displayed at least
six forms of self-restraint, including using clothing, objects and other people. Cross-sectional
research has revealed similar findings: Forman (2003) administered the Self-Restraint
Questionnaire (SRQ); Oliver et al., 2003), which measures 23 forms of self-restraint, to 63
individuals with ID who showed SIB. Findings indicated that individuals displayed an
average of two behaviours, ranging from one to 16. Furthermore, the Self-Restraint Checklist
(SRC; Powell et al., 1996) measures seven topographies (including an additional ‘other’
item). Powell et al. (1996) reported that while many participants, adults with ID and SIB,
displayed one self-restraint topography (52%), the mean number of topographies displayed

was 1.98, ranging from one to five behaviours. Finally, Hyman et al. (2002) reported 48% of
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participants with CdLS displayed one topography. Interestingly despite the SRQ measuring
over three times the number of topographies than the SRC, across both measures the average
number of topographies displayed was around two. Therefore, there are many forms of self-
restraint, and individuals with 1D tend to display more than one topography. It is important to
identify the number of self-restraint topographies an individual shows, as research has shown
that different forms of self-restraint may be associated with different functions of behaviour,
for example to prevent different topographies of SIB (Rojahn et al., 1978). Therefore, Chapter
3 describes the first study to measure self-restraint as a continuous variable representing the

number of topographies displayed.

The parameter of topography is vital for describing phenomenon. It may not be adequate,
however, to infer the function of behaviour based solely on a topographical definition of self-
restraint. This is because some forms of self-restraint, such as sitting on hands or wrapping a
blanket around oneself, are typical of all individuals, and are not exclusively exhibited by
individuals who self-injure. However, a topography-only definition of self-restraint is not
without value. For example, identification of incompatible topographies of self-restraint and
self-injury may reveal important information about the putative function of behaviours.
Therefore, topography is a fundamental parameter for identifying and describing self-

restraint.

1.4.5.2 Intensity
Intensity refers both to how many times an individual self-restrains (i.e., frequency) and/or the
amount of time an individual spends engaging in any given topography of self-restraint (i.e.,

duration). Intensity represents the pervasiveness of self-restraint. The combination of
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frequency and duration reflects the conceptual overlap of the individual parameters and

highlights the lack of precise data reporting frequency and duration of self-restraint.

Oliver (1991) provided detailed frequency data using the SRQ with individuals with ID who
showed SIB. The behaviour ‘pushes hands inside trousers’ occurred ‘half of the time” for 3%
of participants. ‘Entwines hands in the front part of clothes’, ‘lies on stomach holding hands
behind back’ and ‘indicates desire for hands to be held” occurred ‘most of the time’ for 3% of
participants. Finally, ‘carries object around without manipulating, using or playing with it’
occurred ‘all of the time” for 8% of participants. Overall, while these data indicate the
frequency of self-restraint, and potential for behaviours to become persistent (section 1.4.2), a
focus on frequency alone may underrepresent the severity or impact of self-restraint. It is
therefore useful to combine frequency and duration data. Forman et al. (2002) reported
duration of self-restraint behaviours (e.g., trapping arms in clothing) observed in a 26-year-old
man with Down syndrome and profound ID. Across the 16.5 hours of observations over three
weeks, self-restraint occurred for 96% of the total observation time. Under conditions of
experimental functional analysis (section 1.4.7.2), Scheithauer et al. (2015) reported a 12-
year-old girl with Down syndrome showed self-restraint for 9.8% of the observation time and

did not show self-restraint when wearing arm splits with any rigidity.

Case studies have repeatedly noted extreme amounts of time spent in restraint, but precise
durations are scarcely reported. For example, Jennett et al. (2011) described a 17-year-old
autistic female with a severe ID who gestured for ‘homemade’ restraints “approximately 23h
a day” (p.1111). The restraint involved wearing long socks over hands and forearms, then

attaching forearms together and securing behind the back using Velcro straps. Pace et al.
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(1986) described an 18-year-old man with a profound ID held in place by rigid tubes that
restricted arm movement “24 hours a day” (p.382), and O’Reilly et al. (2003) described a 27-
year-old man with Down syndrome and profound ID who wore rigid arm sleeves “24 hours
per day” (p.542). This was despite the individual having the physical ability to remove the
sleeves himself, therefore this, coupled with the fact sleeve removal led to distress and SIB,
suggested the devices had obtained reinforcing properties and therefore can be considered
‘self-restraint’. Finally, Kinnell (1984) described a 17-year-old autistic female with severe ID
who had an ‘addiction’ to wearing a straightjacket, which was worn “more or less round the
clock” (p.78). Overall, there are many reports of individuals with ID seeking prolonged
restraint. However, it is important to acknowledge the sample bias of case study reports and
therefore existing data on self-restraint duration are not necessarily typical of all forms of self-

restraint for all individuals who self-injure.

In summary, the parameter of intensity combines both frequency and duration to indicate the
clinical significance of self-restraint. For example, an individual who seeks self-restraint
(including mechanical restraint) for prolonged durations may be at higher risk of the
deleterious consequences of self-restraint (section 1.4.2). However, there are limited data
directly reporting intensity of different topographies of self-restraint (i.e., beyond mechanical
restraints) in samples more representative of the broader population. This was therefore the

primary aim of Chapter 5.

1.4.5.3 Preference for behaviour
Preference for behaviour refers to negative affect and increase in SIB when self-restraint is

terminated, alongside positive affect when self-restraint is available. Preference for self-
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restraint may be indicated by anxiety upon restraint removal. For example, an individual may
appear fearful (Lovaas & Simmons, 1969; Nyhan, 1976), agitated (Foxx & Dufrense, 1984)
and angry when self-restraint is unavailable (Kinnell, 1984). The individual may scream,
appear pained (Nyhan, 1976) and cry without tears (Saposnek & Watson Jr, 1974). Restraint
removal may also lead to refusal to eat or sleep (Kinnell, 1984; Lovaas & Simmons, 1969;

Nyhan, 1976). Importantly, distress alleviates once restraint is available or reapplied.

The immediate occurrence of self-injury once self-restraint is terminated is another indication
of preference for behaviour (e.g., Foxx & Dufrense, 1984). Examples include hand biting and
tearing flesh (Nyhan, 1976) and intense slapping of the temples resulting in bruising and

abrasions (Saposnek & Watson Jr, 1974). SIB may persist until restraint is reapplied.

Preference for self-restraint is also indicated by the enjoyment of engaging in self-restraint
(Favell et al., 1981), and feelings of safety and contentedness while self-restraining (Bruhl et
al., 1982). An individual may seek (Foxx & Dufrense, 1984), gesture for (Jennett et al., 2011)
or look for restraint (Bruhl et al., 1982), and assist with the application of restraint (Bruhl et
al., 1982; Foxx & Dufrense, 1984). Anderson and Ernst (1994) reported 87% of participants
(n=33 individuals with Lesch-Nyhan syndrome) made decisions around accessing restraint,
with 92% expressing a desire to be restrained. Finally, an individual may engage in alternative
forms of self-restraint when preferred forms are unavailable. For example, Buzas et al. (1981)
described an individual who sat on their hands when arm restraints were removed. Overall,
the parameter of preference for behaviour (i.e., enjoyment of self-restraint, and anxiety and
SIB upon restraint removal) may be indicative of self-restraint that functions to avoid, prevent

or terminate SIB (section 1.4.7).
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In conclusion, there are multiple parameters of self-restraint. Previous research suggests that
the greater number of parameters observed provides stronger evidence of functional self-
restraint (Forman, 2003; Oliver et al., 2003). For example, self-restraint topographies that
occur at a high frequency with a long duration (i.e., intense self-restraint), that are self-
initiated, preferred, and incompatible with SIB, or control behaviour through stimulus control
contingencies, are most likely functioning to escape SIB. To look beyond the case study
literature, it is important to measure parameters of self-restraint and test hypotheses of

behaviour within larger samples of high-risk populations.

1.4.6 Existing measures of self-restraint: A taxonomy

It is important to examine the parameters assessed by different measures of self-restraint to
make inferences about behaviour. There are four main measures of self-restraint: the SRC
(section 3.3.4.2.5), the SRQ (section 4.3.4.2.2), the Self-Restraint Questionnaire 2 (SRQ2;
Forman, 2003; section 4.3.4.2.3) and direct observation (section 5.3). Topographies measured
by the SRC, such as ‘positions self to restraint’ (item three), and the SRQ, such as ‘pushes
hands into pockets’ (item five), derive from the case study literature describing individuals
who also showed self-injury, such as ‘pinning legs or arms down using body weight’
(Silverman et al., 1984) and ‘tucking hands in pockets’ (Rojahn et al., 1978). Table 1.1
summaries the parameters measured and scoring criteria of these tools adopted within this
thesis. Figure 1.1 provides a diagrammatic representation of self-restraint taxonomy utilised

throughout Chapters.

In summary, self-restraint measures vary in the number and types of parameters assessed, and

restrictiveness of definition. Given such variation, it is important to examine the relation
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between different assessments, and associations with putative correlates. Informant-report
tools and observational methods have not yet been compared between and within samples,
limiting understanding of the relative value of each measure. Therefore, this thesis used all
described measures of self-restraint to compare associations with demographic, behavioural
and cognitive variables. This allowed for testing of prevailing explanatory hypotheses of self-

restraint based on different definitions and behavioural parameters.
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Table 1. 1 Description of self-restraint measurement tools, parameters assessed and scoring criteria

Chapter 1. Introduction to self-restraint

Measure Parameter Scoring Chapter
Name Brief description # Name ‘Self-restraint’ ‘No self- Total score used
group restraint’ group
SRC Informant-report 1  Topography Answered ‘yes’ Answered ‘no’  ‘Total topography score’ Chapter
questionnaire. to at least one to all items Sum number of topographies 3
Checklist of seven item checked ‘yes’ (0-8).
behaviours,
including free Higher scores represent greater
textbox to describe number of topographies.
‘other’.
Direct Records topography 2?2 Observed Displayed at Did not display ~ ‘Total observation intensity Chapter
observation  and intensity of self- topography  least one form any self-restraint score’ 5
of restraint behaviours and intensity  of self-restraint  during Percentage of time spent

behaviour within a specified
timeframe under
certain conditions.
Naturalistic
observation or
experimental

functional analysis.

at least once
during
observation time

observation time

engaging in self-restraint while
visible (intensity proportion)
transformed to a continuous
score °.

Higher scores represent higher
intensity.

Note. # = number of parameters; SRC = Self-Restraint Checklist.
2 Parameters refer to those extracted in this thesis (Chapter 5).  See section 5.3.4 for full description.
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Measure Parameter Scoring Chapter
used
Name  Brief description Name ‘Self-restraint’ ‘No self- Total score
group restraint’ group
SRQ Informant-report Informant-report Scored above Scored zero ‘Total SRQ intensity Chapters
questionnaire. topography and  zero (‘some’, (‘never’)onall  score’ 5and 6
intensity ‘half’, ‘most’ or items (1-23) Sum scores of items 1

Measures the frequency of 23
listed behaviours (‘never’,
‘some’, ‘half’, ‘most’ or ‘all
of the time’), including one
free textbox to elaborate on
frequent behaviours, and one
free textbox to describe
‘other’ forms of self-restraint.

‘all of the time”)
on at least one
item (1-23)

to 23 (each item scored
from zero, ‘never’, to
four, ‘always’).

Higher scores represent
greater number of
topographies and higher
intensity of behaviour.

Note. # = number of parameters; SRQ = Self-Restraint Questionnaire.
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Measure Parameter Scoring Chapter
Name Brief description # Name Groups Total score Lese
SRQ2 Informant-report 3 Topography ¢, intensity  ‘Multi-parameter groups’ N/A Chapter 6

questionnaire.

Measures additional
parameters of behaviour
reported in SRQ (six
items for individuals who
SIB, four items for those
who do not SIB).

¢ and preference for
behaviour

(and confirms self-
initiation,
incompatibility with
SIB/ stimulus control %)

If child self-injures
- Yes self-restraint/yes SIB
(met criteria for all parameters)
- No self-restraint/yes SIB
(did not meet criteria for all parameters)

If child does not self-injure

- Yes self-restraint/no SIB
(met all parameters except incompatibility
with SIB)

- No self-restraint/no SIB

Note. # = number of parameters; SRQ2 = Self-Restraint Questionnaire 2.
¢ Preliminarily measured by SRQ. ¢ Factors are not considered parameters, rather core descriptors of self-restraint.
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Figure 1. 1 Diagrammatic representation of self-restraint measurement taxonomy
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Note. SRQ2 = Self-Restraint Questionnaire 2.

1.4.7 Dominant theories of self-injury and self-restraint

1.4.7.1 Operant learning model: Self-injurious behaviour

Most theories of self-restraint build upon theoretical understanding of SIB, which is best

understood through the Skinnerian theory of operant learning (Emerson, 1998). According to

this model, SIB emerges as an adaptive learned response, functioning to access environmental

and/or sensory rewards contingent upon triggering antecedents. Automatic sensory feedback

may positively reinforce SIB, while removal of aversive sensations or pain can serve as

negative reinforcement. Environmental antecedents such as low social attention or demanding

tasks may ‘trigger’ SIB. Here, a ‘mutual reinforcement cycle’ (Oliver & Richards, 2015) may
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form, whereby the individuals’ SIB is reinforced by socially mediated environmental
contingencies (e.g., caregiver attention or demand removal)®, but the caregivers’ socially

mediated response is also, in turn, reinforced by the cessation of the SIB.

Despite operant theory dominating understanding of SIB maintenance, and the extensive
supporting evidence (e.g., lwata & Dozier, 2008; Matson & Lovullo, 2009), the operant
model has limitations for understanding behaviour. This is evidenced by the intriguing
phenomenon of individuals attempting to restrain their own body movements. It is
paradoxical that an individual, who, according to the operant model, exhibits SIB as a learned
response to access reinforcing consequences, would self-initiate a behaviour that terminates
the self-injury preventing access to those reinforcing consequences. If SIB is purely a learned
behaviour, it should be constrained by the environmental or sensory contingencies that it
functions to obtain, and therefore should not require any external motoric inhibition (i.e., self-
restraint). Thus, a purely operant account of SIB is theoretically incompatible with the

“curious” phenomenon of self-restraint (Fisher & Iwata, 1996, p.93)

1.4.7.2 Operant learning models: Self-restraint
Many explanations for self-restraint suggest these behaviours are reinforced through operant
learning. First described by Baroff and Tate (1968), the prevailing theory is that through
negative reinforcement self-restraint is reinforced by avoidance or escape from SIB (Luiselli,
1993). This suggests that self-restraint emerges as a response to the pain or discomfort caused

by self-injury, and it is the removal of this pain that negatively reinforces self-restraint for

¢ Crucially, the caregiver does not intend to reinforce behaviour, rather they intend to stop self-injury.
For the caregiver, the removal of SIB following intervention negatively reinforces the intervening
behaviour.
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future occurrences of SIB (Figure 1.2). Over time this cycle may become an avoidance-
motivated behaviour, whereby the individual seeks self-restraint in the presence of the
antecedent before the SIB occurs, avoiding any experience of SIB-related discomfort
altogether (Figure 1.3). This may explain surprisingly high reports of self-restraint in the

absence of SIB (e.g., 66%, Laverty et al., 2020; section 2.4.2).

Figure 1. 2 Diagrammatic representation of self-restraint negatively reinforced by escape from
self-injurious behaviour

SIB emerges as

a learned

/ response \
Triggering
antecedent SIB causes pain
(internal or and discomfort

environmental)
SIB terminates,
pain and Self-restraint
discomfort emerges
removed -«

[ Negatively reinforces self-restraint as a response to aversive SIB ]
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Figure 1. 3 Diagrammatic representation of self-restraint negatively reinforced by avoidance
of self-injurious behaviour

SIB does not

occur
Self-restraint
(emerged as a Aversive SIB is
learned response not experienced
to SIB)
=

Negatively reinforces self-restraint as a response to pain
from SIB

Experimental functional analysis, a procedure that identifies operant functions of behaviours
by systematically manipulating antecedents and consequences (Matson & Lovullo, 2009),
supports this operant account. An inverse-relation between self-restraint and SIB has been
established, whereby SIB (e.g., face hitting) decreases when self-restraint (e.g., entwining
fingers in material) is available (Powers et al., 2007). The self-injury may function to escape
task demands (e.g., Smith et al., 1992), access objects such as food (Kerth et al., 2009) or
serve as automatic reinforcement (e.g., Hagopian et al., 2015; Powers et al., 2007; Rooker et
al., 2020). This reveals a complex cycle of reinforcement between antecedents, SIB and self-
restraint. The relation between SIB and self-restraint is examined using experimental
functional analysis sub-conditions where self-restraint is available and unavailable. Within

non-verbal males with profound 1D, Smith et al. (1992) found results from two participants
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that were consistent with negative reinforcement (i.e., low levels of SIB and high levels of
self-restraint occurred in the self-restraint-available sub-condition, and high levels of SIB
occurred during the self-restraint-unavailable sub-condition). Similarly, Kerth et al. (2009)
reported that the self-injury of a 16-year-old autistic male with moderate-to-severe 1D reduced
by 52% from baseline when self-restraint (non-contingent access to a hooded sweatshirt) was
available. However, existing experimental research typically employs single-case study
designs to identify behavioural function, where the characteristics of the individual are largely
unimportant and findings are not generalised to the wider population. Thus, this thesis aimed
to further the field by employing population-based cross-sectional designs across cohorts of

individuals with neurodevelopmental conditions.

Not all data support a theory of negative reinforcement, for example Smith et al. (1992) found
one participant displayed higher levels of SIB than self-restraint across all conditions, and no
clear function of behaviours could be ascertained. Thus, consideration of alternative or
complementary operant models of behaviour is warranted. Schroeder and Luiselli (1992)
proposed that self-injury and self-restraint are maintained by the same reinforcing properties
(i.e., share the same functional class). This theory suggests that the function of self-restraint is
not the avoidance of SIB, rather the function of self-restraint is similar to reinforcers of SIB
(Pace et al., 1986). For example, self-restraint may be positively reinforced by caregiver
attention (Derby et al., 1996; Figure 1.4) or negatively reinforced by task escape (Figure 1.5).
Importantly, self-restraint may become the prevailing behavioural response over-and-above
SIB as the same reinforcing contingencies are accessed while the aversive properties

associated with SIB are avoided (Pace et al., 1986).
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Figure 1. 4 Mutual reinforcement cycle of social positive reinforcement of self-injury and self-restraint
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In contrast, research has suggested that self-restraint and SIB are functionally independent
behaviours, such that self-restraint does not function in relation to SIB. Early evidence from
Peterson and Peterson (1968) suggested that the topography of ‘wrapping oneself in a
blanket’ serves as discriminative reinforcement for rewards unrelated to SIB, such as warmth,
sensory stimulation and comfort. Fisher and Iwata (1996) suggested it was unlikely that SIB
and self-restraint would develop independent functions by chance alone, therefore it is
perhaps more likely that both behaviours initially share a functional relationship and become
functionally independent over time (e.g., Figure 1.6). For example, evidence of self-restraint
continuing to occur after SIB has been eliminated through intervention (e.g., Rojahn et al.,
1978) reveals how self-restraint may develop new functions that are unrelated to SIB.
Alternatively, Favell et al. (1978, 1981) suggested that self-restraint, such as imposed physical
or mechanical restraint, may initially begin as neutral stimuli introduced in response to SIB,
however over time acquire reinforcing properties through positive reinforcement, such as
social attention or sensory stimulation, or negative reinforcement such as escaping tasks or

demands, that are unrelated to SIB.

In summary, operant models of self-restraint are highly regarded and theoretically supported.
However, an overarching limitation of operant paradigms is the self-initiated restriction of
movement that may risk losing access to the reinforcing consequence. In response to this
theoretical conundrum, authors have speculated the role of behavioural control in driving SIB

and self-restraint.
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Figure 1. 6 Example of functional independence of SIB and self-restraint
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1.4.7.3 Models of compulsivity and impulsivity
Early literature describing SIB and self-restraint noted the seemingly ‘involuntary’ nature of
the behaviour for some individuals (Dizmang & Cheatham, 1970). Lovaas and Simmons
(1969) described an eight-year-old male with severe ID who appeared frightened of his own
SIB, who only settled once restrained. Christie et al. (1982) reported of a man with Lesch-
Nyhan syndrome who would tell his hand to “be good” when restraints were briefly removed
(p.298). Evidence of a ‘subtype’ of self-injurers who display automatically-reinforced self-
injury and co-occurring self-restraint suggests self-restraint might not be constrained to
environmental contingencies, turning attention towards the role of cognitive control in the
relation between self-restraint and SIB (Hagopian et al., 2018). Initially, a compulsivity
hypothesis of SIB was proposed to account for ‘out of control’ SIB (King, 1993; section 3.2),
with broader deficits in inhibitory control (and other components of EF) driving behaviours

(Oliver & Richards, 2015; Richards et al., 2017; section 6.2.3).

Impulsive behaviour’ reflects the inability to stop the initiation of behaviour, leading to
behaviours that appear premature, risky and occur without foresights (Robbins et al., 2012).
Building upon this ‘trait’ is compulsivity, which reflects the inability to stop a behaviour once
it is initiated (i.e., persistence or perseveration). Compulsive behaviours are typically
repetitive, habitual and chronic in nature, and are driven by a lack of voluntary control over
behaviour (Figee et al., 2016). Compulsive behaviours are not goal-driven, are inappropriate
for the situation, and lead to negative outcomes (Robbins et al., 2012). Both compulsivity and

impulsivity are associated with frontal-striatal brain circuitry, which is considered to drive

7 A note on terminology: ‘inhibitory control’ refers to the cognitive process (i.e., executive function) and is used
when referring to the hypothesis (e.g., hypothesis of impaired inhibitory control). ‘Impulsivity’ refers to the
behavioural representation of a lack of inhibitory control (e.g., the putative correlate of impulsivity). Impulsivity
and impulsive behaviour are synonymous. Inhibition refers to the ability to override an impulsive behaviour.
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top-down control over behaviour (Hook et al., 2021), commonly co-occur, and are associated
with long-term negative outcomes (Chamberlain et al., 2019). Both constructs are evidenced
by motor disinhibition (Robbins et al., 2012). Drawing on the Obsessive-Compulsive
Disorder (OCD) literature, King (1993) suggested self-restraint compensates for SIB that is
compulsive, with some studies finding elevated rates of compulsivity in those who self-
restrain (e.g., Powell et al., 1996). Understanding of the role of compulsivity in driving self-
restraint across neurodevelopmental conditions is limited by a lack of empirical investigation
and direct measures of behaviour (section 1.3.2). Therefore, Chapters 3 and 6 examine
relations between indirect (i.e., informant-report) and direct (i.e., performance-based) markers

of compulsivity with self-restraint in individuals with autism and/or ID.

Compelling reports of a preference for self-restraint (section 1.4.5.3) and evidence of anxiety
“appear[ing] to stem from a fear of self-mutilation” (Wurtele et al., 1984, p.229) suggests
individuals may be ‘anxious’ to seek a state of restraint due to ‘compulsive’ SIB (King,
1993). This theory stems from understanding of OCD, whereby compulsions are driven by an
urge to reduce anxiety or distress (APA, 2013). Romanczyk et al. (1992) proposed SIB
induces high arousal, which is lowered through self-initiated restraint. Self-restraint is thereby
associated with the removal of high arousal, negatively reinforcing the behaviour that led to
this ‘soothing’ self-restraint, which may be SIB. A ‘vicious cycle’ of self-injury, anxiety and
self-restraint may thereby develop (section 3.2). Altogether, the role of anxiety/high arousal is
implicated in a compulsive hypothesis of self-restraint and SIB, however the relation is
complex, and the evidence-base is small, contradictory and theoretical in nature (section 3.2).
A barrier to understanding is the challenge of measuring anxiety-related traits in individuals

known to self-restrain, particularly those with severe 1D, who may be unable to introspect and
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self-report internal experiences. Thus, while there is a need to unpick the complex relation
between compulsivity, anxiety, SIB and self-restraint in individuals with 1D, this is
methodologically challenging. This thesis, therefore, aimed to address this literature gap and
clinical need by utilising a novel measure of behavioural anxiety designed for use with

populations with severe/profound ID across the neurodevelopmental continuum (Chapter 3).

Inhibitory control is considered one of three core executive functions (EF), a set of top-down
cognitive abilities that underpin the control of thought and behaviour (Diamond, 2013).
Inhibition requires behavioural and emotional control to override temptations, predispositions,
and habits. Inhibition is a basic component from which more complex EF skills, such as
working memory and cognitive flexibility, build (Devine et al., 2019). A lack of inhibition is
measured by ‘impulsive’ behaviour (Barkley, 1997). Links between executive dysfunction
and autism are well established (e.g., Demetriou et al., 2018), while less research attention has
focused on EF in individuals with 1D, or individuals with co-occurring autism and ID, despite
suggestion of inhibitory control difficulties in this group (e.g., Benallie et al., 2021; McClain
et al., 2022; Spaniol & Danielsson, 2022; Trezise et al., 2014). This is largely due to
methodological challenges of direct measurement of EF in these groups (section 4.2).
Preliminary data have implicated deficits in inhibitory control as predicting self-restraint in
autistic individuals (Richards et al., 2017), however understanding is limited by a lack of
inclusion of individuals with ID (a high-risk group for self-restraint) and reliance on indirect
measures of EF (section 6.2.3). Therefore, this thesis aims to extend existing work by creating
developmentally-appropriate, direct measures of EF for autistic children with ID (Chapter 4)

and investigate relations between EF, self-restraint and SIB (Chapter 6).
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1.5 Conclusions and aims

The literature reviewed above described the phenomenon of self-restraint observed within
populations who show SIB, including autistic individuals, individuals with 1D and/or
associated genetic syndromes. It is important to delineate the putative demographic and
behavioural variables driving self-restraint due to the potentially deleterious consequences of
self-restraint for adaptive and physical functioning. Understanding of self-restraint, however,
is limited both by a paucity of empirical investigation, and a lack of nuance in measuring self-
restraint and putative correlates, such as EF and compulsivity, in neurodevelopmental
conditions. This thesis, therefore, aims to unpick the complex relation between self-restraint,
self-injury and putative correlates by addressing limitations and gaps identified within the

existing literature.

1.5.1 Overall thesis aims
This thesis capitalised on two large-scale studies to further understanding of self-restraint and

its relation with self-injury. Across Chapters, the following aims were examined:

o Aim 1. Delineate the prevalence of self-restraint in populations known to self-injure

o Aim 2. Identify common topographies of self-restraint

o Aim 3. Describe demographic characteristics of participant groups that are associated
with self-restraint

o Aim 4. Examine the relation between self-restraint and self-injury

o Aim 5. Test the compulsivity hypothesis of self-restraint and self-injury

o Aim 6. Test the inhibitory control hypothesis of self-restraint and self-injury

o Aim 7. Compare measurements of self-restraint according to different parameters

A Dbrief overview and rational for each Chapter are provided.
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1.5.2 Chapter 2

Self-restraint is observed across neurodevelopmental conditions, however prevalence
estimates vary widely according to participant and study characteristics. Therefore, Chapter 2
presents a systematic synthesis of the existing cross-sectional literature, and undertakes a
robust quality assessment of the literature. Prevalence data are meta-analysed to identify a
pooled prevalence estimate of self-restraint, its topographies and relations with putative

correlates, including SIB, compulsivity and impulsivity.

1.5.3 Chapter 3

Individuals with low adaptive functioning and greater autism characteristics are at high risk of
displaying SIB, and self-restraint has been conceptualised as a compensatory behaviour in
response to impulsive and/or compulsive self-injury. However, associations have not been
examined in a large, heterogeneous sample of individuals with neurodevelopmental
conditions using a continuous measure of self-restraint. Therefore, Chapter 3 describes the
prevalence, correlates and predictors of self-restraint (measured according to topography)
across the neurodevelopmental continuum (i.e., children and adults with genetic syndromes

associated with autism and/or ID).

1.5.4 Chapter 4

Impaired inhibitory control is hypothesised to drive self-restraint in the context of self-injury.
So far, this has only been assessed using indirect measures of EF, and there are very few
available measures of EF that are suitable for autistic children with ID. Direct and indirect
measures of EF arguably capture different constructs. Therefore, Chapter 4 provides an
overview of a novel battery of direct play-based EF tasks used to assess impulsivity, working

memory and cognitive flexibility in this population. The feasibility, validity and
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developmental appropriateness of the remote tasks was assessed. Self-restraint was measured
using a multi-parameter approach, and the underlying factor structure of the SRQ was

assessed. Methods outlined in Chapter 4 form the basis of Chapters 5 and 6.

1.5.5 Chapter 5

Direct observations of self-restraint provide precise data around the frequency and duration
(i.e., intensity) and topographies of self-restraint. Intense self-restraint impacts physical
wellbeing and adaptive functioning. Thus far, self-restraint intensity has not been examined
beyond informant-report or case study methods, nor using a continuous ‘intensity’ measure of
self-restraint. This limits understanding of behavioural intensity across neurodevelopmental
conditions. Therefore, Chapter 5 describes a naturalistic observation of the intensity of self-
restraint topographies displayed by autistic children with co-occurring ID in the home
environment. The clinical utility of observational methods was assessed through comparisons

with informant-rated self-restraint.

1.5.6 Chapter 6

Self-restraint is considered to attenuate SIB, particularly when the self-injury is automatically-
reinforced and driven by impulsivity and/or compulsivity. No study has yet attempted to
unpick the complex relation between self-restraint, behaviours of concern and EF, despite
clear implications for theoretical understanding. ‘Multi-parameter’ self-restraint accounts for
key parameters of behaviour, providing a stringent ‘functional’ definition of behaviour.
Therefore, Chapter 6 outlines the first study to compare multiple measurements of self-

restraint with direct and indirect assessments of EF.
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1.5.7 Chapter 7
This Chapter reviews key findings, presents a new integrated model of self-injury and self-

restraint, and discusses methodological, theoretical and clinical contributions of this thesis to

the field of self-restraint.
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CHAPTER TWO

THE PREVALENCE AND CORRELATES OF
SELF-RESTRAINT IN INDIVIDUALS WITH AUTISM
AND/OR INTELLECTUAL DISABILITY:

A SYSTEMATIC REVIEW AND META-ANALYSIS

2.1 Preface
Perhaps due to the apparent rarity of ‘functional’ self-restraint, empirical evidence identifying,
describing and explaining self-restraint is characteristically small. However, chronic self-
restraint poses risk to health and wellbeing, and the presence of self-initiated bodily restriction
challenges operant understanding of self-injurious behaviour. The few existing cohort studies
of self-restraint have revealed variable rates of prevalence, complicating understanding of the
fundamental commonality of self-restraint within self-injurious populations. Therefore,
Chapter 2 presents a systematic synthesis of the existing cross-sectional literature to establish
pooled prevalence estimates of self-restraint and its topographies. To evaluate evidence for
hypotheses of operant learning and/or hypotheses of impaired behavioural control, this
Chapter examines the prevalence of self-restraint in the presence and absence of self-injury,
and estimates the size of the relation between self-restraint and putative correlates, including

self-injury, compulsivity and impulsivity.
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2.2 Introduction

Self-restraint refers the self-initiated restriction of own body movements. Topographies
include restricting movement using clothing, material, own body parts, objects, other people
and mechanical devices (section 1.4.5.1). While the implementation of restraint by other
people may not appear to be self-restraint, the distinction from reactive involuntary restraint is
that the individual presents a desire for their movements to be restricted, possibly through
verbalisations, actions, or serious distress upon restraint removal (Oliver et al., 1998). The
overarching aim of this study is to synthesise the existing evidence describing self-restraint in
autism and intellectual disability (ID) and identify the overall prevalence of self-restraint and

its topographies.

Intentional self-restrictive practices are relatively common within the general population
(Sturmey, 2020). However, self-restraint has been more commonly observed in individuals
with neurodevelopmental conditions than in neurotypical peers, with high rates of self-
restraint shown in autistic individuals and/or those with ID (Richards et al., 2017; Smith et al.,
1992). The increased likelihood of self-restraint in these populations may be linked to the
elevated prevalence of self-injurious behaviour (SIB) also observed within such groups
(Adamek et al., 2011). SIB refers to pervasive behaviours that are initiated by and towards an
individual, causing physical change or damage (section 1.2). Despite heterogeneity in

diagnoses, autism and ID are both commonly associated with SIB.

Autism is a life-long neurodevelopmental condition characterised by differences in social

communication and interaction, and restricted/repetitive behaviours. The most recent

diagnostic criteria (DSM-5, American Psychiatric Association [APA], 2013; ICD-11, World
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Health Organization [WHO], 2022) defined social differences as difficulties® with social-
emotional reciprocity, such as turn-taking within conversations, non-verbal communication,
such as eye-contact, and the development or understanding of relationships. Individuals show
two or more restrictive/repetitive behaviours, such as repetitive, stereotypic movements, an
insistence on sameness, restricted and focused interests, and sensory sensitivity (i.e., hyper- or
hypo-reactivity to sensory input). Characteristics present either early in life or at the
emergence of relevant social contexts, cause difficulties in day-to-day functioning, and are not

better explained by other diagnoses, such as ID.

Autism commonly co-occurs with ID (section 1.3). ID is typically classified according to
intellectual ability and adaptive functioning skills. The DSM-5 (APA, 2013) defines deficits
in intellectual functioning as difficulties with planning and reasoning, and academic and
experiential learning. Intelligent quotient (1Q) tests reveal such difficulties, and an 1Q score of
less than 70 (i.e., two standard deviations below the average 1Q of 100) indicates ID.
Alongside intellectual ability, the DSM-5 also describes difficulties with adaptive functioning.
For example, an individual with ID may have difficulties with verbal or non-verbal
communication, such as functional communication, social skills, such as following societal
rules or customs, and daily living skills, such as dressing and feeding. Such difficulties must
present within the developmental period (i.e., are not acquired later in life) and lead to

additional support needs. Estimates suggest that up to 50% of autistic individuals self-injure,

8 The term ‘difficulties’ refers to the experiences of neurodivergent individuals navigating societal
systems tailored towards neurotypical individuals (Fletcher-Watson, 2022). This thesis recognises the
negative connotations of using terms such as ‘difficulty’ and ‘deficit” when referring to experiences of
autistic individuals (Fletcher-Watson & Happe, 2019). However, in order to test theoretical
accounts of behaviour and cognition, such terminology is necessary to make the direction of difference
clear.
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while prevalence rates in individuals with ID are approximately 12% (Oliver et al., 1987;
Steenfeldt-Kristensen et al., 2020). Vulnerability to SIB increases when an individual has a
co-occurring diagnosis of autism and ID (Matson & Rivet, 2009). Self-restraint is
hypothesised to be a functional response that emerges to compensate for self-injury
(Schroeder & Luiselli, 1992), suggesting that populations with autism, ID and co-occurring
autism and ID represent high risk groups in which the prevalence of self-restraint and co-

occurrence of self-restraint and SIB should be evaluated.

2.2.1 Prevalence of self-restraint

It is important to delineate the overall prevalence of self-restraint and identify those most at-
risk because intense self-restraint has been associated with a range of deleterious
consequences (section 1.4.2), including risks to physical health (Smith et al., 1992) and
adaptive functioning (Scheithauer et al., 2015), with downstream effects on overall wellbeing.
To consider theoretical implications derived from operant theory (section 1.4.7.2), self-
restraint may be negatively reinforced by the termination of pain caused by SIB. This theory
postulates an inverse association between self-restraint and SIB, where low rates of SIB are
related to high rates of self-restraint. Conversely, when self-restraint becomes unavailable,
SIB occurs as a “side effect” until self-restraint is re-introduced (Isley et al., 1991, p.90).
Alternatively, self-restraint may maintain and increase SIB through positive reinforcement.
Opportunities to self-restrain may provide internal reinforcement via sensory feedback or
external reinforcement via environmental consequences, that positively reinforce the self-
injury elicited in order to access self-restraint (Favell et al., 1978). Through such mechanisms
of operant learning, self-restraint can acquire powerful stimulus control, and in extreme cases,

self-restraint can become the dominant behavioural response (Baroff & Tate, 1968; Pace et
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al., 1986; Rojahn et al., 1978) with individuals seeking a state of restraint for up to 24 hours a
day (O’Reilly et al., 2003; section 1.4.5.2). Altogether, the negative consequences of SIB and
contingent self-restraint can present serious threats to wellbeing and quality of life. Despite
this, there is limited understanding of its prevalence in the most vulnerable groups. Therefore,
the first aim of this study is to address this gap in understanding by pooling together extant

data to estimate the prevalence of self-restraint.

Most studies exploring self-restraint have described prevalence estimates within populations
with ID. Fovel et al. (1989) reported 2.5 to 2.9% of attendees at a school for ID showed self-
restraint, while four out of 21 individuals with ID (19%) demonstrated a preference for
restraint (Favell et al., 1981). Research in Cornelia de Lange syndrome (CdLS), a rare genetic
syndrome associated with ID, identified a prevalence of 53.4% (Hyman et al., 2002), while
Oliver et al. (2003) reported that 76.1% of a sample with 1D showed self-restraint. More
recent research, however, has suggested that self-restraint is not uniquely displayed by
individuals with ID: Richards et al. (2017) found 40.9% of autistic children and 42.6% of
autistic adults self-restrained. These data demonstrate a need to look beyond ID populations
and examine prevalence of self-restraint across heterogeneous samples with and without
autism. Prevalence statistics from individual studies provide useful information about
expected occurrence of self-restraint. However, statistical synthesis of all existing prevalence
data would provide clearer, more representative estimates of real-world occurrence. These
data would lay the groundwork for future large-scale research aiming to understand the

prevalence, intensity and correlates of self-restraint across neurodevelopmental conditions.

Existing prevalence data suggest self-restraint occurs in 2.5 to 76.1% of vulnerable groups.
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This wide variation in estimates likely results from three main methodological sources. First,
self-restraint is a challenge to conceptualise, with researchers employing differing definitions
(section 1.4.4) and parameters (section 1.4.5). For example, Fovel et al. (1989) defined self-
restraint according to body restriction, while Forman (2003) adopted a parameter-based
approach. Second, the measurement format may under- or over-estimate self-restraint.
Informant-report measures, such as the Self-Restraint Questionnaire (SRQ; Oliver et al.,
2003) rely on caregiver interpretation of behavioural presentations over self-defined units of
time, whereas observational studies define a timeframe within which self-restraint may occur
(e.g., within 16.5 hours; Forman et al., 2002). Finally, differences in study (e.g., sample size)
and participant characteristics (e.g., age, gender, diagnosis) can impact estimates. For
example, Rojahn (1986) found a prevalence rate of 12% across 25,000 non-institutionalised
individuals with 1D, while Powell et al. (1996) studied a sample of 99 institutionalised adults
with severe and profound ID and identified that 46% showed self-restraint. Overall, the
prevalence of self-restraint remains contested due to these limiting factors. Therefore, the
current study also aimed to examine whether participant and study characteristics influenced

the pooled prevalence estimate of self-restraint.

2.2.2 Prevalence of self-restraint topographies

Existing studies present mixed findings about common topographies of self-restraint.
Richards et al. (2017) and Hyman et al. (2002) both identified the most prevalent form of self-
restraint to be ‘holding onto others and holding objects’ (24% and 43% of respective
samples), while Powell et al. (1996) found participants were most likely to ‘hold or squeeze
objects’ (50%). Oliver et al. (2003) reported use of materials to be common behaviours, such

as ‘wrapping hands into material’ and ‘pulling sleeves over hands’ (both 57%), however the
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most common topography was ‘sitting on hands’ (64%). Across these samples, ‘choosing
mechanical restraint’ was consistently the least common topography (0%, Hyman et al., 2002;
8%, Powell et al., 1996; 0%, Richards et al., 2017). However, Oliver et al. (2003) indicated
that participants in their sample had a high preference for imposed physical restraint (50%
‘requested hands to be held’ and 43% ‘requested arms to be held’). Individual cohort studies
are useful for describing self-restraint. However, estimating topographical prevalence over
multiple samples provides more representative data regarding patterns of behaviour. Research
has yet to synthesise these data, therefore the second aim of this study was to identify the

prevalence of different topographies of self-restraint.

2.2.3 Correlates of self-restraint

The functions of self-restraint are widely debated within the literature. Research testing an
account of negative reinforcement, whereby self-restraint functions to control aversive self-
injury, has identified an association between self-restraint and SIB (Hyman et al., 2002), such
that the presence of SIB predicts the presence of self-restraint (Richards et al., 2017). This
research builds on earlier experimental evidence showing a significant decrease in self-
restraint when SIB occurs (Forman et al., 2002; Kerth et al., 2009; Rojahn et al., 1978; Smith
et al., 1992) and a decrease in self-restraint following SIB intervention (Silverman et al.,
1984). Prevalence data also point to an association, with estimates of individuals showing
both self-restraint and SIB ranging from 7 to 92% (lwata et al., 1994; Oliver et al., 2003).
Wide variation in these estimates can be attributed to distinctions in how self-restraint is
conceptualised and measured as well as participant and study characteristics, and make it
difficult to extrapolate a true prevalence estimate of concomitance. Furthermore, alternative

theories suggest that SIB and self-restraint function to elicit similar (Pace et al., 1986), or
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distinct environmental or sensory rewards (Peterson & Peterson, 1968). Such ideas challenge
existing theoretical accounts by raising the possibility that, for some individuals, self-restraint
is unrelated to SIB. Supporting data has reported that self-restraint occurs in the absence of
self-injury within a group of autistic children (27%), autistic adults (28%) and individuals
with ID (13%; Hyman et al., 2002; Richards et al., 2017). These contradictory data suggest a
need to identify robust individual pooled estimates for the prevalence of self-restraint in both

the presence and absence of self-injury.

Cohort studies have repeatedly demonstrated a strong statistical correlation between the
presence of SIB and self-restraint (e.g., Hyman et al., 2002). This association appears
unequivocal, with research suggesting that self-restraint co-occurs more frequently with SIB
than other behaviours of concern including aggression and property destruction (Fisher &
Iwata, 1996; Isley et al., 1991). Self-restraint and self-injury consistently share a positive
linear relation. However, the size of association varies from small, r=.01 (Rojahn, 1986), to
large, r=.47 (Oliver et al., 2003). To further quantify this relation, the final aim of this study

was to estimate the overall strength of association between self-injury and self-restraint.

Identification of other behavioural correlates of self-restraint may help to establish the
mechanisms underpinning behaviour. For example, qualitative data suggest that among
autistic adults without ID, self-restraint can be employed to prevent negative
restrictive/repetitive behaviours (Collis et al., 2022). Additionally, King (1993) theorised that
self-restraint was related to compulsivity, suggesting that involuntary self-injury produced
compensatory self-restraint behaviours (section 3.2), while Richards et al. (2017) reported that

impulsivity/overactivity predicted self-restraint two-fold. Finally, Rojahn (1986) suggested
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self-restraint was stereotypic in nature, with stereotypies described as repetitive movements
unrelated to achieving goals. To evaluate these accounts, this study also aimed to identify
overall effect sizes correlating self-restraint with other behaviours reported to occur in autistic

individuals and/or those with ID.

In summary, this study had three aims: (1) calculate the pooled prevalence of self-restraint
among people with autism and/or 1D, and examine effects of study and participant
characteristics on these pooled estimates, (2) calculate pooled prevalence estimates for each
topography of self-restraint, and (3) examine the relation between self-restraint and putative
correlates, including SIB, restrictive/repetitive behaviours, compulsivity,

impulsivity/overactivity and stereotypy.
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2.3 Methods

2.3.1 Search strategy

This study was preregistered on PROSPERO (https://tinyurl.com/self-restraint-meta) and was

performed and reported in accordance with Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). Systematic searching of
electronic bibliographic databases aimed to identify both published and unpublished data (i.e.,
theses, preprints and conference abstracts). Search terms were generated through inspection of
previous meta-analyses of self-injury (McClintock et al., 2003; Steenfeldt-Kristensen et al.,
2020) and examination of relevant literature. All databases were systematically searched from
their earliest available record to the date of the search (February 08, 2021). The full search
strategy, including exact search terms, truncations and Boolean operators, is provided in
Appendix 2.1. Beyond exclusion criteria outlined in Table 2.1, no further search restrictions

were set on participant characteristics, such as sample age or gender.

The self-restraint literature is characterised by inconsistency in terminology and definitions
(Forman, 2003). Three strategies were applied to ensure inclusion of all relevant papers
through additional backward citation searches. First, reference lists were hand-searched to
identify relevant papers not retrieved by database searching. References of both excluded
papers, including reviews and qualitative studies, and eligible papers were searched. Any
titles deemed relevant were subsequently screened at full text. Second, published titles of
authors known to study self-restraint and SIB were searched within PubMed on April 16,
2021. Third, abstracts from major academic ID conferences Seattle Club (available digitally
from 2001 to 2018) and Gatlinburg (2021 available only) were hand-searched via respective

website browsers on April 20, 2021.
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Table 2. 1 Eligibility criteria for screening records

Inclusion criteria

Exclusion criteria

1  Study reported on self-restraint

2 Participants had an ID, and/or
diagnosis of autism, and/or an
identified genetic syndrome
associated with 1D and/or autism (e.g.,
Fragile X, Tuberous Sclerosis
Complex)

3 Study yielded quantitative empirical
data

4 Paper reported in English, or an
English translation was available

5 Cross-sectional or longitudinal study
design

6  Peer reviewed published articles or
unpublished empirical articles, theses
or dissertations

7% Prevalence data for self-restraint were
reported or obtained

Study did not report on self-restraint

Participants were not autistic, did not
have an ID or did not have an associated
genetic syndrome

Study reported qualitative data only

No English language translation was
available

Case study or case series

Reviews, opinion pieces, non-empirical
studies

Study reported on self-restraint, but
prevalence data were unreported,
uninterpretable or unavailable

Note. ID = intellectual disability.

& Additional criterion imposed at full text screening only.

2.3.2 Selection strategy

Once identified, papers were screened for eligibility (Table 2.1) using a standardised

screening tool. First, titles were reviewed and ineligible papers excluded. Second, abstract and

method sections of papers deemed relevant were reviewed for inclusion. If during these first

two steps eligibility could not be deduced, the full text was examined. The final step of

screening involved assessment of full texts of papers not yet excluded.
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2.3.3 Data collection

Once eligible papers were identified, data were extracted. Extracted data included participant
and study characteristics, measure and prevalence of self-restraint and its topographies,
prevalence of self-restraint in the presence and absence of self-injury, effect sizes of the
association between SIB and self-restraint, and effect sizes between self-restraint and other
correlates. Papers were also screened to identify whether participants were known to self-
injure (i.e., if the presence of SIB was included within the study’s inclusion criteria). Attempts
were made to contact authors to obtain further relevant data via email, social media, and in-
person conversations. Further data were obtained for six samples (Appendix 2.2). In most
cases, additional data sources provided information about the sample reported in the
publication, such as the prevalence of self-restraint, the frequency of self-restraint
topographies, and participant demographic information. However, in the case of Oliver et al.
(2003), the additional data source (the author’s doctoral thesis; Oliver, 1991) employed
different inclusion criteria, and yielded a larger group size than the corresponding journal
article. Use of data extracted from additional sources (i.e., describing some demographic

information, and analysing the self-injury and self-restraint correlation statistic) is noted.

The first author undertook data screening and extraction. To evaluate inter-rater reliability, a
second rater evaluated 25% (k®=73) of the 292 journal articles screened at full text. Papers
included in the inter-rater reliability analysis were identified by assigning each reference with

a numerical value and generating 73 numbers at random. Inter-rater reliability was assessed

% k refers to the number of samples, k refers to Cohen’s kappa.
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using Cohen’s kappa (k). Initially there was moderate agreement? between reviewers, «=.65.
Following further discussion and clarification of eligibility criteria, disagreements were
resolved resulting in perfect agreement, k=1.00. Both raters then extracted prevalence data,
including the prevalence of self-restraint and its topographies, for 100% (k=15) of the final

sample, «¥=1.00.

2.3.4 Quality review

A quality assessment framework (QAF) was created to capture information about potential
threats to validity (Table 2.2). Based on previous meta-analyses (Mingins et al., 2020;
Richards et al., 2015; Surtees et al., 2018), the QAF was designed to rate each individual
study included within the final sample for bias. Studies were scored across four domains as
required: sample identification, autism measurement, ID measurement and self-restraint
measurement. Not all domains were applicable to each paper. For example, a study that
recruited individuals with 1D without co-occurring autism did not require an autism measure
rating. Thus, mean quality ratings were calculated by summing individual scores and dividing
by the maximum possible score (i.e., nine or 12). Across samples, the maximum possible

mean rating was 1, and scores ranged from .22 to .67.

Two coders independently rated all (100%, k=15) of the included papers to estimate reliability
of the QAF. Agreement was assessed using intraclass correlation coefficients (ICC). Results

indicated good reliability, ICC=.88, p<.001!. Disagreements in ratings were resolved during

19 Cohen’s kappa interpreted according to McHugh (2012): .00-.20 = no agreement, .21-.39 = minimal,
.40-.59 = weak, .60-.79 = moderate, .80-.90 = strong, >.90 = perfect agreement.

1 Interpretation is according to interpretation outlined by Koo & Li (2016), where a value of less than

.50 is considered poor, .50 to .75 is moderate, .75 to .90 is good, and greater than .90 is excellent
reliability.
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consensus meetings. Appendix 2.3 displays amendments to the QAF resulting from meetings,

and Appendix 2.4 displays justification for quality ratings.

54



Table 2. 2 Quality assessment framework

Chapter 2: Systematic review and meta-analysis

Domain

A Sample identification
of an autistic and/or
sample with ID

B Measurement of
autism and
reliability/validity of
measurement of
autism

Unspecified

Unspecified

Quality rating

Fair (1)

Good (2)

Excellent (3)

Single restricted or non-random
sample (e.g., a specialist clinic or
previous research study).

Single regional sample (e.g., a
regional parent support group).

Recruitment from specialist school,
service or similar (not confirmed in
this study).

Score above threshold on screening
instrument (e.g., 15 on SCQ 9).
Clinician judgement against
specified diagnostic criteria (e.g.,
DSM-V or ICD-10).

Diagnosis of autism obtained from
official records.

Multiple (i.e., two or more)
restricted or non-random
samples (e.g., multi-region
specialist clinics, multiple
schools).

National non-random
sampling (e.g., national
parent support group).

One diagnostic measure of

autism (e.g., ADOS, ADI-R).

Previous diagnosis of autism
by multidisciplinary team
using multiple assessment
methods unconfirmed but

specified in the present study.

Random or total
population sample
(e.9.,
national/clinical/birth
registry).

Consensus from
multiple assessments,
including at least one
diagnostic instrument,
confirmed in this
study (not in previous
study or as part of
assessment through
clinic).

Note. ID = intellectual disability; SCQ = Social Communication Questionnaire; DSM-V = Diagnostic and Statistical Manual of Mental
Disorders, fifth edition; ICD-10 = International Classification of Disease, tenth edition; ADOS = Autism Diagnostic Observation
Schedule; ADI-R = The Autism Diagnostic Interview-Revised.
2 According to recommended cut off (see section 3.3.4.1.1).
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Domain

C Measurement of ID
and reliability/validity
of ID measure

D Measure of self-
restraint

Unspecified

Unspecified

(e.g.,“a
survey”).

Fair (1)

Quality rating
Good (2)

Excellent (3)

Recruited from specialist ID
school, service or similar (not
confirmed in this study).
Diagnosis of ID obtained
from official records.
Diagnosis of ID included in
study eligibility criteria.
Syndrome group known to be
associated with 1D (e.g.,
CdLS).

Clinical case records.
Observational measure with
unreported interrater
reliability.

Self/parent/teacher
informant report using a
well-validated measure
of adaptive functioning
(e.g., The Wessex
Questionnaire).

Self/parent/teacher
report using a validated
measure (e.g., SRC,
SRQ) or observational
measure reporting at
least substantial (k>
.70) inter-rater
reliability, conducted in
this study.

Formal 1Q test administered by
researcher or clinician (e.g.,
Wechsler Intelligence Scale for
Children, Mullen Scales of Early
Learning, Stanford-Binet)

and/or formal measure of
adaptive functioning administered
by researcher or clinician (e.g.,
The Vineland Adaptive Behavior
Scales).

Self/parent/teacher report using a
validated measure (e.g., SRC,
SRQ) and observational measure
reporting at least substantial (kx >
.70) inter-rater reliability,
conducted in this study.

Note. CdLS = Cornelia de Lange Syndrome; 1Q = Intelligence Quotient; k = Cohen’s kappa; SRC = Self-Restraint Checklist; SRQ =

Self-Restraint Questionnaire.
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2.3.5 Data synthesis

Raw summary statistics were extracted and entered into SPSS (v.27.0.1.0). Where possible,
relevant but unreported data were obtained through contacting study authors, and/or
conducting backwards calculations. For example, to meta-analyse correlates of self-restraint,
all reported effect sizes were converted to Pearson’s r (Borenstein et al., 2021). Estimates
were then converted to Fisher’s Zr to minimise the sampling distribution of Pearson’s r and
identify a less skewed and biased statistic (Corey et al., 1998; Lenhard & Lenhard, 2014).
Where authors had not conducted analyses of the association but had reported prevalence
figures for both self-restraint and the associated behaviour (e.g., self-injury), data were re-

analysed to generate Fisher’s Zr.

Meta-analyses were conducted in R (v.1.3.1093; R Core Team, 2021). Weighted prevalence
values were generated using the inverse-variance method. Random effects models were
adopted due to observation of high heterogeneity according to the Higgins 12 statistic (i.e., 1
figures over 30%; Higgins et al., 2003). Since the distribution of prevalence estimates were
non-normal, a restricted maximum likelihood estimator was used to calculate between-study
variance. This estimator is considered more robust than traditional DerSimonian-Laird
estimates when used with non-normal distributions due to its restriction of likelihood
estimates to control for underestimation (Cheung, 2013). Sensitivity analyses were then
performed to identify studies bearing disproportionately high influence on the overall meta-
analytic effect. These included visual inspection of Baujat scatter charts, and ‘leave-one-out’
omitting analyses whereby the weighted prevalence was re-calculated following removal of
each study in turn (Baujat et al., 2002). An additional quality rated analysis was also

conducted, adjusting study weights according to overall quality ratings according to the QAF.
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Individual meta-analyses were conducted to identify the prevalence of self-restraint across all
samples, the prevalence of self-restraint in individuals known to self-injure and the prevalence
of self-restraint in individuals known to not self-injure. The prevalence of 31 topographies of

self-restraint was extracted and meta-analysed.

Meta-regression examined the influence of participant characteristics on prevalence rates,
including the influence of age, gender, presence of ID and presence of autism. Characteristics
were examined where eight or more studies had reported data, including age (k=9) and
presence of autism (k=8). While falling below the commonly-cited rule of ten studies per
analysis (Higgins et al., 2011), such analyses were conducted in order to retain data and
identify characteristics that may influence prevalence estimates. Results evaluating the
influence of age and presence of autism on the prevalence of self-restraint should therefore be
considered with caution. Due to insufficient data (i.e., data from <8 studies), the effect of ID
severity and presence of health conditions on the prevalence of self-restraint could not be
evaluated. Subgroup analyses were conducted to identify the influence of study characteristics

(i.e., how self-restraint was measured) on the prevalence rates.

Meta-analyses of effect sizes of putative correlates were conducted when two or more papers
reported data. An a priori power analysis using G*Power (v.3.1.9.7; Faul et al., 2009)
identified a pooled sample size of 614 individuals was required to detect a small effect size,
r=.10, with an alpha of .05 and power of .80. Interpretation of effect sizes follows those
proposed by Gignac and Szodorai (2016), where r=.10, .20 and .30 represent respective small,
moderate and large effects. These guidelines are suggested to be more realistic than those

proposed by Cohen (1988), where r=.10, .30 and .50 represent respective small, moderate and
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large effects, as a meta-analysis revealed only 3% of 708 correlations met threshold for a

‘large’ effect (Gignac & Szodorai, 2016).
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2.4 Results

2.4.1 Study selection

Initial database searches yielded a response of 19,191 papers (Figure 2.1). A further 2376
studies were identified through other methods. After duplicates were removed (k=4500) the
remaining 17,067 papers were reviewed at different stages: 14,691 database papers were
reviewed at title stage only, 3868 papers underwent title and abstract review (k=1625
database, k=1706 author publications, k=537 conference abstracts), and 292 papers were
reviewed at full text (k=159 database, k = 129 citation searching, k=4 dissertations). In total,
17,054 papers were excluded (k=13,066 at title review, k=3708 at title and abstract review,
k=280 at full text). This left a total of 13 eligible papers, of which two reported more than one

sample. Thus, data were extracted from a total of 15 samples.

During full text screening, four studies (Breau et al., 2003; Nagy et al., 2019; Schroeder et al.,
1982; Shapira et al., 2004) that met initial criteria for inclusion were excluded due to
insufficient or uninterpretable prevalence data (Table 2.1). Authors were contacted in attempt

to obtain these data prior to exclusion.
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Figure 2. 1 PRISMA flow chart for all stages of study screening
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Identification of studies via databases

Identification of studies via other methods

EMBASE (n = 8861)
MEDLINE (n = 5022)

PsycINFO (n = 3932)

World Cat (n = 125)

Records identified from databases (n = 19191):

MEDLINE In-Process & Other (n = 824)

PsycINFO Dissertation Abstracts Int. (n = 427)

Records removed before
L | screening:
Duplicate records (n = 4500)

/

Titles screened (n = 14691)

v

Abstracts and methods
screened (n = 1625)

v

Full texts screened
(n =159)

Records identified from (n = 2376):
Author publications (n = 1706)
Citation searching (n = 129)
Conference abstracts (n = 537)
Theses (n = 4)

|

Records excluded (n = 13066):
Did not report autism/ID (n = 4795)
Did not report self-restraint (n = 7367)
Non-human study (n = 853)
Not English (n = 2)
Review or qualitative design (n = 49)

Records excluded (n = 1466):
Case study or series (n = 115)
Did not report autism/ID (n = 23)
Did not report self-restraint (n = 1222)
Non-human study (n = 8)
Not English (n = 3)
Review or qualitative design (n = 95)

Author publications excluded (n = 1706):
Did not report self-restraint (n = 1566)
Duplicates (n = 140)

Citations excluded (n = 127):
Case studies/series (n = 16)
Did not report autism/ID (n = 1)
Did not report self-restraint (n = 86)
Duplicates (n = 13)

Insufficient data to extract (n = 1)
Not English (n = 1)
Reviews (n =9)

Records excluded
(n=2372)

Records included in review (n = 13):

Database search (n = 9)

Backward citation search (n = 4)
(Citation searching n = 2)
(Conference abstract n = 1)
(Thesisn =1)

Records excluded (n = 150):
Case study or series (n = 22)
Did not report self-restraint (n = 103)
Duplicates (n = 6)
Insufficient data to extract (n = 3)
Not English (n = 4)
Review or qualitative design (n = 12)

Conference abstracts excluded (n = 536):
Did not report self-restraint (n = 534)
Duplicates (n = 2)

Theses excluded (n = 3):
Did not report self-restraint (n = 1)
Duplicates (n = 2)
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2.4.2 Study characteristics

In total, 2309 participants, M=154, Mdn=67, range=18-686, were identified across 13 studies
conducted between 1981 and 2020. Records included published journal articles (k=14) and two
unpublished doctoral theses (Forman, 2003; Oliver, 1991). Studies were conducted in the United
Kingdom (k=7), United States (k=7) and Germany (k=1). Further study and participant
characteristics alongside outcome prevalence data are displayed in Table 2.3. A visual matrix of
quality ratings is provided, colour-coded to represent QAF domain scores: red items reflect
scores of zero (poor), orange scores of one (fair), yellow scores of two (good), green scores of

three (excellent), and white items represent non-applicable domains.

Participant ages ranged from one to 72 years. Gender information was provided for 1541
participants (66.78% of the total sample), of whom 62.36% were male (n=961). Table 2.4
displays classifications of autism and ID used across the samples. Six samples included
individuals with ID only (n=852 with severity of ID known), three samples included individuals
who were autistic only (or had a similar diagnosis; n=491) and five samples included
participants with autism and/or ID (n=197 participants). Furthermore, one study included a
group with CdLS (n=88). A total of 11 genetic syndromes were identified within 124 individuals

across 6 samples (Appendix 2.5).

The most common assessment of self-restraint was the Self-Restraint Checklist (SRC; Powell et

al., 1996) survey, used across five samples. A total of four studies employed observational

methods. The remaining survey instruments utilised are outlined in Table 2.3.
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Table 2. 3 Quality criteria, study and sample characteristic and outcome data for studies reporting prevalence of self-restraint

Sample Quality rating Study and sample characteristics Outcome data
Mean N SIB Location Mean n n n Measure of  Prev. Prev. SR Prev. SR
Domain  overall known age male  autistic ID self- SR +SIB without SIB
A B C D rating (Y/N) (SD) (%) (%) (%) restraint n n n
range (%) (%) ° (%) °
Bruhl et 42 18 Y USA 15.39 11 4 18 Observation 10 10 0
al., 1982 (5.73)  (61.10) (22.20) (100.00) (55.60)  (100.00) (0.00)
7-31
Favell et 44 21 Y USA 24.60 2 N/A 3 Friedin 4 4 0
al., 1981 (8.39) (66.10) (14.29) Rating (19.05)  (100.00) (0.00)
15-30 Scale
Forman, .67 63 Y UK 30.90 40 53 63 SRQ + 41 41 0
2003 (12.60) (63.50) (84.13)  (100.00) SRQ2 (65.00)  (100.00) (0.00)
6 —64
Fovel et .22 789 N USA NR 16° N/A 34b Unspecified 34 28 6
al., 1989 NR (47.06) (5.00) survey (4.96) (82.35) (17.65)
24— 72b

Note. SIB = self-injurious behaviour; SR = self-restraint; Prev. = prevalence; N/A = not applicable; NR = not reported; SRQ = Self-Restraint Questionnaire;

SRQ2 = Self-Restraint Questionnaire 2.

aPercentages calculated as a proportion of the total number of individuals who self-restrained (data were not all reported directly and so were calculated based
on other information, e.g., number of individuals who self-restrained in the absence of SIB = the difference between total population who self-restrained and
those who self-restrained and self-injured). ® Demographic data were only reported for those who self-restrain, n=34.
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Sample Quality rating Study and sample characteristics Outcome data
Mean N SIB Location Mean n n n Measure of  Prev. Prev. Prev. SR
Domain  overall known age male  autistic ID self- SR SR + without
—__ rating (Y/N) (SD) (%) (%) (%) restraint n SIB SIB
ABCD range (%) n n
(%) (%)
Hagopian .50 52 Y USA NR 37 38 45 Observation 8 8 0
etal., NR (71.15) (73.77)  (86.54) (15.38)  (100.00) (0.00)
2015 3-21
Hyman et 67 88 N UK 12.89 42 N/A N/A SRC 47 36 11
al., 2002 (8.02) (47.72) (53.41) (76.60)  (23.40)
1-38
Iwata et .56 152 Y USA NR 87 N/A 152 Observation 11 11 0
al., 1994 NR (57.24) (100.00) (7.24)  (100.00) (0.00)
‘1-10
to 50+’
Laverty et .58 67 N UK 24.58° 54 67 N/A SRC 20¢ 10¢ 19¢
al., 2020 (8.75)°  (80.60) (100.00) (43.28) (34.48)  (65.52)
14 - 58
Oliver et 42 41 Y UK 21.70 22 164 41 SRQ 24 24 0
al., 2003 (9.06) (53.66) (29.63)  (100.00) (58.50) (100.00) (0.00)
Devices ‘0-<5
to 45+

Note. SIB = self-injurious behaviour; SR = self-restraint; Prev. = prevalence; NR = not reported; SRC = Self-Restraint Checklist; N/A = not applicable;
SRQ = Self-Restraint Questionnaire.
¢ Data extracted from additional data source (see Appendix 2.2). ¢ Data retrieved from additional data source with a larger total N of 54.
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Sample Quiality rating Study and sample characteristics Outcome data
Domain Mean N SIB Location Mean n n n Measure of  Prev. Prev. Prev. SR
overall known age male autistic ID self- SR SR + without
ABCD rating (Y/N) (SD) (%) (%) (%) restraint n SIB SIB
range (%) n n
(%) (%)
Oliver et A4 47 Y UK 18.10 22 N/A 47 SRQ 43 43 0
al., 2003 (5.40)  (46.81) (100.00) (91.50) (100.00)  (0.00)
No devices NR
Powell et 44 99 Y USA NR NR N/A 99 SRC 46 46 0
al., 1996 (100.00) (46.00) (100.00)  (0.00)
Richards et .67 216 N UK 34.10¢ 152 216 N/A SRC 92 61 31
al., 2017 (11.06)°  (70.37)  (100.00) (42.60) (66.30)  (33.70)
Adults 18 —61°
Richards et .67 208 N UK 13.72°¢ 181 208 N/A SRC 85 54 30
al., 2017 (2.45)°  (87.02)  (100.00) (40.90) (63.53)  (35.29)
Children 6—17°¢
Rojahn, o6 528 Y Germany NR 278 N/A 519 Unspecified 57 52¢ NR
1986 NR (52.95) (98.30) survey (10.80) (86.67)
3-62
Rooker et .25 23 Y USA NR 17 20 22 Observation 8 8 0
al., 2020 NR (73.91)  (87.00)  (95.65) (34.78)  (100.00)  (0.00)
‘5-12to
18+’

Note. SIB = self-injurious behaviour; SR = self-restraint; Prev. = prevalence; N/A = not applicable; SRQ = Self-Restraint Questionnaire; NR = not

reported; SRC = Self-Restraint Checklist.

¢Data extracted from additional data source (see Appendix 2.2). ¢ Self-restraint and self-injury prevalence reported for subsample (n=431).
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Table 2. 4 Sample classification of autism and/or intellectual disability

Sample Classification of autism Classification of 1D
Bruhl et al. (1982) “Autism-schizophrenia” “Mental reta*dation”
Favell et al (1981) - “Reta*dation”
Forman (2003) “Possible autism” “Learning disability”
Fovel et al. (1989) - “Mental reta*dation”
Hagopian et al. (2017) “ASD” “Intellectual disability”
Hyman et al. (2002) - -
Iwata et al. (1994) - “Developmental

disability”, “Reta*dation”

Laverty et al. (2020) “Autism” -
Oliver et al. (2003) Devices “Atypical autism” (n = 12), “Mental reta*dation”

“Childhood disintegrative
disorder” (n = 4)

Oliver et al. (2003) No devices “Mental reta*dation”

Powell et al. (1996) - “Mental reta*dation”
Richards et al. (2017) Adults “Autism Spectrum Disorder”
Richards et al. (2017) Children  “Autism Spectrum Disorder”

Rojahn (1986) - “Mental reta*dation”
Rooker et al. (2020) “Autism Spectrum Disorder”  “Intellectual disability”

Note. Dash (-) indicates condition was not recruited or reported in study. Derogatory words
are censored.

2.4.3 Prevalence of self-restraint

The inverse-variance weighted pooled prevalence estimate indicated that self-restraint
occurred in 39%, z=6.02, p<.0001, 95%ClI [26.25, 51.59], of participants with autism and/or
ID (Figure 2.2). Heterogeneity between the prevalence rates was high, tau?= 0.059, Higgin’s
12=99%, Q(14)=924.42, p<.0001, suggesting high variability between studies. When effects
were weighted by quality ratings, the pooled prevalence estimate remained largely unchanged,

40%, z=5.99, p<.0001, 95%CI [27.05, 53.35] (Appendix 2.6). Analyses exploring study
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2.7). Results indicated no studies were bearing disproportionate influence, and thus no studies

were removed from the prevalence analyses.

Figure 2. 2 Random effects forest plot for the overall pooled prevalence estimate for self-

restraint

Study
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Forman 2003
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Hagopian et al. 2015
Hyman et al. 2002
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Richards et al. 2017 (Children)
Rojahn 1986

Rooker et al. 2020

Random effects
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PR PR

0.56

— | 0.19

—_ 0.65

0.04

— ! 0.15

P —— 053
i 0.07
— 0.43
: —s— 091
| ——— 0.59
-—— 0.46
—E— 0.43
— 0.41

0.1

0.35

——e— 0.39

0.2 04 0.6 0.8 1

95%-Cl Weight

[0.33;0.79)
[0.02; 0.36]
[0.53;0.77)
[0.03; 0.06]
[0.06; 0.25]
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6.3%
6.7%
7.1%
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6.7%
6.9%
6.4%
6.8%
6.9%
6.9%
7.0%
6.1%

[ 0.26; 0.52] 100.0%

Note. Diamond represents mean effect, horizontal lines represent 95% confidence
intervals, and the dotted vertical line represents the mean effect size.

2.4.3.1 Influence of participant characteristics on prevalence rates

The data allowed for exploration of the influence of several participant characteristics on the

prevalence rates of self-restraint, including age, gender and presence of ID and autism (Table

2.5). Mean ages were extracted from nine (60%) studies, and the percentage of male

participants was extracted from 14 (93%) studies. The percentage of participants reported to

have an ID was extracted from 11 (73%) studies, and the percentage of participants known to

be autistic was extracted from eight (53%) studies.
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Table 2. 5 Influence of participant characteristics on self-restraint prevalence rates

Covariate Estimate S.E. Z p Confidence k
intervals
Lower  Upper
95% 95%

Age (mean age) 562 232 2424 015~ 0108 1016 9
Gender (% male) 421 372 1.134 257 -0.307 1.150 14
Presence of ID (%) .052 209  0.246 .805 -0.359 0462 11
Presence of autism (%) .809 206 3937 <.001* 0.406 1212 8

Note. S.E. = standard error. k = number of samples.
*Significant p-values in bold (p<.05).

The meta-regression revealed that the association between the proportion of male participants
and prevalence rates of self-restraint, and the proportion of participants with an ID and
prevalence rates of self-restraint were non-significant. This suggests neither gender nor
presence of ID influenced the prevalence of self-restraint. There was a significant association
between mean age of participants and prevalence of self-restraint such that studies with the
older participants had the highest levels of self-restraint. The presence of autism and
prevalence of self-restraint were also significantly associated, such that as the percentage of

individuals with autism in the sample increased, the prevalence of self-restraint increased.

2.4.3.2 Influence of study characteristics on prevalence rates
To examine the influence of measurement of self-restraint on the prevalence rates, subgroup
analyses were conducted. Questionnaires were used by 11 samples, and four samples used
direct observations. Figure 2.3 shows the forest plot of the random effects model splitting data

into subgroups. Overall, there was no significant difference between the subgroups, y?=1.75,
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p=.186. This suggested measurement of self-restraint did not significantly influence

prevalence rates.

Figure 2. 3 Random effects forest plot for the subgroup analysis exploring measurement of
self-restraint
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o= Laverty et al. 2020 0.43 0.0605 . 043 [0.31,055] 67%
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[-0.16; 1.02] -
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'ﬁ Hagopian et al. 2015 0.15 0.0500 = 015 [0.06;0.25] 6.8%
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172 Random effects model === 0.26 [0.06;0.46] 25.6%
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Heterogeneity: 1 = 88%, T = 0.0372, p < 0.04
Random effects model <<= 0.39 [0.26;0.52] 100.0%
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Heterogeneity: 1> = 98%, T = 0.0581, p < 0.04
Test for overall effect: z = 8.02 (p < 0.01) -2 -1 0 1 2
Test for subgroup differences: ;{f =175 df=1(p =019}

2.4.4 Prevalence of self-restraint topographies

A total of 12 samples (n=1448) reported the prevalence of different topographies of self-
restraint. Prevalence data for 31 topographies were extracted to generate individual pooled
prevalence estimates. Topographies were based on items listed in the SRQ (23 items) and
SRC (seven items). Where studies used observational techniques, topographies were assigned

to the questionnaire item they most closely represent (Appendix 2.8).

A series of meta-analyses were conducted to identify and compare pooled prevalence

estimates of the 31 topographies. Figure 2.4 represents topography estimates calculating
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prevalence from individuals reported to show self-restraint. Pooled prevalence estimates for
each topography calculated from the total number of participants (i.e., those with and without

self-restraint) can be found in Appendix 2.9.

Within the pooled sample of individuals known to self-restrain, the most prevalent forms of
self-restraint were ‘holding or squeezing objects’ and ‘holding onto others or holding onto
others’ clothing’ (both 32%). The least common topographies were ‘chooses mechanical
restraint’ (1%) and ‘other’ (2%; Appendix 2.10 displays qualitative descriptions of “other”

forms of self-restraint).
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Figure 2. 4 Prevalence estimates and confidence intervals of each topography of self-restraint in those reported to self-restrain, grouped by the
five overarching categories of self-restraint
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2.4.5 Correlates of self-restraint

To examine the relation between self-restraint and SIB, a prevalence analysis only including
participants known to self-injure (k=15) was conducted. Results indicated that self-restraint

occurred in 34% of the pooled sample, z=5.23, p<.0001, 95%CI [21.36, 46.97] (Figure 2.5).
Heterogeneity was high, tau?= 0.061, Higgin’s 1> = 98%; Q(14)=799.77, p<.0001, requiring
further inspection. Heterogeneity checks revealed no studies bore disproportionate influence
on the estimate (Appendix 2.11). The random-effects model weighted by quality rating also

indicated a prevalence of 34%, z=5.06, p<.0001, 95%CI [21.04, 47.63] (Appendix 2.12).

Figure 2. 5 Random effects forest plot for the prevalence of self-restraint among those who
self-injure

Study TE seTE PR PR 95%-Cl Weight
Bruhl et al. 1982 0.56 0.1171 t 0.56 [0.33;0.79] 57%
Favell et al. 1981 019 00857 | —+—+ 0.19 [0.02;0.36] 6.3%
Forman 2003 0.65 0.0601 H — 0.65 [0.53;0.77] 6.6%
Fovel et al. 1989 0.04 0.0066 H 0.04 [0.02;0.05] 7.0%
Hagopian et al. 2015 0.15 0.0500 — i 0.15 [0.06;0.25] 6.8%
Hyman et al. 2002 0.41 0.0524 —t 0.41 [0.31,051] 6.7%
Iwata et al. 1994 0.07 0.0210 | — i 0.07 [0.03;011] 7.0%
Laverty et al. 2020 0.15 0.0435 — H 0.15 [0.06;0.23] 6.8%
Oliver et al. 2003 (Devicesfthesis) 0.59 0.0769 H —_— 059 [043;074] 64%
Oliver et al. 2003 (No devices) 0.91 0.0407 i —+— 0.91 [0.84;099] 6.9%
Powell et al. 1996 0.46 0.0501 P 0.46 [0.37,056] 6.8%
Richards et al. 2017 (Adults) 0.28 0.0306 —— 0.28 [0.22;0.34] 6.9%
Richards et al. 2017 (Children)  0.26 0.0304 —a 0.26 [0.20;0.32] 6.9%
Rojahn 1986 0.12 0.0157 . H 0.12 [0.09;0.15] 7.0%
Rooker et al. 2020 0.35 0.0993 : 0.35 [0.15;0.54] 6.1%
Random effects —_—— 0.34 [0.21;0.47] 100.0%

Heterogeneity: I~ = 98%, 12 =0.0606, p < 0.01

An additional random-effects weighted analysis was conducted to identify the prevalence of
self-restraint in the absence of self-injury (k=5). An estimate of 13% was identified, z=3.16,
p=.0016, 95%CI [5.01, 21.43] (Figure 2.6). Heterogeneity was high, tau?= 0.0078, Higgin’s I?
= 96%, Q(4)=96.20, p<.0001. The random-effects model weighted by quality rating showed a

prevalence of 15%, z=3.42, p=.0006, 95%ClI [6.45; 23.75] (Appendix 2.13). Exploration of
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heterogeneity and influence identified no studies bore disproportionate influence on the

estimate (Appendix 2.14).

Figure 2. 6 Random effects forest plot for the prevalence of self-restraint in the absence of
self-injury

Study TE seTE PR PR 95%-Cl Weight
Fovel etal. 1989 0.01 0.0031/ 5 0.01 [0.00;0.01] 225%
Hyman et al. 2002 0.12 0.0353| —— 0.12 [0.06;0.19] 19.4%
Laverty et al. 2020 0.28 0.0551 ;| —— 0.28 [0.18,0.39] 16.2%
Richards et al. 2017 (Adults) 0.14 0.0239 — 0.14 [0.10;0.19] 21.0%
Richards et al. 2017 (Children) 0.14 0.0244 = 0.14 [0.10;0.19] 20.9%
Random effects e 0.13 [0.05;0.21] 100.0%

Heterogeneity: 1= 96%, = 0.0078, p < 0.01

To further quantify the strength of the association between self-restraint and self-injury, as
well as other related correlates of restricted/repetitive behaviours, compulsive behaviours,
impulsivity/overactivity and stereotyped behaviours, effect sizes were meta-analysed. Table
2.6 reports the pooled effect sizes for each correlate, using the generic inverse variance
method meta-analysing Fisher’s z transformation of correlations. Random effects and quality-
weighted forest plots for each correlation analysis can be found within Appendix 2.15-2.16.
Results revealed a moderate positive correlation between self-restraint and SIB, while other

correlations were non-significant.
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Table 2. 6 Pooled correlation coefficients correlating behaviours with self-restraint

Correlate Pooled 95% p k N
effect  confidence
size intervals
Self-injurious behaviour 2082 141; .273 <.001* 13 1576
Restricted/repetitive .001 -.002; .004 504 3 491°
behaviours
Compulsive behaviours .003 -.005; .011 444 2 187"
Impulsivity/overactivity .001 -.002; .004 463 3 491"
Stereotyped behaviours .002 -.026; .049 551 2 108°

Note. # Data from one sample included within analysis (Oliver et al., 2003) were derived
from the additional data source, with backwards calculations using a larger sample size
(N=54) than the sample size included in the journal article (N=41). ® Sample size too small
to provide sufficient power according to a priori power analysis.

*Significant pooled correlation in bold (p<.05).
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2.5 Discussion

This meta-analysis of 15 samples involving 2309 participants revealed three key findings.
First, the overall pooled prevalence estimate of self-restraint was 39%. This prevalence rate
was influenced by participant age and presence of autism, however participant gender,
presence of ID and measurement of self-restraint did not significantly influence the
prevalence rates. Second, the prevalence of 31 self-restraint topographies were meta-analysed,
revealing the most common behaviours were ‘holding or squeezing objects’ and ‘holding onto
others or holding onto others’ clothing’ (both 32%), and ‘choosing mechanical restraint’ the
least common (1%). Third, there was a moderate positive correlation between self-restraint
and self-injury, r=.21, such that self-restraint occurred among 34% of participants who self-
injured, while self-restraint occurred in 13% of participants who did not self-injure.
Restricted/repetitive behaviours, compulsive behaviour, impulsivity/overactivity and
stereotypy were not significantly correlated with self-restraint. The theoretical and clinical

implications of these findings are now discussed.

Over one third of autistic individuals and/or individuals with ID included in the existing
literature were reported to self-restrain. This represents a clinically significant proportion of
individuals and provides an informative estimate extending previously heterogeneous figures.
It is important to acknowledge that since the inclusion criteria of this study involved
investigating self-restraint, it would be erroneous to conclude that 39% of all autistic
individuals and/or those with ID self-restrain. A degree of sample bias is recognised, as many
studies recruited participants based on displaying SIB. Therefore, the prevalence figures
reported in this study reflect the pooled estimate of relevant samples, who were autistic and/or

had ID, and/or showed SIB.
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Self-restraint and self-injury co-occurred at a rate of 34% and shared a significant medium
positive correlation, r=.21. To explore theoretical implications, the high prevalence of self-
restraint among those who self-injure supports existing accounts that self-restraint and self-
injury are bound together by paradigms of positive and negative reinforcement. For example,
it is possible that self-restraint is a functional response to escape from aversive self-injury
(Luiselli, 1993). The prevalence estimate of self-restraint in the absence of self-injury was, as
expected, substantially lower (13%), deserving discussion. At face value, this suggests that for
a small subgroup of individuals, self-injury and self-restraint are not related nor do they share
a functional relationship. Perhaps for some, self-restraint provides sensory comfort unrelated
to behavioural control, such as the warmth provided when wrapped up in a blanket (Peterson
& Peterson, 1968) or the physical sensory feedback provided by contact behaviours.
Alternatively, self-restraint in the absence of self-injury may be explained by the stimulus
control hypothesis, suggesting that some restraining behaviours or devices (‘symbolic
restraints’; Pace et al., 1986) obtain reinforcing properties indicative of injury-free behaviour
(section 1.4.5.1). Future research is needed to examine mechanisms underpinning self-

restraint in individuals who do not SIB.

The high prevalence of self-restraint in some neurodevelopmental conditions and the
association between autism and self-restraint has practical implications. Given the
consequences of self-restraint to physical and emotional wellbeing (Scheithauer et al., 2015;
Smith et al., 1992) it is suggested that practitioners in clinical settings consider self-restraint,
and the possible extreme impact on quality of life. The presence of autism influenced the
prevalence of self-restraint, such that as the percentage of autistic individuals in the sample

increased, self-restraint prevalence also increased. This suggests autism may be a risk factor
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for self-restraint, over and above ID. Individuals with autism presenting to clinical services
for SIB should also be assessed for the presence and severity of self-restraint. Assessment
using informant measures such as the SRC or SRQ, and/or behavioural observations, should
occur both at initial formulation and routinely throughout care, as it is not yet understood how

self-restraint may persist and impact wellbeing over the lifespan.

Participant age significantly influenced the prevalence rates of self-restraint. Previous
literature has both supported and contradicted this finding; for example, Fovel et al. (1989)
reported lower age was associated with self-restraint, however Oliver et al. (2003) and
Richards et al. (2017) reported that age did not have an effect. The meta-regression suggested
that as participant age increased, so did the prevalence of self-restraint. It is not possible to
identify a particular age group most likely to self-restrain based on this analysis alone,
however from observing the range of mean ages in the current studies (13 to 34 years), it is

concluded that older participants were more likely to self-restrain.

Participant gender did not influence overall prevalence rates. Previous research has produced
equivocal findings about the role of gender in showing self-restraint. For example, Oliver et
al. (2003) found males were significantly more likely to show at least one form of self-
restraint than females, however Hyman et al. (2002) revealed gender had no effect. Further
research is needed to explore gender differences in self-restraint. Finally, whether authors
employed questionnaire or observational methods to measure self-restraint did not influence
prevalence rates. This may be reflective of the shared approach both methods take in noting
topographies. Both approaches require informants to identify self-restraint in terms of

topographies displayed by the individual, such as ‘sitting on hands’. This suggests both
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approaches measure a similar construct. This implicates topography as a primary parameter of
self-restraint (section 1.4.6) and points to a theoretical correlation between informant-report
and observational methods of self-restraint. Future research employing both measures within

the same sample is required to identify potential similar and disparate underlying constructs.

There were fewer than ten studies included in the meta-regressions assessing participant age
and presence of autism. To examine the existing data, analyses were conducted on the
respective nine and eight samples. The limited power of these analyses means that the results
should be interpreted with caution. Importantly, the lack of participant data regarding
individuals who showed self-restraint potentially limits understanding who may be at highest
risk of behaviour. There were insufficient data to meta-analyse the impact of ID severity,
characteristics of autism, and health characteristics such as poor vision, hearing problems,
digestion problems and skin problems on self-restraint prevalence. Thus, it is imperative

future research describes participant characteristics of those who self-restrain.

A total of 31 topographies of self-restraint were identified during data extraction. Individual
meta-analyses of pooled prevalence estimates were conducted to identify common
topographies within individuals known to self-restrain. Consistent with prior literature,
‘holding/squeezing objects’ and ‘holding onto others, holding onto others’ clothing’ were the
most common self-restraint behaviours (both 32%). ‘Asking for hands to be held’ was the
second most common (30%), while ‘choosing mechanical restraint’ was the least common
(1%). These data define self-restraint within autistic groups and/or individuals who have ID
and indicate that some forms of imposed restraint are favoured. There was high variation in

prevalence between categories of self-restraint (i.e., use of clothing/materials, body, devices
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and preference for imposed restraint). For example, a preference for imposed restraint
included the most and least common behaviours. This suggests conceptualising behaviours
according to broad categories may not be useful. Further research is required to explore the
underlying factor structure of the SRQ, which calculates categorical scores, to examine utility

of categories.

Identification of common self-restraint behaviours has clinical implications. Identification of
self-restraint, particularly within individuals known to self-injure, may help clinicians to
understand the function and severity of self-injury. Self-restraint behaviours incompatible
with SIB may suggest the restraint occurs to supress self-injury, providing information for
behavioural management and intervention. Furthermore, given its rarity, showing a strong
desire to access mechanical restraint may be an example of ‘extreme’ self-restraint. The
presentation and removal of restraint during care and intervention must be carefully evaluated
and considered. Given that a large majority of the population vulnerable to self-restraint and
self-injury are often unable to report internal experiences, these findings shed light on how to

recognise self-restraint in vulnerable groups.

The third and final aim of this study was to identify behaviours correlated with self-restraint.
As discussed, self-injury was positively correlated with self-restraint, but restrictive/repetitive
behaviours, compulsivity, impulsivity/overactivity and stereotypy were not significantly
associated with self-restraint. It should be noted that few studies provided sufficient data for
inclusion within the analyses, however all analyses included at least two samples (Valentine
et al., 2010). Further research using large, well-powered samples is needed to test these

associations further. Identification of correlates may further elucidate the mechanisms
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underpinning self-restraint. For example, research exploring the role of executive functions on
SIB has revealed that impulsive individuals are five times more likely to show severe SIB
than non-impulsive individuals (Richards et al., 2017) suggesting self-restraint may emerge as
a compensatory tool to regain control over the most severe, ‘compulsive’ self-injury (King,
1993). Supporting this, Richards et al. (2017) reported that the presence of SIB and
impulsivity predicted the presence of self-restraint two-fold in autistic individuals. Research
replicating this finding could pinpoint impaired inhibitory control as a cognitive mechanism

underpinning self-restraint.

2.5.1 Limitations

Although this meta-analysis was conducted using robust search, extraction, and analytic
methods, limitations are acknowledged. First, the field of self-restraint is characteristically
small, and by excluding single-case designs the overall number of samples yielded for meta-
analysis was low (k=15). This exclusion criterion was essential to avoid bias and sensitivity
analyses revealed that no single study exerted undue influence on the overall effect sizes

reported.

Second, a range of measures and definitions of self-restraint were employed across studies.
The most common measure, the SRC, rated self-restraint according to topographies displayed
over the lifetime. Consequently, analyses have identified estimates of individuals who have
shown self-restraint across the lifetime, not necessarily individuals who showed self-restraint
at the time of assessment. Arguments around the usefulness of characterising self-restraint
across the lifetime and only by topography raise questions around the rigor of such measures

(Forman, 2003; section 1.4.4). Future research should aim to define better the parameters and
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critically evaluate the measurement of self-restraint.

Finally, the quality assessment revealed variation in study quality, with scores ranging from
.22 10 .67 (maximum = one). By observing quality ratings, it is revealed that most research
exploring self-restraint relies on obtaining participant records through specialist services to
identify autistic individuals and/or those with ID, rather than by employing direct diagnostic
assessments. It must be acknowledged that diagnoses are broad, heterogeneous umbrella
terms, with each individual presenting unique strengths, skills and differences. Additionally,
transdiagnostic approaches value the severity of behaviour over categorical diagnoses (Astle
et al., 2022). However, in order to test theoretical models and suggest implications for clinical
practice, it is important researchers define participant characteristics that may be related to
showing self-restraint. Therefore, where possible, future research should strive to use direct
assessments of autism (e.g., ADOS, ADI-R), intellectual functioning (e.g., Wechsler
Intelligence Scale for Children) and adaptive ability (e.g., the Vineland Adaptive Behavior

Scale) to describe participant characteristics, whether diagnostically or on a continuum.

2.5.2 Conclusions

In summary, the pooled prevalence of self-restraint among individuals with autism and/or 1D
was estimated to be 39%. Self-restraint and self-injury were found to be positively correlated
when accounting for all existing research, such that one third of those who self-injure also
self-restrain. However, a prevalence figure of 13% for self-restraint in the absence of self-
injury suggests a more complex relationship than that explained solely by models of positive
and negative reinforcement. ‘Holding onto others or holding onto others’ clothing’ and

‘holding or squeezing objects’ were identified to be the most common topographies, while
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‘chooses mechanical restraint’ was rare. Restrictive/repetitive behaviours, compulsivity,
impulsivity/overactivity and stereotypy did not significantly associate with self-restraint,
highlighting the need for larger-scale studies of the associations between self-restraint and

putative correlates.
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CHAPTER THREE

A CROSS-SYNDROME INVESTIGATION OF SELF-

RESTRAINT: THE BEOND SURVEY

3.1 Preface

Chapter 2 revealed the prevalence estimate of self-restraint in autistic individuals and/or those
with intellectual disability was 39%. Within this pooled sample, 34% of individuals who self-
injured also showed self-restraint, with behaviours significantly associated, r=.21. Despite
associations, a purely operant account of self-injury cannot account for the presence of self-
restraint, raising challenges for this prevailing theory. An alternative explanation is that the
self-injury is beyond the individual’s control, turning attention to hypotheses of impaired
inhibitory control and compulsivity. However, the theoretical mechanisms supporting models
are not well-understood due to a lack of existing data, and the absence of consideration of
additional correlates, as revealed in Chapter 2. Cross-syndrome studies have the potential to
identify transdiagnostic markers of behaviour and inform theoretical understanding, however
thus far, self-restraint has only been assessed categorically and not as a continuous,
parameter-based variable. Therefore, this Chapter examines correlates and predictors of self-
restraint in a large, heterogeneous sample of individuals with neurogenetic conditions to

investigate operant learning and behavioural control accounts.
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3.2 Introduction

Self-restraint is observed in populations where self-injurious behaviour (SIB) is common,
including individuals with idiopathic autism®? (Laverty et al., 2020; Richards et al., 2017),
intellectual disability (ID) (Favell et al., 1981; Fovel et al., 1989; Rojahn, 1986), autism and
co-occurring 1D (Bruhl et al., 1982; Forman, 2003; Hagopian et al., 2015; Oliver et al., 2003;
Rooker et al., 2020), and syndromic ID (i.e., Cornelia de Lange Syndrome; CdLS; Hyman et
al., 2002). SIB severity, overactivity/impulsivity (Richards et al., 2017), compulsivity
(Hyman et al., 2002) and anxiety (King, 1993) are putative correlates of self-restraint,
supporting both operant (section 1.4.7.2) and impaired behavioural control accounts (section
1.4.7.3). However, current understanding of self-restraint displayed by individuals who self-
injure is limited by two main factors. First, statistical power and generalisability of findings is
limited by relatively small sample sizes (e.g., Oliver et al., 2003). Second, the putative
correlates of self-restraint have not yet been assessed using a continuous measurement
approach, with implications for identifying transdiagnostic risk markers of behaviour in high-
risk groups. Therefore, the overarching aim of this study was to identify correlates and
predictors of self-restraint in a large sample of individuals with a range of

neurodevelopmental conditions.

The term ‘neurodevelopmental conditions’ refers to a heterogeneous constellation of
conditions including autism, 1D, and rare genetic syndromes associated with autism and/or ID
(section 1.3). A neurodevelopmental continuum model indicates that there may be behaviours
or traits that cross-cut traditional diagnoses, such that the same outcome may have multiple

different causes (Morris-Rosendahl & Crocq, 2020). This model implies that it is not the

12 “Idiopathic’ refers to cases where there is no known associated genetic cause for autism.
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presence of a diagnosis per se (i.e., ability to fully meet criteria) that is important for
understanding behavioural outcomes, rather the presence of specific traits that underpin
behaviour. Most self-restraint research has involved individuals with autism and/or 1D
(section 2.4.2), with very few individuals with neurogenetic conditions included in self-
restraint research (Appendix 2.5; although it is possible that a lack of reporting of diagnoses
has led to under-identification). This is surprising given the high prevalence of SIB in
neurogenetic populations (e.g., Arron et al., 2011; section 1.3.1). Identifying correlates of
self-restraint in syndromes at elevated risk of SIB can provide insight into potential
transdiagnostic risk markers of behaviour (Astle et al., 2022). Therefore, this study examined
transdiagnostic correlates of self-restraint across 23 genetic syndromes associated with autism

and/or ID.

A neurodevelopmental continuum model favours the use of continuous ‘severity-based’
variables over categorical data (Fletcher-Watson, 2022). Most cross-sectional research has
measured self-restraint using the Self-Restraint Checklist (SRC; Powell et al., 1996; section
2.4.2), an informant-report questionnaire that explores differences between ‘self-restraint’ and
‘no self-restraint” groups (section 1.4.6). Decisions around group classifications are arbitrary
and rarely clearly reported. Given that self-restraint behaviours are not solely displayed by
individuals who self-injure (section 1.4.2), and that self-restraint may function for reasons
unrelated to SIB, including to access warmth, comfort and sleep (Peterson & Peterson, 1968),
it is important to extend understanding by looking beyond comparison of group differences. A
grouping approach, comparing those with and without self-restraint, does not account for the
number of topographies an individual displays. Topography is an essential parameter of self-

restraint (section 1.4.5.1), with individuals with ID reported to display up to 16 different
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behaviours (Forman, 2003). Thus, measuring self-restraint according to a continuous
‘topography score’ not only accounts for the presence of self-restraint (replicating previous
studies), but also accounts for multiple forms of self-restraint (section 1.4.6). No study has yet
explored the relation between topography scores and correlates including SIB, compulsivity
and impulsivity (discussed below). Therefore, this Chapter extended use of the SRC beyond
traditional categorical scoring to identify links between variables and number of self-restraint

topographies shown.

The estimated pooled prevalence of self-restraint in the existing literature for individuals with
autism and/or 1D is 39% (section 2.4.3). However, estimates vary between and within
conditions. The prevalence of self-restraint in those with ID ranges from 11 to 92% (Iwata et
al., 1994; Oliver et al., 2003; Rojahn, 1986), in individuals with idiopathic autism from 41 to
43% (Laverty et al., 2020; Richards et al., 2017) and in autistic individuals with ID from 15 to
65% (Forman, 2003; Hagopian et al., 2015). Hyman et al. (2002) conducted a cross-sectional
study examining self-restraint in syndromic ID, reporting a prevalence of 53% in individuals
with CdLS. Despite variation in estimates (section 2.2.1), these data suggest self-restraint is
relatively common across conditions. It is important to delineate factors that might contribute
towards the presence of self-restraint due to the potentially deleterious consequences of
intense, preferred and persistent self-restraint (section 1.4.2). The meta-analysis in Chapter 2
suggested that older age and the presence of autism contributed towards showing self-restraint
(section 2.4.3.1), while smaller-scale cross-sectional studies found male gender (Oliver et al.,
2003) and lower ability relate to self-restraint behaviour (Richards et al., 2017). It is currently
unclear whether such findings replicate in broader populations known to show self-injury.

Thus, before testing theoretical accounts of behaviour, it is first vital to describe the profile
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and person characteristics of individuals who self-restrain within a large, high-risk sample.
Furthermore, growing recognition of selection bias against individuals with lower ability,
characterised by exclusion of individuals with ID from autism research and limited reporting
of ability where co-occurring ID is identified (Russell et al., 2019), indicates the importance
of transparent reporting of participant characteristics (e.g., genetic syndrome, ability levels
and autism characteristics). Therefore, the first aim of this study was to describe the
prevalence, topographies and demographic characteristics associated with self-restraint in a

well-characterised sample of individuals with autism and/or ID.

Questionnaire studies have revealed individuals who self-restrain display greater SIB severity
(Richards et al., 2017), poorer impulsivity and overactivity (Laverty et al., 2020; Richards et
al., 2017) and greater repetitive (Laverty et al., 2020) and compulsive behaviours (Hyman et
al., 2002) in comparison to those who do not self-restrain. Such findings have contributed
towards building theoretical models of behaviour (discussed below). Further, thus far self-
restraint has been uniquely associated with SIB, and is not considered to be driven by or
associated with other behaviours of concern (BoC)* such as aggression and property
destruction (e.g., Forman, 2003). This suggestion is solely theoretical however, as
associations between self-restraint and other BoC have not been examined empirically. Given
the high co-occurrence of BoC (Emerson et al., 2001), it is important to extend theoretical and
practical understanding by assessing the relation between self-restraint and broader BoC.
While several variables are hypothesised to ‘drive’ self-restraint, unique relations between

these variables and self-restraint (controlling for the presence of other correlates) have yet to

13 Often referred to as ‘challenging behaviours’ within the literature. The alternative term ‘behaviours
of concern’ has been used to refer to self-injury, aggression and property destruction to place emphasis
on the concerning nature of the behaviour, and remove connotations that the individual who displays
such behaviours are themselves ‘challenging’.
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be examined, complicating current understanding. Therefore, the second aim of this study was
to examine correlations between self-restraint and behavioural variables, such as SIB, other

BoC and anxiety, and cognitive variables, such as impulsivity and compulsivity.

According to the operant learning account, self-restraint functions to remove the aversive
properties of SIB (section 1.4.7.2). A positive moderate effect between self-restraint and SIB
identified by meta-analysis supports this account (section 2.4.5). However, Smith et al. (1992)
argued that the self-initiated termination of self-injury, which the operant model theorises to
occur in order to access desirable contingences, indicates that SIB carries aversive properties
that are not fully under the individual’s control. Thus, the individual engages in self-restraint
despite risking losing access to the reinforcing consequence of SIB (section 1.4.7.1). King
(1993) conceptualised this ‘loss’ of behavioural control as compulsivity, evidenced by
ritualised, habitual SIB that appears unconstrained by environmental contingencies (i.e.,
driven by automatic, internal reinforcers). The evidence-base examining compulsivity in
individuals who self-restrain is small and equivocal: Hyman et al. (2002) identified a
significant association between SIB and self-restraint for individuals with 1D who displayed
compulsive behaviours, but not for those who did not show compulsive behaviours. Similarly,
Powell et al. (1996) found individuals with ID who showed both SIB and self-restraint were
significantly more compulsive than those who only showed SIB. Interestingly, within a
sample of autistic individuals without ID, Laverty et al. (2020) revealed no significant
differences in compulsivity between individuals who did and did not self-restrain. Finally,
using a multi-parameter definition of self-restraint (section 1.4.6), Forman (2003) found no
significant differences in number of compulsions exhibited by individuals with ID who did

and did not self-restrain. Thus, these conflicting data present a need to examine the role of
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compulsivity across the neurodevelopmental continuum (i.e., individuals with autism and/or

ID) to examine the compulsivity hypothesis.

The compulsivity account of SIB and self-restraint derives from anecdotal reports of
individuals with Lesch-Nyhan syndrome, a genetic syndrome associated with ID, severe SIB
and self-restraint (section 1.4.1), who appear fearful of their own inability to prevent SIB, and
distress when self-restraint is unavailable (e.g., Nyhan, 1976). The desire to access self-
restraint has been noted as ‘anxiety’ (Baumeister & Rollings, 1976). King (1993) suggested
that compulsive (i.e., ‘out of control”’) SIB is experienced as undesirable, painful and aversive
by the individual. The cessation of SIB by self-restraint is therefore experienced as soothing
and relaxing, negatively reinforcing self-restraint in the termination of ‘compulsive’ SIB.
Romanczyk et al. (1992) further proposed that self-restraint functions to reduce high arousal,
negatively reinforcing the behaviour that raises arousal and leads to self-restraint, which may
be SIB. Thus, a vicious cycle of behaviour forms, whereby the individual engages in SIB to
access the calming ‘effect’ of self-restraint. Crucially, both accounts indicate that once this
cycle has formed, the removal of self-restraint leads to anxiety/high arousal**, increasing the
likelihood of compulsive SIB. King (1993) likened the individual with ID’s access to self-
restraint to a tightrope walker’s access to a safety net. This complex relation is represented

diagrammatically in Figure 3.1.

14 Due to the conceptual overlap and lack of understanding and research into the role of anxiety and/or
arousal in driving self-restraint and SIB, anxiety and arousal are at times grouped together when
discussing theories.
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Figure 3. 1 Relation between self-restraint, self-injury, compulsivity and anxiety/arousal
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Limited research has examined the role of anxiety/arousal in self-restraint. Jennett et al.
(2011) used a psychophysiological measure of anxiety with an autistic female with severe ID
who self-injured and self-restrained. The individual’s heart rate was at baseline when self-
restraint was available but dramatically increased (e.g., by 60 beats per minute [bpm] within
30 seconds, maximum of 185 bpm) when self-restraint was terminated and SIB was initiated.
Critically, when self-restraint was reinstated, the participant’s heart rate returned to resting
state and SIB ceased. This served as supporting evidence for King (1993)’s prediction of an
inverse relation between SIB and self-restraint. Furthermore, Forman et al. (2002) findings of
elevated SIB both before and after self-restraint did not support a purely operant account,
leaving authors to theorise that the participant’s anxiety to access self-restraint drove elevated
SIB following self-restraint termination. Altogether, the relation between anxiety/arousal,
compulsivity, SIB and self-restraint is complex, and perhaps as a result of this intricacy, there
is a paucity of empirical evidence examining theories. However, better understanding of this
relation has implications for intervention (particularly at a transdiagnostic level), implicating

compulsivity and anxiety/arousal as areas to target.

One way to measure anxiety/arousal in individuals with ID, where cognitive anxiety is
challenging to measure (section 1.4.7.3), is to examine behavioural anxiety. This refers to
measurable, physical indicators of anxiety, including body movements, such as pacing,
trembling, or gasping for breath, avoidance of people or situations or freezing in response to
situations, and/or becoming disinterested in previously favoured activities. The measurement
of such behaviours and their relation to self-restraint has not yet been studied. Therefore, to
address this literature gap, the second aim of this study was to examine the compulsivity

theory of SIB and self-restraint in individuals with autism and/or ID using a developmentally-
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appropriate measure of anxiety.

In contrast to the compulsivity account, Oliver and Richards (2015) hypothesised that deficits
in inhibition, a core executive function (EF; section 1.4.7.3) underpinned automatically-
reinforced SIB, suggesting self-restraint emerges to compensate for ‘impulsive” SIB. Whereas
compulsivity refers to the perseveration of behaviour, impulsivity represents the inability to
prevent the initiation of behaviour, resulting in acts that occur without foresight that may be
harmful (Robbins et al., 2012; section 1.4.7.3). Supporting this account, greater impulsivity
predicted self-restraint in autistic individuals (Richards et al., 2017; see section 6.2.3 for
review). Overall, the theories of self-restraint described implicate SIB,
impulsivity/compulsivity and anxiety/arousal as important drivers of self-restraint. Given the
range of associated variables, a regression analysis approach is warranted to isolate the unique
associations between variables and self-restraint, and thus inform theory. Therefore, the third
aim of this study was to examine predictors of self-restraint, including SIB severity,

impulsivity, compulsivity and behavioural anxiety, after controlling for covariates.

In summary, this study had three aims: (1) describe the prevalence, topographies and
demographic correlates of self-restraint in neurogenetic syndromes associated with autism
and/or 1D, (2) examine correlations between behavioural variables and self-restraint, such as
BoC and anxiety, and cognitive variables and self-restraint, such as compulsivity and
impulsivity, and (3) examine whether SIB severity, impulsivity, compulsivity and behavioural

anxiety predicted self-restraint after controlling for demographic covariates.
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3.3 Method

3.3.1 Design and development

This cross-syndrome study capitalised on a wider study within the Cerebra Network for
Neurodevelopmental Disorders. The Behavioural and Emotional Outcomes in
Neurodevelopmental Disorders (BEOND) study was a collaboration across four research sites
situated at Aston University, Surrey University, University of Birmingham and University of
Warwick and measured a range of behavioural, cognitive and psychological outcomes for
individuals with neurogenetic disorders and/or neurodevelopmental conditions. BEOND was
designed to support individual research projects across the University sites. The pre-registered
protocol for the BEOND study can be found on the Open Science Framework:

https://osf.io/n89x7, DOI:10.17605/0OSF.1I0/N89X7.

3.3.2 Recruitment and screening

Participants were identified through three main routes. First, participants of previous studies
were contacted through a database held at the University of Birmingham. Second, national
syndrome-specific charities and parent support groups, such as Smith-Magenis Syndrome
Foundation UK and Prader-Willi Syndrome Association UK, shared recruitment materials.

Finally, the study was promoted using Cerebra Network social media.

Parents and caregivers®® consented (Appendix 3.1) and completed questionnaire measures
using an online survey platform. Informants reported on behalf of the individual they care for.
Eligibility criteria included: ability to read and complete consent forms and survey measures

in English; caring for an individual with a neurogenetic syndrome associated with 1D and/or

> Henceforth ‘caregivers’.
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autism (Appendix 3.2); and caring for an individual who was at least one year old (with no

upper age restriction).

3.3.3 Participants

In total, 353 participants accessed the online survey. Of these, 272 (77%) caregivers
completed the primary measure (‘included” sample), while 81 (23%) caregivers provided
demographic information but did not complete the SRC (‘excluded’ sample). Group
comparisons revealed no significant differences in demographic characteristics between the
included and excluded samples (Table 3.1) suggesting the SRC subsample was representative

of the broader BEOND sample.

Table 3. 1 Demographic characteristics of the included and excluded BEOND study sample

Variable Sample Mann- p
Included (N=272) Excluded (N=81) Whitney U/ y?
Age Mean, SD 19.53, 13.78 16.28, 11.83 9519 .070
(range) (1-58) (2-47)
Sex N female (%) 118 (43) 35 (43) .003 .958
Verbal ability N verbal (%) 192 (71) 61 (75) .980 322
ID N ID (%) 256 (94) 78 (96) 5822 329
Autism N autism (%) 93 (34) 30 (37) 223 .637

Note. 2 Fishers exact test used as crosstabs contained group <5

Participants had one of 23 neurogenetic syndromes associated with ID, of whom 192
participants (70.6%) were diagnosed by a clinical geneticist, 49 (18.0%) by a paediatrician,
two (0.7%) by a General Practitioner, and 29 individuals (10.7%) by ‘other’ healthcare

professionals (e.g., neurologist). In total, 256 participants (94%) were reported by caregivers
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to have an ID and 93 (34%) were reported to be autistic. A total of 88 participants (32%) had

a neurogenetic syndrome, autism and ID.

Table 3.2 displays participant demographic information. Information on service use was
provided for 260 participants (96% of total sample), revealing 193 caregivers (74% of
subsample) had accessed professional support or service(s) in the past two years for their
child’s physical, emotional and/or behavioural needs. Appendix 3.3 reports the prevalence of

service use for BoC.

Table 3. 2 Demographic characteristics of included BEOND survey sample

Developmental variables N n (%) Mean Range (SD)
(median)

Chronological age (years) 271 19.53 (16.00) 1-58(13.78)

Sex (female/male/other ?) 272 118/153/1 (43/56/1)

Mobility (walk unaided/unable) 272  232/40 (85/15)

Genetic syndrome 272
19p13 1(0.4)
8p23 1(0.4)
8p inv dup del 1(0.4)
Angelman 25(9.2)
CHAMP1P 1(0.4)
Coffin-Siris 9 (3.3)
Cornelia de Lange 20 (7.4)
Fragile X 40 (14.7)
Jansen de Vries 9(3.3)
KBG 31(11.4)
Kleefstra 18 (6.6)
Pallister Killian 1(0.4)
Potocki-Lupski 1(0.4)
Prader-Willi 12 (4.4)
Rubinstein-Taybi 31(11.4)
SATB2-associated 10 (3.7)

Note. @ Other “no gender self-identification yet”; ® ‘Chromosome Alignment-Maintaining
Phosphoprotein.
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Table 3.2 cont.

Developmental variables N n (%) Mean (median)  Range (SD)
Smith Magenis 23 (8.5)

SWAN ¢ 1(0.4)
SYNGAP1 1(0.4)
Tuberous Sclerosis Complex 20 (7.4)
Wiedemann-Steiner 9 (3.3
Williams 1(0.4)
Wolf-Hirschhorn 6 (2.2)

SCQ total scores 244 17.39 (18.00) 0-33(6.60)
SCQ total verbal 158 (65) 16.91 (16.50) 0-33(6.72)
SCQ total non-verbal 86 (35) 18.27 (19.00) 2—-31(6.33)
Autism/no autism ¢ 244 155/89 (64/36)

Intellectual disability 255
Mild 30 (12)

Moderate 83 (33)
Severe 92 (36)
Profound 21 (8)
Other 5(2)

Unknown 24 (9)

Wessex self-help score 271 6.25 (7.00) 3-9(1.86)
Able® 69 (26) 8.58 (9.00) 8-9(0.50)
Partly able f 112 (41) 6.62 (7.00) 6 — 7 (0.49)
Not able 9 90 (33) 4.00 (4.00) 3-5(0.75)

Note. SCQ = Social Communication Questionnaire. ¢ ‘Syndrome without a name’. ¢ * Autism’
indicated by scoring 15 or above on SCQ (score 15 — 21 ‘ASD’, 22 and above ‘autism’).
Indicated by Wessex self-help score 8-9. " Indicated by Wessex self-help score 6-7. ¢ Indicated
by Wessex self-help score 3-5.

3.3.4 Measures

3.3.4.1 Characteristics and adaptive functioning

3.3.4.1.1 Social Communication Questionnaire (SCQ; Rutter et al., 2003).
This 40-item screening questionnaire (Appendix 3.4) is based on the Autism Diagnostic
Interview—Revised (ADI-R; Lord et al., 1994) and was used to identify the presence of
clinical autistic characteristics in this study. The SCQ is widely used due to its strong

sensitivity and specificity, and concurrent validity with the ADI-R and Autism Diagnostic
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Observation Schedule, Second Edition (Chandler et al., 2007). It is useful for identifying
autism in individuals with lower intellectual ability (Snow & Lecavalier, 2008). The lifetime
version produces three subscale scores: communication, social interaction and repetitive
behaviour. Informants responded ‘yes’ or ‘no’ to items, where one point indicated autism-
related behaviour, and zero points indicated absence of autism-related behaviour. Six
additional items were administered for verbal children, with total possible scores ranging from
0-39, while non-verbal children scored between 0-33. A score of 15 or above is regarded as
the clinical cut-off for autism (Berument et al., 1999), yielding a sensitivity value of .47 and
specificity of .89 (Wiggins et al., 2007). Participants with scores of 14 or below were
categorised as ‘below threshold for autism’. Individuals with scores of 15 to 21 were
categorised as ‘Autism Spectrum Disorder’ (ASD), representing presence of a subtype of
autism, such as Pervasive Developmental Disorder, where the full clinical diagnosis of autism
is not met (Chandler et al., 2007; Fombonne, 2003). Finally, individuals with scores of 22 or
above were categorised as autistic. The ASD and autism groups are combined to create an
overall ‘autism’ group (Chandler et al., 2007). The mean SCQ score, M=17.45, SD=6.62, was
significantly higher than the clinical cut-off, t(245)=5.812, p<.001, 95% CI [1.62, 3.28].
Internal consistency was measured using McDonald’s Omega (o), and was acceptable, ©=.78

(section 3.3.6).

3.3.4.1.2 The Wessex Questionnaire (Kushlick et al., 1973).
The Wessex (Appendix 3.5) is a 16-item questionnaire that assesses adaptive functioning.
Using a Likert scale, caregivers provide information across five subscales: continence,
mobility, self-help skills, speech, and literacy. Higher scores represent higher ability. The self-
help subscale was used a proxy measure of intellectual functioning, representing degree of

adaptive behaviour (Kushlick et al., 1973; Oliver et al., 2012; Palmer & Jenkins, 1982). A
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‘self-help’ score of 3-9 is generated by summing scores from questions regarding feeding,
washing and dressing. Self-help scores of eight or nine group children as ‘able’, six or seven
as ‘partly able’ and three to five as ‘not able’® (Oliver et al., 2019). Psychometric analysis
within a sample of children and adults with ID revealed moderate inter-rater reliability of
Wessex subscales, mean k=.62, and item-level reliability of k=.54 (Kushlick et al., 1973;
Palmer & Jenkins, 1982). Within the present sample, internal consistency of the self-help

score was strong, ®=.87

3.3.4.2 Behaviour

3.3.4.2.1 Challenging Behaviour Questionnaire (CBQ; Hyman et al., 2002).
The CBQ (Appendix 3.6) determined the presence of self-injury, aggression and property
destruction across the lifetime and within the previous month. Where behaviours were
observed within the past month, information on topography and severity was collected, such
as frequency of physical restraint to manage behaviour. The CBQ is suitable for use in verbal
and non-verbal populations with 1D and has demonstrated inter-rater reliability « values
ranging from .72 to .91 across subscales (Hyman et al., 2002). Scores on three items (rated
from 0-4 or 1-5) assessing duration, severity and frequency of behaviours were summed to
generate total severity scores for SIB, aggression and property destruction. Higher scores
indicated more severe behaviour. Within the present sample, subscale internal consistency

ranged from ©=.62, .64 to .67, respectively.

16 For clarity and consistency with previous literature, original Wessex group labels have been used. It
is important to note that labels relate to abilities measured by the questionnaire, and ‘not able’ does not
indicate absence of all adaptive abilities.
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3.3.4.2.2 Clinical Anxiety Screen for People with Intellectual Disability (CIASP-ID;

Waite et al., 2019).
The CIASP-ID (Appendix 3.7) is a 34-item informant-report measure designed to assess
behavioural anxiety in individuals with ID who may be unable to self-report anxiety.
Caregivers rated the frequency of behaviours displayed in the previous month. Frequency of
behaviour was measured on a seven-point Likert scale, ranging from ‘almost never’ to ‘more
than once a day’. A factor analysis revealed a four-factor structure: anxiety (minimum score =
14, maximum score = 98), pain (9-63), low mood (6—42) and consolability (4-28; Waite et
al., 2019). Continuous subscale scores were generated, with higher scores indicating higher
domain severity. Psychometric analyses, including identification of clinical cut-offs, are
currently under investigation by the questionnaire authors (pre-registration:
https://tinyurl.com/clasp-prereg). Within the present sample, there was strong internal
consistency across all items, ©=.88, ranging from .88, .70, .80 to .57 across respective

subscales.

3.3.4.2.3 Repetitive Behaviour Questionnaire (RBQ; Moss et al., 2009).
The RBQ (Appendix 3.8) is a 19-item questionnaire that measures frequency and severity of
repetitive behaviours displayed in the last month. A five-point Likert scale measured
behaviours such as ‘object stereotypy’ occurring ‘never’ to ‘more than once a day’. Five
subscales were produced: stereotyped behaviour (sum items 1-3), compulsive behaviour (sum
items 4-7, 12, 16 and 18-19), insistence on sameness (sum items 15 and 17), restricted
preferences (sum items 8, 10 and 13 for verbal participants only) and repetitive speech (sum
items 9, 11 and 14 for verbal participants only), as well as a total score representing repetitive

behaviour. In the present study, total scores were calculated by summing all items that did not
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require verbal ability (i.e., excluding items 8, 9, 13 and 14). Higher scores represented higher
frequency of repetitive behaviour. The RBQ is suitable for children and adults with ID,
autistic individuals and individuals with and without verbal ability (Oliver et al., 2019).
Psychometric analyses by Oliver et al. (2019) regarding 103 individuals with ID revealed
variable item-level inter-rater reliability, .46 to .80, with 73% of coefficients above .60.
Internal consistency across the five subscales was .74, .78, .50, .54 and .65 respectively. The
RBQ has good concurrent and content validity with the repetitive behaviour subscale of the
Autism Screening Questionnaire, r=.60, p<.001. Within the present study, internal
consistency of subscales ranged from ©v=.76, .79, .70, .51 to .75 respectively. Internal

consistency across all items, excluding those relating to verbal ability, was strong, ©=.85.

3.3.4.2.4 The Activity Questionnaire (TAQ; Burbidge & Oliver, 2008).
This 18-item questionnaire (Appendix 3.9) assessed activity: six items assessed impulsivity
(sum items 11-13 and 16-18), nine items assessed overactivity (sum items 1-9), and three
items assessed impulsive speech (sum items 10, 14 and 15 for verbal participants only). The
TAQ was developed for use in populations with ID, including individuals who are non-verbal
and/or non-mobile. Developed in accordance with DSM-1V criteria for Attention
Deficit/Hyperactivity Disorder (ADHD; APA, 1994) the TAQ yields robust inter-rater
reliability for verbal and non-verbal participants, r=.74 and .78 respectively, and test-retest
reliability for verbal and non-verbal participants, r=.88 and .94 respectively, across all three
subscales among individuals with 1D (Burbidge et al., 2010). Items are measured using a five-
point Likert scale ranging from zero (‘never/almost never’) to four (‘always/almost all of the

time’). Subscale scores and a total score were generated, with higher scores indicating higher
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levels of activity. Within the present sample, subscale internal consistency was strong, ©=.90,

.92 and .84 respectively. Internal consistency across all items was strong, ©=.93.

3.3.4.2.5 The Self-Restraint Checklist (SRC; Powell et al., 1996).
This eight-item checklist (Appendix 3.10) asked caregivers to indicate the presence or
absence of seven topographies of self-restraint, such as ‘wraps self in own clothing’ and
‘chooses mechanical restraint’. Informants indicated ‘yes’ (score of one) or ‘no’ (score of
zero) to each item, with the eighth item asking caregivers to specify any ‘other form of self-
restraint’. Participants were grouped as showing self-restraint if caregivers indicated ‘yes’ to
at least one item. A total ‘SRC topography score’ was calculated by summing the number of
items, with possible scores ranging from zero to eight. Higher topography scores indicated a
greater number of different topographies. The SRC was adapted for this study to ask about
self-restraint observed in the last month. Powell and colleagues (1996) calculated interrater
agreement for the SRC with adults with severe to profound learning disabilities. Agreement
between two raters (i.e., familiar adults including teachers) was 91%. Within the present

sample, internal consistency was acceptable, ©=.66.

3.3.5 Procedure

Questionnaire order in both online and paper surveys were counterbalanced in attempt to
minimise order effects. Data were collected from November 2022 to August 2023. Health
Research Authority, Health and Care Research Wales and Wales Research Ethics Committee

provided ethical approval for this study (IRAS Project 1D 299757; Appendix 3.11).
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3.3.6 Data analysis

To examine the internal consistency of questionnaires, McDonald’s Omega (McDonald,
1999) was calculated using ‘the OMEGA macro’ (Hayes & Coutts, 2020) in SPSS (v.29).
Cronbach’s alpha (a, Cronbach, 1951) is widely-used but relies on assumptions that are rarely
met (Flora, 2020). For example, a relies on unidimensionality, such that each item measures
the same construct, and assumes factor loadings across all items are equal (‘essential tau-
equivalence’; Dunn et al., 2014; Flora, 2020). As a result, o can easily be misused and
misinterpreted (Hayes & Coultts, 2020). Researchers have proposed o as suitable alternative
(Ravinder & Saraswathi, 2020). Omega does not assume essential tau-equivalence, and is
therefore considered a less biased (Flora, 2020) and more realistic coefficient (Watkins,
2017). Much like a, there is not universal consensus on the interpretation of @ coefficients
(Watkins, 2017), however .65 to .80 has been suggested as acceptable reliability, with

coefficients above .80 as strong evidence (Kalkbrenner, 2023).

Normality of data was inspected through Shapiro-Wilk and Kolmogorov-Smirnov tests. P-
values of <.05 are typically considered non-normal, requiring the use of non-parametric tests.
However, parametric t-tests and linear regression analyses are considered appropriate when
using a relatively large sample size (i.e., >100; Lumley et al., 2002). Missing data were
handled using pairwise deletion, whereby cases with missing values were excluded from
respective analyses. In comparison to listwise deletion, where the entire participant case is
deleted where at least one data point is missing, this approach preserves more data (Kang,

2013).
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To examine aim one, the prevalence of self-restraint and concomitant self-injury were
reported. Associations between self-restraint and SIB were examined using chi-square ().
The prevalence of self-restraint topographies were reported, and SRC topography scores were
compared across neurogenetic conditions. Relations between self-restraint and demographic
variables, and behavioural and cognitive variables (aim two), were examined using

Spearman’s rhol’.

Multiple comparisons were controlled for using the Benjamini-Hochberg method (Benjamini
& Hochberg, 1995). Methods to control for multiple comparisons aim to reduce the
probability of committing a Type | error (false rejection of the null). A traditional approach is
to control the family-wise error rate (FWER; the risk of committing at least one Type | error)
using a Bonferroni correction. However, this approach is considered stringent, and increases
the risk of committing a Type Il error (false acceptance of the null; Kwong et al., 2002) and
overlooking meaningful effects. Mechanisms related to severe BoC displayed by individuals
with ID, an underrepresented population (Russell et al., 2019), may consequently be missed,
with implications for theory and practice. Benjamini and Hochberg (1995) proposed a
sequential modified Bonferroni correction controlling for the False Discovery Rate (FDR); the
proportion of false positives among the total number of rejected hypotheses. This method is
considered a less stringent and more powerful approach in comparison to traditional
Bonferroni corrections (Haynes, 2013). The Benjamini-Hochberg method compares
significance values against a critical value, accounting for the total number of statistical tests

per analysis using a false discovery rate of 0.05.

17 See section 2.3.5 for interpretation of rs values.
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To test aim three, examining predictors of self-restraint, a hierarchical multiple regression was
conducted. An a priori power analysis was conducted using G*Power (v.3.1.9.7; Faul et al.,
2009). Based on a medium effect size of .15, significance level of .05 and power of .95, a
sample size of 160 participants was considered suitable for the regression. Continuous
predictor variables were entered into five steps. In the first step, covariates age (in years) and
ability (Wessex self-help scores) were entered. In the second, CBQ SIB severity scores were
entered. In the third, TAQ impulsivity scores were entered, and RBQ compulsivity scores
were entered into the fourth step. Finally, CIASP-ID anxiety subscale scores were added in
the fifth step. The dependent variable was SRC topography score. Each predictor was
continuous, had non-zero variance, and had a linear relationship with the dependent variable.
Multicollinearity, the intercorrelation of predictor variables, was inspected using the Variance
Inflation Factor (VIF) and tolerance statistics (i.e., reciprocal of the VIF, 1-R?; Kim, 2019).
Tolerance statistics were above 0.2 and VIF statistics less than 10, suggesting the absence of
multicollinearity (Kim, 2019; Menard, 1995; Myers, 1990). Visual inspection of the
standardised residuals plot (standardised residuals, ZRESID, by standardised predicted values,
ZPRED) suggested the assumption of independent errors had been met (i.e., residuals were
independent of one another). Values fell within the limits of £3.3 suggesting no significant
outliers (Tabachnick & Fidell, 2001). Inspection of histogram and P-P plots suggested the
assumption of normally-distributed errors had been met. Finally, inspection of the F-ratio

significance value suggested that overall the model had a significant fit to the data (p<.05).
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3.4 Results
3.4.1 The prevalence and profile of self-restraint in rare genetic syndromes

3.4.1.1 The prevalence and topographies of self-restraint
In total, 185 participants (68%) displayed self-restraint in the previous month (i.e., displayed
at least one topography on the SRC). Behavioural characteristics are reported in Table 3.3. A
total of 255 caregivers completed both the SRC and CBQ, measuring self-restraint and SI1B
respectively. There was a significant association between SIB and self-restraint, ¥>=8.897,
p=.003, Phi (p)=.187*8, Of this subgroup, 92 participants (36%) had shown self-restraint and
SIB in the past month, and 83 individuals (33%) had shown self-restraint without SIB. A total
of 54 individuals (21%) showed neither self-injury nor self-restraint, and 26 participants

(11%) showed self-injury without self-restraint.

All eight self-restraint topographies measured by the SRC were observed (Figure 3.2). The
most common behaviours across the sample were ‘holds or squeezes objects’, shown by 117
participants (43%), and ‘holds onto others or holds onto others clothing’, shown by 97
individuals (36%). The least common behaviour was ‘chooses mechanical restraint’,
displayed by seven participants (3%). ‘Other’ forms of self-restraint were displayed by 10

participants (4%), with examples including “wrap[s] himself in a sleeping bag-type blanket”.

18 Phi effect size is interpreted according to correlation coefficient interpretation (Ben-Shachar et al.,
2023).
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Developmental variables Possible N n (%) Mean (median) Range (SD)
score range
Self-restraint - SRC 272
Monthly self-restraint/no SR 185/87 (68/32)
Total topography score 0-8 1.45 (1) 0-8(1.46)
1 topography/2+ topographies 76/109 (41/59)
Behaviours of concern — CBQ
Monthly SIB/no current SIB 255 118/137 (46/54)
Total SIB severity score 0-14 255 2.90 (0) 0-13(3.57)
Monthly AGG/no current AGG 257 126/131 (49/51)
Total AGG severity score 0-14 257 3.28 (0) 0-14 (3.82)
Monthly DoP/no current DoP 257 111/146 (43/57)
Total DoP severity score 0-14 257 2.85 (0) 0-13(3.68)
Activity — TAQ
Impulsivity subscale 0-24 272 14.83 (16) 0-24(7.11)
Overactivity subscale 0-36 272 13.90 (12) 036 (9.93)
Impulsive speech subscale 0-12 192 4.76 (4) 0-12 (3.74)
Total score 0-72 272 32.10 (31) 0-72(17.15)

Note. SRC = Self-Restraint Checklist; SR = self-restraint; CBQ = Challenging Behaviour Questionnaire; SIB = self-injurious behaviour;
AGG = aggression; DoP = destruction of property; TAQ = The Activity Questionnaire.
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Table 3.3 cont.

Developmental variables Possible N n (%) Mean (median) Range (SD)
score range

Repetitive behaviour — RBQ

Stereotyped behaviour subscale 0-12 272 6.06 (6) 0-12 (4.27)
Compulsive behaviour subscale 0-32 272 5.08 (3) 0-32(6.31)
Insistence on sameness subscale 0-8 272 3.14 (3) 0-8(2.82)
Restricted preferences subscale 0-12 192 5.43 (5) 0-12 (3.55)
Repetitive speech subscale 0-12 192 5.84 (5) 0-12 (3.97)
Total score 0-60 272 17.36 (15) 0-58 (12.21)
Anxiety — CIASP-1D 254
Anxiety 14 - 98 36.89 (35) 14 — 96 (16.31)
Pain 9-63 15.82 (14) 9 —58(7.20)
Low mood 6—42 13.10 (11) 6 — 37 (6.95)
Consolability 4-28 20.26 (21) 4 — 28 (5.08)

Note. RBQ = Repetitive Behaviour Questionnaire; CIASP-ID = Clinical Anxiety Screen for People with Intellectual Disability.
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Figure 3. 2 Prevalence of each self-restraint topography
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Across the 23 syndrome groups, nine ‘groups’ contained one participant. Of these syndromes,
individuals with 19p13, 8p inv dup del, CHAMP1, SWAN and Williams syndrome were
reported to have shown self-restraint in the previous month (i.e., n=1, self-restraint prevalence
= 100%). Individuals with 8p23, Pallister Killian, Potocki-Lupski and SYNGAP1 syndrome
had not shown self-restraint (i.e., n=1, self-restraint prevalence = 0%). Of the remaining
syndrome groups, the highest prevalence of self-restraint was displayed by Jansen de Vries
and Wiedemann-Steiner syndromes (both 89%, n=8). The lowest prevalence of self-restraint
was displayed by those with Wolf-Hirschhorn (50%, n=3). Table 3.4 displays self-restraint
prevalence and topography scores across syndromes where groups contained more than one

participant.

The highest mean topography scores were displayed by the individual with SWAN (4.00),
and participants with Jansen de Vries (2.22) and Prader-Willi syndrome (2.17). The lowest
mean topography scores®® were displayed by those with Wolf-Hirschhorn (0.67) and

Rubinstein-Taybi syndromes (1.00).

19 Excluding the four syndromes where self-restraint was not displayed.
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Table 3. 4 Self-restraint scores across participant groups where N >1

Group name N n Self-restraint topography score
self-restraint (%) Mean Range
(median) (SD)
Angelman 25 17 (68) 1.20 (1.0) 0-5(1.23)
Coffin-Siris 9 6 (67) 1.78 (1.0) 0-5(1.86)
Cornelia de Lange 20 13 (65) 1.40 (1.0) 0-4(1.35)
Fragile X 40 30 (75) 1.63 (1.0) 0-7(1.55)
Jansen de Vries 9 8 (89) 2.22 (2.0) 0-5(1.64)
KBG 31 21 (68) 1.55 (1.0) 0-8(1.79)
Kleefstra 18 10 (56) 1.22 (1.0) 0-4(1.35)
Prader-Willi 12 9 (75) 2.17 (2.5) 0-7(1.99)
Rubinstein-Taybi 31 19 (61) 1.00 (1.0) 0-3(1.03)
SATB2-associated 10 7 (70) 1.50 (2.0) 0-4(1.27)
Smith Magenis 23 17 (74) 1.52 (1.0) 0-5 (1.47)
Tuberous Sclerosis 20 12 (60) 1.45 (1.0) 0-4(157)
Wiedemann-Steiner 9 8 (89) 1.67 (1.0) 0-3(1.12)
Wolf-Hirschhorn 6 3 (50) 0.67 (0.5) 0-2(0.82)

Note. Self-restraint topography score calculated using Self-Restraint Checklist totals,
maximum possible score = 8.

3.4.1.2 Demographic and behavioural correlates of self-restraint
Correlations between SRC topography scores and demographic and behavioural correlates are
show in Table 3.5. Age moderately negatively correlated with SRC topography scores,
suggesting younger age was related to showing a greater number of self-restraint
topographies. SCQ scores positively correlated with SRC topography scores with a moderate-
to-large effect, suggesting greater autism characteristics were related to showing a greater
number of self-restraint topographies. There were no significant correlations between SRC

topography scores and verbal ability, ability to walk unaided, or sex. The relation between
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SRC topography scores and Wessex self-help scores was non-significant, however the small
effect was notable, suggesting lower ability related to self-restraint. Self-help scores
negatively correlated with SCQ scores with a moderate-to-large effect, suggesting that higher
ability was related to lower autism traits. SRC topography scores positively correlated with
SIB, aggression, and property destruction severity scores, with moderate to large effects. This
suggested that higher BoC severity was related to showing a greater number of self-restraint

topographies. Additionally, all BoC inter-correlated with large effects.

SRC topography scores strongly positively correlated with impulsivity, overactivity,
impulsive speech, and overall activity scores. This suggested that higher impulsivity was
related to showing a greater number of self-restraint topographies. SRC topography scores
positively correlated with stereotyped behaviour?’, compulsive behaviour, insistence on
sameness, restricted preferences, repetitive speech, and overall repetitive behaviour scores,
with moderate to large effects. This suggested that higher repetitive and compulsive behaviour
was related to showing a greater number of self-restraint topographies. Finally, SRC
topography scores strongly positively correlated with anxiety and pain, and moderately
correlated with low mood scores. This suggested that higher behavioural anxiety was related

to showing a greater number of self-restraint topographies.

20 Stereotypy scores measured by the CBQ and RBQ strong correlated, rs=.56, suggesting
measurement of a similar construct. Given that stereotypy may be better conceptualised as a repetitive
behaviour rather than BoC, the RBQ subscale was used to measure stereotypy in this Chapter.
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Table 3. 5 Spearman’s rho correlations between self-restraint topography scores and demographic and behavioural variables

1 2 3 4 5 6 7 8 9
1 SRC topography -
score
Demographic variables
2 Age years -.22* —
3 Verbal -.01 A1 —
4 Mobile .04 .09 46* —
5 Sex .02 -.03 -.10 -14* —
6 SCQ total .26* 10 -.22* -.10 -.07 —
7 Wessex self-help -.10 21% 67* 46* -11 -27* —
CBQ severity scores
8 SIB severity 22* -.09 -.03 -.00 -01 24* -14* —
9 Aggression severity 31* -.20* .06 10 .01 .03 -.10 .36* —
10 Property destruction 55, _ 454 13 17% -03 08 02 37% 57
severity

Note. SRC = Self-Restraint Checklist; SCQ = Social Communication Questionnaire; CBQ = Challenging Behaviour Questionnaire; SIB
= self-injurious behaviour.
*Significant p-values after controlling for multiple comparisons in bold.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
TAQ subscales and total score
11 Impulsivity
35* -18* .03 .18* -13 .23* -14* .39* 50* 51* —
12 Overactivity
32* -35* -10 .01 -22* .25 -18* .24* .33* .32* .65* —
13 Impulsive
speech 30* .03 - -02 -16* .17 12 .10 .09 .10 .44* 49* —
14 Total activity
37* -26* .09 .16* -20* .23* -07 .30* .42* .43* .86* .91* .64* —
RBQ subscales and total score
15 Stereotypy
33* -10 -09 -00 -.18* .43* -19* .22* .12 .18* .38* .48* 27* A7* —
16 Compulsivity
24 01 .30 .24 -07 .31* .20 .11 .17* .14* 31* .25* 22* 34* 35* —
17 Insistence on
sameness 22* 20%  29* 23* -09 .29* 24 12 .16* .14* .29* .15* .13 .26* .25* .62* —
18 Restricted
preferences  .40* -.08 - -01 -07 .40* -20* .36* .27* .31* .47* .40* .35* .48* .44* 44* 46* —
19 Repetitive
speech 40*  -13 - .03 -08 .36* -.17* .27* .21* 27* .44* 50* .42* 54* 44* 33* 33* .64* —
20 Total
repetitive 38* -01 .20 .20 -.13* 47* .07 .22* 20* .23* .47* 42* 30* .51* .71* .83* .71* .66* .56*

Note. TAQ = The Activity Questionnaire; RBQ = Repetitive Behaviour Questionnaire. Dash (-) indicates verbal ability was not correlated with

variables that only included verbal participants.

*Significant p-values after controlling for multiple comparisons in bold.
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Table 3.5 cont.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

CIASP-ID subscales

21 Behavioural anxiety
37* -10 .18* 22* -12 .29* .06 .41* 47* .39* 52* 38* 22* 49* 32* .40* .43* 53* 47* 52* —

22 Pain
A0* -.24*% - 17* -.16* -.03 .256* -.23* 38* 20* 17* 27* .39* .19* 33* .37* .22* 12 .37* .32* 35* 44* —

23 Low mood
22 11 05 .11 -02 .29 .01 .19* .23* .15 .13 -00 .16 .07 .11 .23* .23* 30* .14 .26* .47* 30* —

24 Consolability
-01 .18 10 .06 -10 .01 .10 -.02 -14* -08 -02 -02 -12 -03 .03 .14* 20~ .03 .06 .12 -01 -06 -.11

Note. CIASP-1D = Clinical Anxiety Screen for People with Intellectual Disability.
*Significant p-values after controlling for multiple comparisons in bold.
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3.4.2 Predictors of self-restraint

A five-step hierarchical multiple linear regression was conducted to predict self-restraint
based on SIB, impulsivity, compulsivity and behavioural anxiety, controlling for age and
ability. Results from the final model are presented in Table 3.6 (Appendix 3.12 displays the
full five-step model). There were three significant predictors of self-restraint in the full
hierarchical model: lower age, higher compulsivity and higher behavioural anxiety. The full
hierarchical model explained 28.3% (R?) of the variance in the presence of self-restraint,

F(1,242)=12.622, p<.001, suggesting good model fit.

Table 3. 6 Hierarchical multiple regression of self-restraint predictors

Model and predictor B SE t p R? R?a4 Collinearity
variables statistics
Tol. VIF
283  .265
Age -.226 006 -3911 <.001* 884 1.131
Self-help score -026 .046 -0.457  .648 885 1.130
SIB severity 019 .026 0.312 755 770 1.298
Impulsivity score 122 014 1.810 072 6563 1530
Compulsivity score .168 015 2731 .007* 787 1.271
Anxiety score 252 007 3553 <.001* 588 1.700
Constant 381 1.730 .085

Note. B = standardised beta coefficient; SE = standard error; R? .j = adjusted R?, Tol. =
tolerance, VIF = Variance Inflation Factor; SIB = self-injurious behaviour.
*Significant predictors (p<.05) in bold.

In summary, younger participants and those with lower ability showed a greater number of
self-restraint topographies. Over-and-above these factors, compulsivity and anxiety were
uniquely associated with self-restraint. In contrast, SIB severity and impulsivity did not

uniquely predict self-restraint.
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3.5 Discussion

This cross-syndrome study involving 272 participants with 23 neurogenetic syndromes
revealed three key findings. First, the overall prevalence of self-restraint was 68%, and over
one third of participants had shown both self-restraint and SIB in the past month. Second,
higher levels of self-restraint were associated with younger age, autism characteristics, SIB
severity, impulsivity, compulsivity and behavioural anxiety. Finally, compulsivity and
behavioural anxiety made unique contributions to self-restraint when age and ability were
taken into account. The theoretical and practical implications of these findings are now

discussed.

This was the first study to describe self-restraint prevalence and topographies using a large
sample of participants with neurogenetic conditions. Over two thirds of participants had
shown self-restraint in the previous month (68%), and at least one topography was displayed
in 19 of the 23 genetic syndromes examined. In total, 36% of participants had displayed both
self-restraint and SIB in the previous month, with behaviours significantly associated. This
was comparable with the meta-analytic prevalence estimate of showing both SIB and self-
restraint (34%; section 2.4.5), however it is important to acknowledge the elevated prevalence

of self-restraint in the current study in comparison to the meta-analytic estimate.

The prevalence of common self-restraint topographies across all participants with
neurogenetic syndromes replicated estimates from the existing literature in autism and 1D
(e.g., Hyman et al., 2002; Powell et al., 1996; Richards et al., 2017). The most common
behaviours were ‘holds or squeezes objects’ (43%) and ‘holds onto others or holds onto others

clothing’ (36%). Pooled prevalence estimates of topographies identified by meta-analysis
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revealed these two ‘holding’ behaviours were the most common forms of self-restraint (both
32%; section 2.4.4). Similarly, the least common behaviour in this study, ‘chooses mechanical
restraint’ (3%), was the least prevalent pooled estimate (1%) in the meta-analysis. Thus,
despite differences in sample composition and overall prevalence of self-restraint, within the
current sample, ‘holding’ behaviours were relatively common, while seeking mechanical

restraint was rare.

Individuals displayed between zero to eight self-restraint topographies, with a mean overall
self-restraint topography score of 1.45. This replicated previous results using the SRC. For
example, in a sample of individuals with ID who showed self-injury, Powell et al. (1996)
reported a mean topography score of 1.98, while the mean score for individuals with CdLS
was 1.74 (Hyman et al., 2002; section 1.4.5.1). Individuals with KBG syndrome displayed the
maximum number of self-restraint topographies (eight), while individuals with Fragile X and
Prader-Willi syndrome displayed up to seven forms. Displaying a greater number of self-
restraint topographies was related to negative outcomes, including more severe SIB,
impulsivity and compulsivity (discussed below). Therefore, the SRC is a short and efficient
tool for examining the prevalence of multiple self-restraint topographies, which may reveal

important correlates.

Self-restraint was more common among younger participants and among those with more
autism characteristics. While replicating findings from individual studies (e.g., Fovel et al.,
1989; section 2.5), this finding contradicts the meta-analytic result associating self-restraint
with older age (section 2.4.3.1). Further research is required to assess the relation between age

and self-restraint. Greater SIB severity was moderately associated with self-restraint

117



Chapter 3: Self-restraint across the neurodevelopmental continuum

topography scores, replicating the pooled meta-analytic effect size (section 2.4.5).
Interestingly, greater severity of aggressive and destructive behaviours also significantly
correlated with self-restraint scores. This was the first cross-sectional study to test
associations between self-restraint and other BoC, and findings contradict suggestion that
self-restraint functions only to inhibit SIB (e.g., Fisher and lwata, 1996). The relation between
self-restraint and BoC is perhaps unsurprising, given the high co-occurrence of SIB and other
BoC both within this study and in previous literature (e.g., Matson et al., 2008; section 5.2). A
larger effect was identified between self-restraint and aggression than self-restraint and SIB.
Current understanding of self-restraint is that behaviours emerge to compensate for painful,
undesirable self-injury, however it is plausible that restraining behaviours also develop in
response to other BoC. Future research is warranted to explore this association using

increasingly stringent definitions of self-restraint.

Impulsivity was moderately associated with a greater number of self-restraint topographies.
The latter finding directly replicated Laverty et al. (2020) who examined group differences
between those with and without self-restraint in autistic children and adults. These findings
support the impaired inhibitory control account, whereby deficits in inhibition lead to SIB that
is unconstrained by environmental contingencies and is out of the individual’s control,
resulting in compensatory self-restraint (Oliver & Richards, 2015). However, once
confounding variables and indicators of compulsivity were taken into account, impulsivity
(alongside self-help scores and SIB severity) was not uniquely associated with self-restraint.
This contrasts with a previous study showing that impulsivity and SIB predicted self-restraint
two-fold in autistic children: Richards et al. (2017) recruited individuals with clinical autism

diagnoses, while the present study found 64% of participants scored above the autism
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threshold on an autism screening tool (SCQ). Therefore, differences may be explained by
sample characteristics. Further, statistical approaches may account for distinct study findings,
as confounding variables were accounted for in the present study, unlike previous research.
To consider a theoretical implication, it may be that in the current heterogeneous sample of
neurodevelopmental conditions, impulsivity was not a unique transdiagnostic risk marker for
self-restraint. Importantly, given the correlation between impulsivity and self-restraint
topographies, and the importance of impulse control for mental, physical and emotional health
(Diamond, 2013), the impaired inhibitory control hypothesis is not refuted by these data.
Instead, the link between impulsivity and self-restraint may not occur across the
neurodevelopmental continuum. It is important to note that direct, performance-based
measures of impulsivity may better tap into the EF construct more directly that informant-
report measures (section 6.5.3). Thus, further research examining cognitive control using

direct measures of EF in less heterogeneous samples is therefore needed.

Supporting the compulsivity account, compulsive behaviour and anxiety were associated with
higher levels of self-restraint topographies. This replicated previous findings in individuals
with ID (Hyman et al., 2002; Powell et al., 1996). Furthermore, this study examined anxiety-
related behaviours using an informant-report tool designed for individuals with ID. This
overcomes the challenge of assessing anxiety in populations who cannot verbalise internal
states (35% of the current sample was minimally verbal). The present study found greater
anxiety, pain and low mood were associated with self-restraint topography scores, replicating
similar findings by Laverty et al. (2020) whereby autistic individuals who self-restrained were
found to have lower mood, interest and pleasure than those who did not self-restrain.

Altogether, these cross-sectional data are the first to link self-restraint with anxiety.
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Lower age, higher compulsivity and higher anxiety scores were uniquely associated with self-
restraint, once potential confounds were accounted for. This suggests that younger age,
compulsivity and anxiety serve as important risk markers for self-restraint behaviour within
neurogenetic conditions associated with autism and/or ID. The relation between younger age
and self-restraint is perhaps unsurprising given the association between younger age and BoC
(e.g., aggression rs=-.20), and SIB severity with self-restraint. The unique contribution of
compulsivity and anxiety, and the large effect correlation between compulsivity and anxiety,
rs=.40, supports the hypothesis that self-restraint is driven by a lack of behavioural control
and high anxiety/arousal (King, 1993; Romanczyk et al., 1992; section 3.2). Compulsivity is
considered the inability to stop repeating a behaviour (section 1.4.7.3), and anxiety/arousal
refers to the apparent desperation to access the ‘soothing’ properties of self-restraint in those
who cannot prevent the initiation of SIB. Thus, this study implicates compulsive behaviour
and behavioural anxiety as important transdiagnostic factors of self-restraint across

neurodevelopmental conditions, with implications for theoretical understanding.

The finding of compulsivity and behavioural anxiety predicting self-restraint serves as
evidence in favour of a compulsive hypothesis of behaviour. Crucially, rather than competing
with a purely operant model of self-restraint, whereby self-restraint is hypothesised to
function to escape the aversive properties of painful SIB, the compulsive hypothesis
compliments the operant account. As represented in Figure 3.1, the removal of SIB negatively
reinforces self-restraint, and this may be in the context where SIB is perceived as painful, as
suggested by the negative reinforcement account, and/or uncontrollable, as indicated by the
compulsivity account. Whether self-restraint terminates painful SIB (negative reinforcement

account), removes compulsive SIB (compulsivity account), and/or lowers arousal caused by
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SIB (Romanczyk et al., 1992), it is perceived as soothing, relaxing and rewarding, leading to
elevated anxiety/arousal upon self-restraint termination. It may therefore be implied that self-
restraint emerges as an adaptive behaviour, however becomes concerning once established as
a preferred behaviour (section 1.4.5.3). Future research directions include longitudinal
examination of behavioural anxiety and/or psychobiological arousal in individuals who self-

restrain and display environmentally- or automatically-reinforced SIB.

From these data, it is possible to propose (but not confirm) an adapted compulsivity account
(original model hypothesised by King, 1993, is presented in Figure 3.1). An adapted model
suggests that an individual may struggle to inhibit the initiation of self-injury (i.e., impulsive,
not compulsive, SIB), causing anxiety. This may lead to the emergence of habitual (i.e.,
compulsive) self-restraint to reduce anxiety. This is akin to the Obsessive-Compulsive
Disorder literature, which suggests that compulsions (e.g., repetitive hand washing; Gautam
& Bhatia, 2015) occur to manage anxiety (which may be caused by obsessions; APA, 2013).
This behavioural cycle is presented in Figure 3.3. Interestingly, Robbins et al. (2012)
proposed that compulsions may occur in the absence of obsessions, with obsessions emerging
as a “post hoc” attempt to rationalise unexplainable compulsions (p.85). This lends support
for the adapted compulsivity account for individuals with severe/profound ID, where
obsessions may not appear to drive compulsions, or may be challenging to assess. It is
important to acknowledge that while compulsivity and anxiety were associated with self-
restraint in the present study, the adapted compulsivity account was not fully tested and thus,
cannot be confirmed. Therefore, future research should endeavour to test this potential
pathway to self-injury and self-restraint, examining the perseverative components of

compulsivity through direct assessments.
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Figure 3. 3 An adapted compulsive account of self-injury and self-restraint
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3.5.1 Limitations

Limitations of this study must be considered. First, many participants recruited into this study
had participated in previous research (i.e., were identified through a database of participants
known to the Cerebra Network), and/or were actively involved in syndrome-specific charities
or support groups (which predominately advertised the study using social media). Therefore,
results may be over-representative of individuals who actively seek out research and
caregivers who care for individuals with greater support needs. Additionally, the study was
more likely to reach individuals with access to the internet and familiarity with social media,
potentially excluding a proportion of families who may not have such access. Thus, results of
this study should not be interpreted as representative of all individuals with
neurodevelopmental conditions. Despite this potential drawback, it is important to note that
this is the first and largest cross-syndrome description of self-restraint, with findings broadly

replicating those found by meta-analysis.

Second, while replicating previous studies and providing novel findings of the role of
impulsivity and compulsivity in self-restraint in neurogenetic conditions, the indirect
measures of behaviour may not capture EF directly (Snyder et al., 2015; section 6.2.3).
Further research using direct measures of impulsivity and perseveration would inform

explanatory theories of self-restraint and SIB.

Finally, while this study had sufficient statistical power to detect even modest effects (section
3.3.6), the size of each syndrome group was relatively small, precluding extensive cross-
syndrome comparisons. For example, nine of the 23 syndromes recruited contained only one

participant. While the focus of this study was not necessarily to classify self-restraint
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phenomenology within genetic syndromes, rather to examine correlates and predictors of self-
restraint along the neurodevelopmental continuum, findings and implications relating to
syndrome-specific profiles of self-restraint are limited and should not be considered
representative of all individuals with neurogenetic syndromes (which themselves are highly

heterogeneous).

3.5.2 Conclusions

In conclusion, this cross-syndrome survey indicated that self-restraint occurred across a
variety of neurodevelopmental conditions. A greater number of self-restraint topographies
was linked with negative outcomes, including SIB severity, impulsivity and compulsivity, and
anxiety and low mood. It is therefore suggested that the number of self-restraint topographies
displayed by an individual (particularly if they have a genetic syndrome associated with
multiple topographies) should be considered and monitored at the emergence of behaviour.
The eight-item SRC is considered a quick and effective tool for gathering self-restraint
topography data. Importantly, there were unique associations between compulsivity, anxiety
and self-restraint within this heterogeneous sample of individuals with neurodevelopmental
conditions, even when differences in age and ability were considered. This suggests that
compulsivity and anxiety might be transdiagnostic risk markers for self-restraint within
autistic individuals and/or those with ID. An adapted compulsivity account was proposed to
account for these data. Future research directions include longitudinal examination of
behavioural anxiety and/or psychobiological arousal in at-risk groups, and employing direct

measures of impulsivity and compulsivity.
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CHAPTER FOUR

METHODS AND PSYCHOMETRICS

4.1 Preface

Chapters 2 and 3 revealed a relatively high prevalence of self-restraint in populations at-risk
of self-injury, including autistic individuals, individuals with intellectual disability and
individuals with associated neurogenetic conditions. Self-injurious behaviour was a reliable
correlate of self-restraint across Chapters, while the well-powered study in Chapter 3 found
markers of impaired behavioural control, such as compulsivity, closely correlated with
topographical self-restraint. Younger age, compulsivity and anxiety were suggested as
potential transdiagnostic risk markers for self-restraint across the neurodevelopmental
continuum. Importantly, hypotheses of behavioural control have only been examined using
indirect informant-report measures, and thus far self-restraint has been measured only
according to topography (i.e., form of behaviour). Therefore, this Chapter describes a variety
of methods and assessment tools that will be used to measure self-restraint intensity (i.e.,
pervasiveness of behaviour). A novel battery of play-based assessments used to directly assess
executive function is described. The psychometric suitability of self-restraint ‘intensity’
scores, and the developmental appropriateness, sensitivity and feasibility of the direct
executive function measures is assessed, informing analyses of novel empirical data collected

using these methods in Chapters 5 and 6.

125



Chapter 4: Methods and psychometrics

4.2 Introduction

There are several approaches to measuring self-restraint, with different measures assessing
different parameters (section 1.4.6). Self-restraint has been associated with self-injurious
behaviour (SIB), with deficits in compulsivity and/or impulsivity purported to underpin
behaviour (sections 1.4.7.3 and 3.5). Theoretical understanding, and by consequence
implications for clinical practice, is limited by a lack of research measuring multiple
parameters of self-restraint. Exclusion of autistic children with intellectual disability (ID)
from research, a population at highest risk of SIB and maladaptive self-restraint, further limits
understanding, especially as autism acts as a transdiagnostic correlate for self-restraint
(section 3.4.2). Therefore, this Chapter describes the parameter-based approach to measure
self-restraint, where behaviour is measured according to topography, intensity and/or
preference for self-restraint. A protocol for administering direct (i.e., performance-based) and
indirect measures (i.e., informant-report questionnaires) of executive function (EF) in this
under-researched population is also described. The psychometric properties and suitability of

measures within the population of interest were examined.

The systematic review and meta-analysis presented in Chapter 2 established that 39% of
individuals studied in the existing self-restraint literature showed self-restraint, including
autistic individuals and/or those with ID (section 2.4.3). However, examination of the
participant characteristics in the included studies revealed a wide range of diagnostic labels
used to describe samples (section 2.4.2), including “possible autism” (Forman, 2003),
“autism-schizophrenia” (Bruhl et al., 1982) and “intellectual disability” (e.g., Rooker et al.,
2020). Changes in terminology and diagnostic criteria over-time highlight the importance of

defining the characteristics of the study sample. A recent meta-analysis revealed 38% of
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autism studies fail to report information about ID severity (Russell et al., 2019). Poor
characterisation of the study sample limits ability to generalise results to the full continuum of
ID severity (i.e., mild to profound). Furthermore, a review of the quality of previous research
found that standardised tests of autism and ID were rarely employed (section 2.4.2).
Therefore, there is a need for researchers investigating self-restraint to document the
diagnostic characteristics of participants, to improve the external validity of studies. This
Chapter describes the assessments employed to measure autism and ID in the remaining

empirical work.

A taxonomy of self-restraint measurement outlined in Chapter 1 (section 1.4.6) highlights the
different parameters assessed by self-restraint measures. The most common tool, the Self-
Restraint Checklist (SRC; Powell et al., 1996), captures one essential parameter of behaviour:
topography. This informant-report?* questionnaire efficiently describes phenomena within
large samples, and described self-restraint in the large cross-syndrome study presented in
Chapter 3. SRC-defined self-restraint has been associated with SIB within autistic (Laverty et
al., 2020; Richards et al., 2017) and neurogenetic samples (section 3.4.1.2) and is predicted by
elevated compulsivity and anxiety (section 3.4.2). Building upon the SRC, the Self-Restraint
Questionnaire (SRQ); Oliver et al., 2003) measures intensity, the amount of time an individual
spends engaging in self-restraint (section 1.4.5.2), which determines potentially maladaptive
and pervasive self-restraint (section 3.4.1.2). No study has yet examined self-restraint
intensity using the SRQ, thus associations with correlates such as SIB and compulsivity are
unknown. Therefore, this Chapter outlines a novel scoring approach of the SRQ to identify

intensity of self-restraint, allowing for examination of relations with putative correlates.

2L For clarity, ‘informant-report’ refers to questionnaires completed by the primary caregiver.
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The Self-Restraint Questionnaire 2 (SRQ2; Forman, 2003), an extension of the SRQ, adopts
the most restrictive definition of self-restraint, capturing topographies that are intense,
preferred and incompatible with SIB (section 1.4.6). This is arguably the most conclusive
informant-report evidence of ‘functional’ self-restraint (Forman, 2003) over-and-above
topography-only definitions (Oliver et al., 2003; section 1.4.4). Self-restraint that shares a
maladaptive relation with SIB poses risks to physical health and adaptive functioning (section
1.4.2). This Chapter, therefore, describes the use of both the SRQ and SRQ?2 to extend
understanding of the properties of self-restraint. Additionally, the inter-rater reliability and
internal consistency of the SRQ (Oliver et al., 2003) and SRQ2 (Forman, 2003) has thus far
only been assessed in small samples known to self-injure. This Chapter examines the
psychometric properties (i.e., internal consistency and factor structure) of the SRQ when used

with autistic children with ID who may or may not show SIB.

Intensity of self-restraint can also be captured using observational methods. Meta-analytic
investigations suggested informant-report and observational methods capture a similar
construct (section 2.4.3.2), however approaches have not been directly compared within the
same sample. It is therefore unclear whether questionnaire-based and observed self-restraint
intensity are related, and correlate with putative risk markers. These data would reveal the
potentially shared or distinct underlying construct between methods, with implications for
assessing self-restraint in practice. Therefore, this Chapter describes a protocol for collecting
video recordings of autistic children with ID to perform a naturalistic observational study of
self-restraint, and compare informant-report and observed self-restraint intensity (Chapter 5).
The recordings obtained through methods described in this Chapter served a second purpose:

to test theoretical accounts of self-restraint (Chapter 6).
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Self-restraint has been described as a compensatory behaviour that emerges in response to
SIB (King, 1993; Oliver & Richards, 2015; sections 3.2 and 6.2.3) implicating compulsivity
and impulsivity as important correlates of self-restraint. Empirical evidence has supported
accounts: individuals who show both SIB and self-restraint display elevated compulsivity in
comparison to those who show only one behaviour (e.g., Powell et al., 1996), while
compulsivity and anxiety predicted self-restraint within a heterogeneous sample of individuals
with neurogenetic conditions (section 3.4.2). Further, autistic individuals who self-restrain
display poorer impulsivity than those who do not self-restrain (e.g., Laverty et al., 2020).
However, findings have not been replicated within autistic individuals with 1D, a high-risk
population for SIB and self-restraint, and are reliant on indirect measures of EF (section
6.2.3). This Chapter therefore describes both indirect and direct measures of impulsivity to
examine a hypothesis of impaired inhibitory control. Working memory and cognitive
flexibility, two broader EF components, were also examined to provide an index of
compulsivity, and examine the broader cognitive profiles of individuals who do and do not

self-restrain.

Traditionally, EF tasks began as measures of adult frontal function. Over the past two
decades, tasks have been adapted to study EF in children, infants and neurodiverse
populations. Assessments of EF outlined in this Chapter build on this approach by adapting
existing tasks to suit an under-studied population. In contrast to studies of EF in autism, there
have been remarkably few investigations of EF among individuals with co-occurring autism
and ID, despite recognition of unique impairment within this sample (McClain et al., 2022)
and high co-occurrence of autism with ID (Tonnsen et al., 2016; section 1.4.7.3). This may be

due to a lack of available tests suitable for heterogeneous 1D populations. For example, many
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EF tasks require non-EF skills for responding (Kristensen et al., 2022), such as verbal and/or
motor skills (e.g., Khanna & Boland, 2010). Verbal and motor ability are highly variable
within individuals with ID (Margolis et al., 2020; Vuijk et al., 2010), excluding many
individuals from EF testing. This Chapter therefore measured EF in autistic individuals with
ID using tasks designed to minimise verbal and motor demands, conferring a secondary
advantage of generating data in which to examine the putative associations between EF, self-

restraint and self-injury.

EF tasks designed for typically developing children and adults may be inappropriate for use
with children with ID of the same chronological age, due to individual differences in
instruction comprehension, motor development and language and communication skills
(Fidler & Lanfranchi, 2022). A recent meta-analysis highlighted that individuals with ID
(mean chronological age of 19 years) showed poorer EF than typically developing individuals
matched on mental age (six years) across every EF component tested (Spaniol & Danielsson,
2022). This further highlights the need for unique assessments in this group. Assessments of
EF described within this Chapter were therefore based on tasks developed and validated with
typically developing infants, toddlers and pre-schoolers. A ‘standardised’ protocol of task
adaptations was designed to suit a range of 1D severities, including factoring in developmental
age equivalents, and introducing reversal and stopping rules to adjust task difficulty. This
Chapter sought to establish the developmental appropriateness (i.e., whether tasks suited
children’s developmental level, measured by observing the spread of scores around an
expected value) and sensitivity (i.e., ability for measure to capture individual difference in the
sample, measured by observing the range of scores around the mean; Petersen et al., 2016) of

this novel battery of EF tasks in a large sample of autistic children with ID.
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Perhaps reflecting a broader exclusion of children with ID from EF research (McClain et al.,
2022), few questionnaire assessments have measured EF in autistic individuals with ID.
Tsermentseli and colleagues (2018) administered The Behavior Rating Inventory of Executive
Function—Teacher Report (BRIEF-TR; Gioia et al., 2000), while more recently McClain et al.
(2022) utilised the pre-school version (BRIEF-P; Gioia et al., 2003). The BRIEF explores
inhibition, shifting, working memory, planning and organisation, and emotional control.
Indirect assessments of EF have revealed a profile of global executive dysfunction within
autistic people with ID (Tsermentseli et al., 2018). McClain et al. (2022) extended this finding
by comparing the EF performance of an autism and ID group to autism-only and ID-only
groups. This study not only supported previous findings, revealing clinically significant EF
difficulties across all core EF domains in the autism and ID group, but also revealed deficits
unique to the cooccurring group. For example, the autism and ID group showed greater EF
deficits than the autism-only group, and particular impairments in inhibitory control. Both
Tsermentseli et al. (2018) and McClain et al. (2022) included 40 autistic individuals with 1D,
the largest sample sizes exploring EF in this population to date. However, whilst these studies
provide valuable data revealing the unique EF profile of those with autism and ID, similar to
the existing studies employing direct measures, both studies are limited by small samples. The
present study therefore aims to replicate and extend unique findings of EF differences by
recruiting the largest known sample of autistic children with ID. Additionally, there is
suggestion that direct and indirect measures capture unique information about EF (Pérez-
Pichardo et al., 2018; section 6.5.3), and therefore should be used in tandem to gain a
comprehensive understanding of EF in populations with autism and ID. Therefore, this

Chapter describes direct and indirect measures of EF.
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In summary, a battery of tasks was used to assess both self-restraint and EF. Self-restraint was
measured using a series of questionnaires and observational techniques. EF was measured
using indirect and direct assessments. This Chapter describes the method for the studies
reported in Chapters 5 and 6, and assesses two empirical aims: (1) examine the underlying
factor structure of the SRQ and compare against existing subscales, and (2) conduct internal
checks of the novel battery of play-based EF assessments to assess developmental

appropriateness, sensitivity and feasibility.
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4.3 Method

4.3.1 Design and development

This Chapter was nested within a larger MRC-funded study at the University of Birmingham
called the ‘Sleep-Impulsivity-Behaviour study’, which aimed to examine mechanisms relating
to SIB in autistic children with ID. The pre-registered protocol for the Sleep-Impulsivity-
Behaviour study can be found on the Open Science Framework: https://osf.io/k5gpx,

DOI:10.17605/0SF.I0/K5QPX.

Data collection (2021-2023) was undertaken remotely to eliminate risk of Covid-19 infection.
Questionnaires were administered using an online survey platform (or on paper when
requested). Existing, validated direct assessments of EF used with typically developing
infants and pre-school children were adapted for administration via video conferencing. Tasks
were presented to parents/caregivers?? and children as games, and caregivers acted as ‘co-
researchers’ by administering the tasks directly with their child at home under close
supervision by the research team. This method was piloted with two typically developing 4-
year-old males in April 2021. Piloting established the feasibility of methods and led to the

refinement of written materials.

4.3.2 Recruitment and screening

Eligible participants for this study were identified through four routes: National Health
Service (NHS) Trusts and services (n=111, 65%), social media or word of mouth (n=29,
17%), charities (n=22, 13%) and special educational needs schools (n=9, 5%). First, the study

was advertised within special schools across England. For example, the study flyer was

22 Henceforth ‘caregivers’, including biological, step, foster, adoptive and grandparents.
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circulated on school websites and within newsletters. Second, healthcare professionals
recruited families through 19 NHS Trusts across England. Third, charities such as Cerebra
and local autism support groups aided advertisement. Finally, social media posts supported

recruitment.

Upon expression of interest, caregivers confirmed eligibility?® through an online screening
questionnaire or through contact with a member of the research team. This screening stage
confirmed that children were autistic, had an 1D, did not have a known genetic syndrome and

were aged between four and 15 years 9 months.

4.3.3 Participants

In total, 196 caregivers of autistic children with ID consented to participate. A total of 21
caregivers did not complete any study measures, and four participants were excluded due to
ineligibility according autism scores below threshold on the Social Communication
Questionnaire (SCQ); section 4.3.4.1.3). This left a total sample of 171 participants.

Demographic information characterising the sample is reported in Table 4.1.

Covid-19 pandemic restrictions meant that direct assessments of autism using the Autism
Diagnostic Observation Schedule, Second Edition (ADOS-2; Lord et al., 2012) were not
completed as pre-registered. Caregivers instead provided a letter evidencing their child’s
autism diagnosis according to classification specified by the DSM-V (APA, 2013) or ICD-10
(World Health Organization, 1993). Alongside this, scores on the SCQ were compared

against the clinical cut-off of 15, resulting in the exclusion of four participants. The mean

23 Where possible, assent was sought directly from the child, with ‘easy read information sheets’
aiding study descriptions (Appendix 4.1).
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SCQ score of the included sample, M=27.00, SD=5.17, was significantly higher than the
clinical cut-off of 15, t(170) = 30.345, p<.001, 95%CI [11.22, 12.78]. ID was confirmed by
informant-report both at the screening and questionnaire-collection stages. Vineland Adaptive
Behavior Scale-Third Edition (VABS-III; section 4.3.4.1.4) Adaptive Behaviour Composite
(ABC) scores also indicated the presence of ID (Table 4.1). Finally, during the EF session
(section 4.3.5) it was requested that caregivers provide written evidence of autism and ID
using a letter provided by healthcare professionals, such as results from diagnostic
assessments?* and/or diagnoses recognised within an Education, Health and Care Plan or
similar. Out of the 126 children tested, 90 caregivers provided this additional confirmation of

diagnosis (71%).

24 Many children had not received formal 1Q assessments clinically, and it was beyond the scope of
this study to do this remotely.
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Table 4. 1 Demographic characteristics of full study sample

Developmental variables N n Mean Range (SD)
(%) (median)

Chronological age (years) 171 10.14 (10.19)  4.02 - 15.49 (2.86)

Sex (female/male/non-binary) 171  413/129/1 (24/75/1)

Mobility (walk unaided/ 170 162/8 (95/5)

unable)

SCQ total (all participants) 171 27.00 (28.00) 15-37(5.17)
SCQ total (verbal ) 105 (61) 27.24 (28.00) 1537 (5.96)
SCQ total (non-verbal) 66 (39) 26.62 (27.00) 20 — 32 (3.58)

Autism description 169
Autism 83 (49)

Autism Spectrum Disorder 76 (45)
High Functioning Autism 4(2)
Autistic Spectrum 32
Asperger Syndrome 2 (1)
Pervasive Dev. Disorder 1(0)

VABS-III ABC score 144 42.43 (40.00) 20 — 87 (14.59)

VABS-III receptive language 144 19.72 (19.00) 0-67 (10.16)

age equivalent (months)

ID severity 169
Mild 14 (8)

Moderate 50 (30)
Severe 71 (42)
Profound 74
Other¢ 5@3)
Unknown 22 (13)

BPVS raw score ¢ 70 70.67 (69.00) 2 — 146 (39.22)

BPVS standardised score © 70 74.14 (69.00) 69 — 118 (10.79)

BPVS age equivalent 41 84.51 (74.00) 45— 162 (28.62)

(months) f

Note. SCQ = Social Communication Questionnaire; VABS-III ABC = Vineland Adaptive Behavior
Scales-Third Edition Adaptive Behaviour Composite scores; BPVS = British Picture Vocabulary

Scale.

an=1 self-described differently to gender assigned at birth.” ‘Verbal’ referred to ability to talk using
short phrases or sentences. ¢ Other = “estimated mild”, “mild to moderate”, “moderate-severe”,
“delay of around 2.5 years” and “not sure”. ¢ BPVS discontinued for n=56 and not attempted for
n=10 due to child engagement or for safety. € Includes n=50 that scored lower than the average of a
normed sample (70), indicated as ‘69°. f Age equivalents incalculable for n=29 as raw scores fell

below normed sample scores.
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4.3.4 Measures
4.3.4.1 Child characteristics and adaptive functioning

4.3.4.1.1 Background Questionnaire.
Demographic information about the child was collected, including sex, age, diagnoses and

mobility (Appendix 4.2).

4.3.4.1.2 The British Picture Vocabulary Scales (BPVS-I111; Dunn & Dunn, 2009).
The BPVS-I111 was administered with children via video conferencing to obtain an estimate of
receptive language ability. The BPVS consists of 14 sets of 12 items and does not require
expressive language. Norms identified from 3278 children aged 3-16 years with and without
ID revealed excellent?® internal reliability (a=.91, Dunn & Dunn, 2009). In the present study,
BPVS items were displayed using a digital visualiser, allowing the child to see both the
assessment items and the researcher. Children were oriented to the pictures displayed, labelled
one to four. The researcher called out a target word (e.g., “ball”’) and asked the child to select
the picture that best represents the word’s meaning. Responding to this task varied according
to child preference and ability. Children were told they could point to the picture on their
screen and their caregivers would state the number corresponding to their choice. Children
could also verbally respond with the corresponding number or hold up the correct number of
fingers for their chosen answer. According to the standardised instructions and scoring, a
basal set was established when a child scored one or zero errors within a set. A ceiling was

established when eight or more errors occurred within a set. A raw score was generated by

25 According to general consensus within the literature, suggesting o values of .70 or greater are
desirable (Taber, 2018).
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subtracting the number of errors within each set from the highest item in the ceiling set.

Standardised scores were calculated where possible.

4.3.4.1.3 The Social Communication Questionnaire (SCQ; Rutter et al., 2003).
The SCQ is an informant-report measure of autistic traits and was used to assess presence of
autism according to an established clinical cut-off (15 or above; section 4.3.3). Participants
who scored below this threshold were excluded. See section 3.3.4.1.1 for full SCQ
description. Within the present sample, a reliability coefficient of ®=.80 suggested strong

scale reliability?°,

4.3.4.1.4 The Vineland Adaptive Behavior Scales-Third Edition (VABS-III;

Sparrow et al., 2016).
The VABS-I111 (Appendix 4.3) was used to assess adaptive functioning. This semi-structured
interview was administered with the caregiver, and covered four domains: communication,
daily living skills, socialisation, and motor skills. Interviewers determined a score of zero
(never or no), one (sometimes) or two (usually, often or yes) across items in accordance with
the manualised instructions. Subdomain items were administered until a basal (i.e., four
consecutive twos) and ceiling (i.e., four consecutive zeros) were identified. Day-to-day ability
1s assessed, rather than abilities on ‘good’ or ‘bad’ days. Standardised scores across domains
were generated, alongside an overall Adaptive Behaviour Composite (ABC) score. This
assessment demonstrated excellent internal consistency across domains, ranging from 0=.94-
.99 when used to evaluate children with 1D, autism, speech and language impairments and

other disabilities (Pepperdine & McCrimmon, 2018). Within the present sample, domain

% See section 3.3.6 for interpretation of Omega.
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reliability coefficients ranged from acceptable to strong: communication w=.74, daily living

skills ®=.78, socialisation ®=.83 and motor skills w=.72.

4.3.4.2 Behaviour

4.3.4.2.1 Challenging Behaviour Questionnaire (CBQ; Hyman, Oliver & Hall,

2002).
The CBQ is an informant-report measure of the presence and severity of behaviours of
concern (BoC) observed in the previous month. See section 3.3.4.2.1 for description and
scoring. Within the present sample, there was acceptable internal consistency for SIB,
aggression and property destruction subscales, ®=.77, .76, .78 respectively. Stereotypy

internal consistency was below acceptable, ®=.53.

4.3.4.2.2 The Self-Restraint Questionnaire (SRQ; Oliver et al., 2003).
This 25-item questionnaire (Appendix 4.4) captures the prevalence and intensity of 23 named
self-restraint topographies, such as sitting on hands and sitting/lying in a position that restricts
arm movement. Pictorial cues illustrating behaviours aids informants, who indicated the
frequency of behaviours on a scale from zero to four (zero = ‘never’, one = ‘some’, two =
‘half’, three = ‘most’ and four = ‘all of the time’). Item 24 was a free-text box asking
informants to further describe any behaviours the child was reported to show ‘most of the
time’ or ‘always’. The final item provided a free-text box for informants to list any ‘other’
possible self-restraint behaviours. Total ‘SRQ intensity’ scores were generated by summing
items 1-23 (maximum score = 92). Higher scores indicate greater intensity. Internal

consistency across all scores was strong, ®=.88.
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The SRQ also generates four subscales: use of clothing/materials to restrict movement (sum
items one to nine); use of own body (items 12, 13, 15 to 21); use of objects (items 10, 11 and
14), and preference for imposed restraint (items 22 and 23). Within a sample of individuals
with developmental disabilities, Oliver et al. (2003) reported variable internal consistency
across subscales, 0=.87, .17, .72 and .61 respectively (Table 4.7 reports subscale internal
consistency within the present sample), and high interobserver agreement (85%) between
direct observations of self-restraint and definitions of self-restraint described by the SRQ (see

Chapter 5 for comparisons within the present sample).

4.3.4.2.3 The Self-Restraint Questionnaire 2 (SRQ2; Forman, 2003).
The SRQ2 (Appendix 4.5) is a brief follow-up measure to the SRQ, completed by caregivers
who indicated their child showed at least one topography of self-restraint at least ‘some of the
time’ according to the SRQ. This questionnaire builds upon topography and intensity data
collected by the SRQ to identify a third parameter; preference for behaviour (i.e., does the
individual show distress or anxiety upon termination of self-restraint?). The SRQ2 also
defines self-restraint as self-initiated (i.e., individual engages in behaviour of their own
accord, without being told or asked to) and incompatible with self-injury/stimulus control of
behaviour?’ (i.e., SIB is not possible when self-restraint occurs, and/or an object/item appear
to exert behavioural control despite non-restrictive properties). Caregivers responded to a
five-point Likert scale, with higher scores suggesting stronger evidence for meeting each
parameter. Forman (2003) assessed SRQ2 inter-rater reliability as rated by two informants

and reported intra-class correlations (ICC) ranging from .57 to .89 across the six items.

2T The parameters of incompatibility with SIB and stimulus control were grouped together to account
for instances where an individual uses a device to control behaviour, even if the device does not
physically restrict movement (section 1.4.5.1).
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Participants were categorised into ‘self-restraint’ or ‘no self-restraint’ groups. Children who
scored ‘never’ across all SRQ items were automatically grouped as ‘no self-restraint’. Forman
(2003) generated a scoring procedure for the SRQ2 in children known to self-injure, based on
scoring above a threshold on items relating to each parameter. Children who met criteria for
all three parameters and definitions were grouped as ‘self-restraint’, replicating Forman
(2003)’s scoring method for self-injurers. Inter-rater reliability for this scoring method from a
sample of individuals with learning disabilities was reported by Forman (2003): Cohen’s
kappa (k) for self-initiation k=.78, incompatibility/stimulus control k=.67, and preference
k=.93. In the present study, the SRQ2 was completed for children with and without self-injury
(i.e., monthly SIB according to the CBQ), resulting in two scoring procedures. For children
who did not self-injure, items one and two were not displayed (as they related to SIB). Thus,
the ‘incompatibility/stimulus control’ parameter was not applicable. Children therefore were
required to meet ‘self-initiation’ and ‘preference for behaviour’ parameters to be grouped as
‘self-restraint’. Table 4.2 displays both scoring methods, alongside internal consistency
statistics for each eligible subscale. Within the present sample, internal consistency of all

SRQ?2 items was excellent, ®=.98.
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Table 4. 2 SRQ2 scoring

Item Parameter/ Scores required to meet parameter Internal
descriptor of self- criteria consistency
restraint Child shows SIB Child does ®

not show SIB

1 Incompatibility with 3 or above on Items 1 and 2 not .68
SIB/ stimulus control item 1 or 2 displayed
Self-initiation of 2 or above 2 or above N/A
behaviour

3  Preference for 3 or above on 3 or above on 40
behaviour item3or5 item3or5

5

6 N/A?

Note. 2 Item 6 of SRQ2 intended to measure whether the child could physically terminate
self-restraint without another’s help. This item was deemed ‘invalid’ by Forman (2003)
due to variable interpretation by informants (e.g., caregivers considered item according to
child motivation rather than physical incompatibility).

4.3.4.3 Executive function
4.3.4.3.1 The Activity Questionnaire (TAQ; Burbidge & Oliver, 2008).
The TAQ is an indirect measure of impulsivity. See section 3.3.4.2.4 for description and

scoring. Within the present sample subscale reliability was strong, ®=.89.

4.3.4.3.2 The Childhood Executive Functioning Inventory (CHEXI; Thorell &
Nyberg, 2008).
This 26-item questionnaire (Appendix 4.6) captured individual differences in EF. Subscales
of working memory and planning are summed to generate a ‘working memory factor score’,
and regulation and inhibition subscales combine to generate an ‘inhibition factor score’
(Thorell & Nyberg, 2008). Informants rated how ‘true’ statements were for their child using a

Likert scale where one indicates ‘definitely not true’ and five ‘definitely true’. This measure
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has shown adequate internal consistency in a sample of 408 typically developing school
children (0=.94; Trevisan et al., 2017), and good test-retest reliability, r=.89 when used with a
sample of 28 neurotypical children (Thorell & Nyberg, 2008). Internal consistency across
subscales was good (0=.85 and a=.89, respectively), and high test-retest reliability across
subscales (r=.74 and r=.87, respectively) have been reported in neurotypical children aged 8
to 11 years (Catale et al., 2015). In the present sample subscale reliability was strong across

the working memory factor, ®=.88, and inhibition factor, ®=.85.

4.3.4.3.3 Pronhibition task

Inhibitory control was directly measured by two behavioural prohibition tasks (Devine et al.,
2019; Friedman et al., 2011). Caregivers revealed an attractive magic wand toy hidden inside
an envelope and engaged their child’s attention by using verbal cues ( ‘Oh, look at this!’) and
physical prompts (e.g., twisting the wand upside down). Once engaged, the researcher asked
the caregiver to put the wand down in front of the child, say ‘Look, no don’t touch’ and wag
their index finger to emphasise ‘no’. The caregiver was then asked to face away from their
child and not engage with them for 30 seconds. For safety, caregivers were instructed to look
away ‘as much as they felt comfortable’, such that children could remain within their vision
while not engaging. Researchers ended the task either when the child touched the wand or

after 30 seconds of waiting.

Dependent variables extracted from this trial were whether children resisted the urge to touch

the toy for the full 30 seconds (pass/fail), and latency to touch the wand

(seconds/milliseconds). Inter-rater reliability was established by two researchers
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independently coding 37 recordings (29% of full sample). There was excellent?® agreement on
latency to touch the toys, ICC=.97, p<.001, and waiting outcome (0 = fail, 1 = pass), k=.95,

p<.001.

A second prohibition task (Devine et al., 2019; Friedman et al., 2011) was administered
within the same session (Appendix 4.7, page 3 displays task order). Children were presented
with an array of three toys revealed in a standardised order (cuddly toy > toy car > squeezy
ball). Caregiver held all toys until the researcher was satisfied the child was engaged. This
also prevented premature touching of stimuli. Caregivers then placed all three toys down and
delivered the same ‘don’t touch’ instruction as in the first prohibition task. After the caregiver
had turned away, a waiting period of up to 60 seconds was initiated. This task was more
challenging than the first prohibition task due to the greater number of attractive stimuli and

longer ‘waiting’ period.

Dependent variables extracted from this task were the same as the wand task. An overall
prohibition composite score was calculated by adding the number of passed trials from the
wand and array prohibition tasks and dividing by two. For example, if a child passed the wand
task then failed the array task (or vice versa), their prohibition composite score would be 0.5.
Inter-rater reliability from 36 recordings (29%) revealed excellent agreement on waiting

duration, ICC=.98, p<.001, and almost perfect agreement for pass/fail performance, k=.94.

28 See section 2.3.3 for « interpretation.
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4.3.4.3.4 Multilocation search
This task was used to assess working memory and provide an index of compulsivity. The
protocol was developed by Devine et al. (2019) based on an earlier task by Miller and
Marcovitch (2015). Children were required to find five stickers hidden under five cups
following a five second delay. Children’s attention was engaged, then caregivers hid coloured
stickers under correspondingly coloured opaque cups, varying in size. A piece of white card
was used to hide the cups from the child’s view, as the caregiver counted down from five out
loud. The card was then removed, and child asked ‘Can you find a sticker?’ Children could
point towards, pick up or verbalise which cup they would like to search under. The sticker
found in the first-chosen cup was removed and hidden, and the child praised. The child was
reminded that cup was now empty. The card was again used to obscure view of the cups, a
five second delay initiated, and the card removed. This time, caregivers asked ‘Can you find
another sticker?’ 1 a child searched the empty cup (i.e., the sticker was retrieved in the
previous search), caregivers said ‘Oh no, this cup is empty. Let’s try again’, showing the child
the empty cup. The task was then re-set by covering the cups and beginning the countdown.
Alternatively, children were congratulated for successful retrievals. Steps were repeated until
either all five stickers had been retrieved, or until three consecutive errors were made (i.e., the

child searched three empty cups in a row).

The order of cups searched, number of searches, and number of stickers retrieved were
recorded. Two composite scores were calculated from this task. Working memory efficiency
composite scores, calculated by dividing the total number of stickers retrieved by the total
number of searches, ranged from zero to one, where one indicates ‘perfect’ efficiency (i.e., a

sticker was retrieved upon every search). Perseveration composite scores, which provide an
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index of compulsivity, were calculated by summing the total number of perseverative errors
(i.e., when child immediately repeats a search at an empty location) and dividing by the total
number of searches. Perseveration scores ranged from zero to one, where zero indicated no
perseveration (i.e., child did not repeatedly search an empty cup) and thus better performance
(i.e., lower compulsivity). Double-coding of 35 recordings (28%) revealed excellent inter-
rater agreement for number of stickers retrieved, ICC=.97, p<.001, and good agreement on

number of searches, ICC=.81, p<.001.

4.3.4.3.5 Cognitive flexibility conflict scale

4.3.4.3.5.1 Protocol
Beck and colleagues' (2011) conflict scales were adapted for the current study to assess
cognitive flexibility. Tasks increased in complexity and demand to capture variations in
ability across the sample. Figure 4.1 demonstrates the cognitive flexibility task flow. Starting
points were determined using the child’s estimated overall adaptive age equivalent calculated
by the VABS-III. Children who scored an estimated age equivalent of under two years started
with the first simple sorting task (Devine et al., 2019). Children with an age equivalent of two
or more years started at the more complex categorisation task (Carlson et al., 2004). If
children started at and passed the simple sorting task, they moved onto the categorisation task.
When children started at and failed the first stage of the categorisation task, the (less complex)
simple sorting task was presented. Children who passed the categorisation task proceeded

onto the Dimensional Change Card Sort (DCCS; Zelazo, 2006).
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Figure 4. 1 Cognitive flexibility protocol
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Each cognitive flexibility task had two phases: a pre-switch learning phase, and a post-switch

demand phase. The pre-switch phase was considered less demanding on EF than the post-

switch phase. A cognitive flexibility ‘conflict’ score was calculated for each participant by

summing the number of post-switch phases the child passed. ‘“No-conflict” scores were

generated by summing the number of passed pre-switch phases. Table 4.3 describes scoring

procedure. Scores ranged from zero to three, with higher scores indicating better performance.
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Table 4. 3 Calculation of cognitive flexibility composite scores

Score Description of scoring
0 Failed post-switch phase of sorting task
1 Passed post-switch phase of sorting task
Conflict 2 Passed post-switch phase of categorisation task (even if sorting
task not administered)
3 Passed post-switch phase of DCCS
0 Failed pre-switch phase of sorting task
1 Passed pre-switch phase of sorting task
No-conflict 2 Passed pre-switch phase of categorisation task (even if sorting

task not administered)
3 Passed pre-switch phase of DCCS

4.3.4.3.5.2 Sorting task
Based on Devine et al.’s (2019) “Ball Run” task, this simple sorting task was shown to
children with estimated age equivalents of less than two years. Children were presented with
two target locations (one big box and one little box) with the lids off and placed shoulder-
width apart (around 30cm). Caregivers were told the objective of this game was to see if
children could sort an object (a ball) according to its size, with the task consisting of two
phases. In the pre-switch phase, caregivers demonstrated placing a big ball in the big box,
then said ‘Now you try’. The big ball was handed to the child centrally in-between the two
target boxes, and the child’s response was praised if correct or corrected if wrong. This task
could be adapted such that children could point towards their chosen box or roll the ball
towards it. The caregiver then handed the child the same big ball six further times without
providing any feedback on performance, instead saying ‘Let’s try another’. Thus, in this first
phase, children had one stimulus object that remained constant across six trials (i.e., a large

ball) and two possible target locations (i.e., a small box and a large box) for which to sort the
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ball according to a simple learned rule. Children who correctly sorted the ball five or six times
moved onto the second phase. In this post-switch phase, children needed to reverse the rule
and place the little ball in the little box. This phase involved an executive demand because
children had to override the simple rule learned in the first phase by ignoring the big box.
Children who passed the second phase, by sorting the small ball correctly five or six times,
moved onto the more complex categorisation task. The dependent variables were the total

number of pre- and post-switch phase passed.

4.3.4.3.5.3 Categorisation/reverse categorisation (Carlson et al., 2004)
Children with an estimated age equivalent of two or more years, or who passed both phases of
the sorting task started with this task. Two boxes were placed in front of the child around
shoulder-width apart, with the lids on. Caregivers were told this was a ‘sorting game’ with
two phases. In the pre-switch phase, caregivers taught a rule involving two stimuli (balls)
varying on one dimension (size), and two targets (boxes) varying on one dimension (size).
Caregivers demonstrated that the big ball goes in the big box and the little balls go in the little
box. Before testing, children practiced sorting two big and two small balls with feedback (i.e.,
praise or correction). Balls were passed centrally to avoid cueing responses, and children
could point to their chosen box if preferred. Lifting the lids required fine and gross motor
skills, potentially disadvantaging children with poorer mobility, so a ‘choice’ was sufficiently
made if the child clearly gestured towards a box. Six more balls were then presented to the
child in a fixed, quasi-random order (little, big, little, big, big, little) and caregivers did not
give any feedback. Rules were repeated as needed to reduce working memory load. Children
who correctly sorted five or six balls proceeded to the categorisation phase, or the “Silly

Game”. In this post-switch phase, children’s EF was challenged by caregivers teaching the
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reversal rule (big balls > little box, small balls > big box). The practice and trial stages from
the first phase were repeated with this new rule. Children who passed the categorisation phase
by correctly sorting five or six balls later completed the most complex set-shifting task, the

DCCS.

The dependent variables extracted from this scale were the score achieved in the pre- and
post-switch phases. Double-coding of 27 recordings (21%) featuring the sorting and
categorisation tasks revealed excellent inter-rater reliability across total number of correct

trials, 1ICC=.99, p<.001.

4.3.4.3.5.4 Dimension Change Card Sort (DCCS; Zelazo, 2006)
The DCCS, the most complex set-shifting task, was administered to participants who passed
the categorisation task. The DCCS was the most complex task because children were
presented with two stimuli that varied on two dimensions (i.e., colour and shape), and two
targets that varied on two dimensions (i.e., colour and shape). The DCCS was administered
using PowerPoints slides and a script (Appendix 4.7, pages 21-22). Similar versions of this
conflict task have been administered using tablets with typically developing children
(Distefano et al., 2021). Based on the procedure outlined by Zelazo (2006) children attended
to stimuli cards showing either a blue rabbit or a red boat, and categorised cards into one of
the two target stimuli (a red rabbit or blue boat) according to a dimensional rule (e.g., colour).
This pre-switch phases involved a demonstration and practice with feedback. Children were
oriented to two target locations to ‘sort’ the cards, indicated by pointing or verbal choosing.
Target cards differed from the sorting cards such that the rabbit was red and boat was blue,

creating visual conflict in the learning phase. Caregivers or children called out location
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number ‘one’ or ‘two’. Six target cards were then administered in a fixed order with no
feedback. Children who passed this pre-switch phase (i.e., five or six correct trials) proceeded
to the post-switch phase, where they sorted the same target cards according to a new
dimensional rule (e.g., shape). Children did not receive a practice trial and feedback was
withheld. Passing the post-switch phase required sorting five or six cards correctly. During

both phases, children were reminded of the rule every time to reduce working memory load.

The total number of correct trials in each phase was recorded, and pass/fail was awarded for
each pre- and post-switch phase. The dependent variable extracted was the number of phases
passed. Inter-rater reliability of coding 21 recordings (32% of eligible participants) revealed

near perfect agreement on total correct trials, ICC=.97, p<.001.

4.3.4.4 Valid administration
A coding scheme was developed to assess the validity EF task administration (Appendix 4.8).
Following the session, video recordings were reviewed to extract the dependent variables and
assess the validity of each task according to a checklist. Checks were developed to assess
child engagement with tasks and interest in materials, standardisation of assessments,
accuracy of task delivery by both the researcher and caregiver, and interference from primary
or additional caregivers. Each task was assessed for its validity, and each validity check was
marked as ‘pass’ (a score of one) or ‘fail’ (a score of zero). Scores were summed to provide
an overall validity score, with each task receiving a final score between zero and eight. Higher
scores reflected greater validity. Tasks with cumulative errors (i.e., validity scores of <3) were
excluded, as over 50% of the validity checks for that task had ‘failed’, suggesting deviation
from the standardised protocol designed to measure the EF component. Tasks with scores of

four or above were removed from the data set where overarching issues were observed. For
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example, if a child did not look at the prohibition task material(s) during the demonstration,
and therefore the executive demand to inhibit touching the toy(s) was not initiated (i.e., failed
validity check two), this trial would be excluded even if the overall validity score was above
the cut-off of three. Two researchers independently assessed validity of task administration
for 26 recordings (21%). Inter-rater reliability was observed using ICC. Total validity scores
were compared, revealing good to excellent agreement across all direct assessments of EF,

ranging from .73 to .99 (Table 4.4).

Table 4. 4 Inter-rater reliability of validity check procedure

EF component Task Intraclass
correlation
Prohibition Wand 73
Array .95
Working memory Multilocation search .98
Sorting (conflict 1) .98
Cognitive flexibility — Categorisation (conflict 2) .99
DCCS (conflict 3) .99

4.3.5 Procedure

Following consent (Appendix 4.9), caregivers were emailed a ‘General Information’ sheet
(Appendix 4.10) providing a brief overview of the remote EF testing. The VABS-III
interview was then completed over a video conference call. Researchers administered direct
EF measures using standardised instructions. A bespoke pre-visit checklist and risk
assessment (Appendix 4.11) was completed after the VABS-III, in advance of the EF testing
(or “Games Session”). Caregivers were posted a laminated booklet with instructions to
support administration (Appendix 4.12), and followed instructions spoken by researchers

using wireless Bluetooth earphones. Caregivers were asked to not show their child the toys

152



Chapter 4: Methods and psychometrics

until revealed during the Games Session.

At each session, two or more trained members of the research team, including at least one
senior member of the team holding an undergraduate degree qualification or higher,
administered and live-scored the EF tasks. Sessions were recorded. Participants were at home,
in a quiet room with minimal disturbance, with at least one caregiver. All tasks except the
BPVS and DCCS were administered by caregivers as researchers gave standardised
instructions via the headphones that only the caregiver could hear. Researchers live-scored

tasks to aid administration and informally assess reliability within the team (Appendix 4.13).

VABS-III and direct EF data were collected between 15" June 2021 and 26" January 2023.
An average of 20 days elapsed between the VABS-I11 and EF session, ranging from four to 94
days. Best efforts were made to minimise time in-between sessions, with postponements
mostly due to child illness. The VABS-II1 was completed across two sessions by 21
caregivers, while 11 families completed the EF assessments across two separate dates; all
other VABS-III interviews and EF assessments were completed in a single session. EF visits
lasted an average of 52 minutes, ranging from just under three minutes up to one hour 40

minutes (section 5.4.1).

Between tasks, children were rewarded with praise, playtime and an interactive ‘junior
scientist’ certificate. Families kept all toys. Caregivers received a feedback report detailing
descriptive and quantitative summaries of performance across all measures, informant-report

and performance-based (Appendix 4.14). Health Research England and Bristol Research
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Ethics Committee provided ethical approval for this study (IRAS Project ID 263048)

(Appendix 4.15). Local R&D approval was obtained at all participating NHS sites.

4.3.6 Data analysis

To examine the factor structure of the SRQ, an Exploratory Factor Analysis (EFA) was
conducted using Jamovi (v.2.2.5; jamovi, 2021; R Core Team, 2021). EFA seeks to identify
underlying latent factors to describe the correlations between questionnaire items (Taherdoost
et al., 2022). The sample size of 165 participants and at least 14 observations per item (i.e.,
above the recommendation of 10; Appendix 4.16 displays SRQ item distribution) indicated
sufficient power for EFA (Costello & Osborne, 2005). A Shapiro-Wilk test revealed the data
significantly deviated from a normal distribution, p<.001 across all items, indicating
appropriateness of the principle axis factoring extraction method (Costello & Osborne, 2005).
Bartlett’s Test, the statistical probability that the correlation matrix has significant correlations
among components, was significant, y>=1470, p<.001, indicating the suitability of the data for
EFA. The Kaiser-Meyer-Olkin (KMO) test was also performed, yielding an overall value of

.813. KMO values above .80 are considered appropriate for EFA (Kaiser, 1974).

The number of factors was determined by parallel analysis (Horn, 1965), which uses both a
random data simulation (i.e., artificial data generated by the Monte Carlo Simulation
Technique) and the actual dataset. Eigenvalues are calculated for both datasets and compared.
The number of eigenvalues generated by the artificial dataset that is significantly greater than
that generated by the real dataset is determined to be the final number of factors (Cokluk &
Kocak, 2016). Finally, a direct oblimin rotation method was used. This oblique rotation
approach allows for inter-factor correlations (Zygmont & Smith, 2014) and is believed to

produce more accurate solutions when used in social science (Costello & Osborne, 2005).
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To establish the developmental appropriateness and sensitivity of the play-based EF

assessments, task adherence and child performance was examined.
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4.4 Results

4.4.1 Exploratory factor analysis of SRQ

Table 4.5 displays behavioural characteristics of the study sample, including self-restraint
scores. To examine the underlying factor structure of the SRQ, an EFA was conducted and
results compared against existing subscales reported by Oliver and colleagues (2003). Parallel
analysis revealed a five-factor structure (Figure 4.2). Table 4.6 displays the results from the
EFA. Factors explained 46.7% of the variance. All items loaded above the recommended 0.32
(Tabachnick & Fidell, 2001), suggesting suitability for the assigned factors. Items 8 and 18
cross-loaded across factors, and so were assigned to the factor they most strongly fit
according to factor loadings. Factor 3 contained <3 items, resulting in a weak and unstable

factor (Costello & Osborne, 2005). Items 4 and 5 were not assigned to a factor.
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Behavioural variables Possible N n (%) Mean (median) Range (SD)
score range

Self-restraint - SRQ 165
Monthly self-restraint/no SR 158/7 (96/4)
Total SRQ intensity score 0-92 16.20 (14) 0 -84 (12.15)
Number of topographies 0-23 9.33(9) 0-23(5.49)
1 topography/2+ topographies 6/152 (4/96)

Behaviours of concern — CBQ
Monthly SIB/no current SIB 171 129/42 (75/25)
Total SIB severity score 0-14 6.20 (7) 0-14 (4.38)
Monthly AGG/no current AGG 171 128/43 (75/25)
Total AGG severity score 0-14 5.92 (6) 0-14(4.21)
Monthly DoP/no current DoP 171 126/45 (74/26)
Total DoP severity score 0-14 5.80 (7) 0-14 (4.24)
Monthly STPY/no current STPY 162 135/27 (83/17)
Total STPY severity score 0-14 7.07 (8) 0-14(3.97)

Note. SRQ = Self-Restraint Questionnaire; SR = self-restraint; CBQ = Challenging Behaviour Questionnaire; SIB = self-
injurious behaviour; AGG = aggression; DoP = destruction of property; STPY = stereotypy.
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Behavioural variables Possible N Mean (median) Range (SD)
score range

Activity — TAQ
Impulsivity subscale 0-24 168 20.45 (22) 0-24(4.28)
Overactivity subscale 0-36 169 24.68 (27) 0 - 36 (8.61)
Impulsive speech subscale 0-12 101 6.61 (7) 0-12(4.11)
Total score 0-72 168 48.74 (51) 9-72(13.41)

Executive functions — CHEXI
Inhibition factor 0-55 160 46.28 (55) 11 -55(7.51)
Working memory factor 0-65 159 53.99 (48) 13— 65 (8.85)

Note. TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning Inventory.
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Note. Simulation line refers to artificial dataset generated by parallel analysis.

Table 4. 6 Factor structure of SRQ items

Factor
SRQ item 1 2 3 4 5 Uniqueness
23. Arms held 718 430
22. Hands held 629 .600
12. Lying, hands behind back .556 467
13. Restrict arms 427 573
14. Carry object .389 787
4. Hands in trousers 2 779
2. Arms in clothing .800 .386
1. Hands in clothing .645 394
3. Sleeves over hands 552 .553
9. Wrap self in material .383 707
10. Arms around furniture .355 503
6. Wrap hands/arms together .801 .359
7. Wrap material around arm(s) .768 .363

Note. Principal axis factoring extraction method was used in combination with a direct
oblimin rotation.
3 [tem was not assigned to a factor. ° Item cross-loaded onto one other factor.
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Table 4.6 cont.

Factor
SRQ item 1 2 3 4 5 Uniqueness
16. Hold hands behind back .682 318
15. Sit on hands 509 445
18. Hands between legs 408P 472 459
19. Fold arms 443 .669
17. Hold hands behind neck 347 .645
5. Hands in pockets ? .806
20. Entwine arms other .689 418
11. Hands in tight spaces .555 416
8. Entwine hands other material .364° 371 .488
21. Interlock fingers .364 .703

Note. Principal axis factoring extraction method was used in combination with a direct
oblimin rotation.
3 [tem was not assigned to a factor. ° Item cross-loaded onto one other factor.

Table 4.7 compares distribution of SRQ items across existing subscales and the new EFA
factors. The EFA did not replicate Oliver et al. (2003)’s subscales, however similarities exist.
Subscale 1 and Factor 1 share items involving ‘using clothing or materials’ to restrict
movement, while Subscale 2 and Factor 2 involve items relating to ‘use of own body’. Factor
3 contains two items from the original Subscale 1, grouping ‘wrapping’ behaviours. Factor 4
contains items grouped in Subscale 4, ‘use of other people’, however expands this into a
broader category of using own or others’ body to restrict hand/arm movement. Finally,
Subscale 3 was not replicated in the EFA, and the EFA generated a novel fifth factor with no

clear theme.

Table 4.7 displays the internal consistency of existing subscales and new factors. Given that
subscales were not directly replicated by the EFA, it is challenging to compare coefficients
across subscales and factors. Coefficients ranged from below acceptable (e.g., Subscale 3

®=.57) to strong (e.g., Subscale 2 ®=.82) evidence of reliability.
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Table 4. 7 Comparing items and internal consistency coefficients of existing SRQ subscales and new factors

Existing subscales EFA factors
Items Omega (0) lItems Omega ()
Subscale 1. Use of clothing or materials 7 Factor 1. Use of clothing/materials 73
1. Entwine hands in front part of clothes 1. Entwine hands in front part of clothes
2. Push arms into clothing 2. Push arms into clothing
3. Pull sleeves over hands 3. Pull sleeves over hands
4. Push hands inside trousers 9. Wrap blanket or other material around self
5. Push hands inside pockets 10. Entwine arms around chair/furniture
6. Wrap hands/arms together with material
7. Wrap material around arm(s)
8. Wrap or entwine hands in material (not clothes)
9. Wrap blanket or other material around self
Subscale 2. Use of own body .82 Factor 2. Use of own body .79
12. Lie on stomach with hands held behind back 15. Sit on hands
13. Lie/sit in position restricting arm movement 16. Hold hands together behind back
15. Sit on hands 17. Hold hands together behind neck
16. Hold hands together behind back 18. Push hands between legs
17. Hold hands together behind neck 19. Fold arms

18.
19.
20.
21.

Push hands between legs
Fold arms

Entwine arms (other)
Interlock fingers

Note. EFA = exploratory factor analysis. Factors have been re-ordered to match the thematic subscales where possible.
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Table 4.7 cont.

Existing subscales EFA factors
Items Omega (0) Items Omega (o)
Subscale 3. Use of objects 57 Factor 3. Wrap material around arms a7
10. Entwine arms around chair/furniture 6. Wrap hands/arms together with material
11. Push hands into tight spaces 7. Wrap material around arm(s)

14. Carry object without manipulating/using

Subscale 4. Preference for imposed restraint 73 Factor 4. Using own/others’ body to restrict .80
hand/arm movement
22. Indicate preference for hands to be held
23. Indicate preference for arms to be held 12. Lie on stomach with hands held behind back
13. Lie/sit in position restricting arm movement
14. Carry object without manipulating/using
22. Indicate preference for hands to be held
23. Indicate preference for arms to be held

- Factor 5. No clear theme 71

8. Wrap or entwine hands in material (not clothes)
11. Push hands into tight spaces

20. Entwine arms (other)

21. Interlock fingers

Note. EFA = exploratory factor analysis. Factors have been re-ordered to match the thematic subscales where possible.
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To assess the strength of the relationship between the five?® factors generated by the EFA,
correlations between factor scores were observed (Table 4.8). Results indicated small to
medium inter-factor correlations®, ranging from .175 (Factors 1 and 3) to .351 (Factors 1 and

2).

Table 4. 8 Correlations between factor scores

1 2 3 4 5
1 — 351 A75 257 301
2 — 319 223 .336
3 — 202 230
4 — 257

In summary, the SRQ produced four stable factors, two of which were similar to the ‘use of
clothing/materials’ and ‘use of own body’ subscales reported by Oliver et al. (2003). Factor
internal consistency statistics were acceptable to strong, and factors positively intercorrelated

with small to medium correlations.

29 While five factors were identified by the EFA, Factor 3 was considered unstable due to containing
only two items. Henceforth, Factors 1, 2, 4 and 5 are considered the four main EFA factors.

% See section 2.3.5 for correlation effect size interpretation.
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4.4.2 Internal checks of direct EF tasks

Internal checks were conducted to test whether the direct EF tasks performed as expected.
Developmental appropriateness and sensitivity were observed from child performance.
Feasibility of tasks was assessed according to task adherence (i.e., data loss and reasons for

task exclusion).

4.4.2.1 Child performance on EF tasks
Table 4.9 summarises task performance of the remote EF tasks, including the number of
completed trials, number of children scoring at ceiling, pass/fail rates and mean composite

scores of the original (i.e., non-imputed; section 6.3.3) dataset.
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Table 4. 9 Descriptive statistics for direct executive function tasks

EF measure N N N missing % ceiling N pass/fail Mean Range (SD)
eligible completed (%) (median)
(%)
Inhibition 126
Prohibition wand 101 (80) 25 (20) 45.54 46/54
Latency wand (ss.ms) 101 (80) 25 (20) 45.54 16.59 (15.30) 00.00 — 30.00 (13.02)
Prohibition array 111 (88) 15 (12) 28.82 32/79
Latency array (ss.ms) 111 (88) 15 (12) 28.82 21.26 (4.85)  00.00 — 60.00 (25.83)
Prohibition composite 2 96 (76) 30 (24) 29.17 0.40 (0.25) 0.00 — 1.00 (0.43)
Working memory 126
Efficiency * 96 (76) (30) 24 55.21 0.79 (1.00) 0.13-1.00 (0.28)
Perseveration ° 96 (76) (30) 24 70.83 0.09 (0.00) 0.00-0.75 (0.18)
Cognitive flexibility
Sorting 40 11 (28) 29 (72) 18.18 2/9
Categorisation 89 72 (81) 17 (19) 87.50 63/9
DCCS 66 47 (71) 19 (29) 53.19 25/22
Conflict score © 126 59 (47) 67 (53) 42.37 2.03 (2.00) 0-3(1.07)
No-conflict score © 126 60 (48) 66 (52) 68.34 2.43 (3.00) 0-3(0.98)

Note. Latency (ss.ms) = time taken to touch material(s) in seconds and milliseconds. DCCS = Dimension Change Card Sort.
4 Min/max score = 0 — 1, higher scores indicate better performance. ® Min/max score = 0 — 1, lower scores indicate better performance.
¢Min/max score = 0 — 3, higher scores indicate better performance.
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To assess whether the second prohibition ‘array’ task was more challenging than the first
‘wand’ prohibition task, task success was compared. The elevated fail rate of the array task
compared to the fail rate of the wand task suggested it was more demanding (Table 4.9). An
exact McNemar’s test revealed that the difference in pass/fail rates from wand to array trials
was statistically significant, p<.001. The mean prohibition composite score was over 20% and
below 80% of the possible range of scores, suggesting developmental appropriateness (i.e.,
most scores clustered around a plausible range). Scores spanned the range of possible scores,
with 50% participants passing one or both trials, while 50% participants failed both trials.

These inter-individual differences suggested developmental sensitivity.

Second, the spread of working memory efficiency and perseveration scores was examined.
Figures 4.3-4.4 display violin plots of the distribution of data. Developmental appropriateness
was evidenced by the mean efficiency composite score sitting within 80% of the possible
range of scores. Scores ranged from very low to high, with over 50% children reaching the
ceiling. This suggested developmental sensitivity of this composite score. There was a wide
range of perseveration composite scores, suggesting sensitivity. However, the mean
perseveration score sat within the top 10% possible scores, and over 70% children reached the
ceiling. This may suggest suitability of categorising perseveration scores into a dichotomous
variable, with children split into ‘perseveration’ (N=28 with at least one perseveration) and ‘no

perseveration’ (=68 who reached the ceiling and achieved a perfect score of zero).
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Figure 4. 3 Violin plot displaying spread of working memory efficiency scores
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Note. Black square indicates mean score, grey dots represent individual data
points and line shape represents density.

Figure 4. 4 Violin plot displaying spread of working memory perseveration scores
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Note. Black square indicates mean score, grey dots represent individual data
points and line shape represents density.
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Finally, to test the validity of the conflict scale, pre-switch ‘no-conflict’ scores were compared
against the post-switch ‘conflict’ scores. There was a statistically significant difference
between pre-switch and post-switch scores, t(58)=6.305, p<.001. On average, pre-switch
scores were .41 points higher than post-switch scores, 95%CI [.28, .54], indicating that
children performed better during the pre-switch learning phase. This suggests that, as
expected, the post-switch phase was more demanding. The mean conflict score sat above 20%
and below 80% of the maximum possible score, suggesting developmental appropriateness,

and the spread of scores suggested developmental sensitivity.

4.4.2.2 Task adherence
To assess feasibility of the EF tasks, task adherence was examined. In total, 573 EF tasks
were attempted. Of these tasks, 438 (76%) were eligible for inclusion in analyses, and 135
tasks (24%) were excluded. Table 4.10 summarises reasons for data loss. The most common
reason for task exclusion was discontinuation due to low child engagement or for safety (82
trials, 62%), while the least frequent reason was interference from additional caregivers (two

trials, 1%).

In summary, the feasibility and validity analyses demonstrated that, as expected, tasks
increased in difficulty such that children were more likely to fail task-phases that required
more executive demand. Examination of mean composite scores and range of scores
suggested tasks were developmentally-appropriate and sensitive. Finally, a low number of
tasks were removed due to low validity scores, with the main reason for data loss due to task

discontinuation.
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Data loss reason Inhibition Working memory Cognitive flexibility Total N
n (%) n (%) n (%) (%)

Broad reason Specific reason Wand Array Multilocation search  Sorting  Categorisation  DCCS
Task/session Task discontinued 50) 2(1) 28 (21) 23 (17) 16 (12) 8 (6) 82 (61)
discontinuation Didn’t attempt i 1(1) 1 (1) 2 (1) - 4 (3) 8 (6)

Caregiver interference 2 (1) 1 (1) - 2 (1) 1(1) 43 100

Caregiver

administration error 4@ 30 i 1(1) i i 8(6)

Child disinterested in
Task delivery materials 54 3(2 - - - - 8 (6)

Researcher

administration error 2(1) 1) i 1) ) 2(1) 6(4)

Interference from

additional caregivers 2(1) i i i i i 2(1)
Logistical challenges Connectivity issues 4(3) 2(1) - - - 1(2) 7(5)
Cumulative errors Validity <3 1) 2() 1(1) ; ) 3 4 (3)

Note. Dash (-) indicates no trials were excluded for listed reason. Percentages refer to the number of tasks excluded per reason divided by
the total number of task exclusions.
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4.5 Discussion

This Chapter describes the novel methods used to observe and assess self-restraint and EF in
an under-represented population of autistic children with ID. The data collected using these
methods formed the empirical basis of Chapters 5 and 6. The underlying factor structure of
the SRQ was examined, and the developmental appropriateness, sensitivity and feasibility of a
novel battery of direct EF tasks for autistic children with ID was assessed. There were three
key findings. First, the SRQ produced four stable factors, with some replication of the original
subscales reported by Oliver et al. (2003). The strong internal consistency of SRQ items and
the variation in strength of factor correlations warrants discussion around the independence of
constructs. Second, the mean composite scores generated from the play-based EF tasks fell
within an expected range, suggesting that tasks were developmentally-appropriate, while the
wide data spread suggested tasks were sufficiently sensitive to detect a range of abilities.
Finally, the large proportion of EF data retained following a rigorous validity check procedure

suggested tasks were feasible, and online administration suitable.

An EFA of the SRQ revealed four stable underlying factors. Factor internal consistency
ranged from acceptable to strong. EFA factors did not replicate the original SRQ categories,
however two similar factors involving ‘use of clothing or materials’ and ‘use of own body’
were produced. This lends psychometric support to these thematic subscales described by
Oliver et al. (2003) in a well-characterised sample of autistic children with ID. Factors
generated by the EFA significantly intercorrelated, suggesting that items measured a similar
latent construct. This provides evidence in support of generating total scores from the SRQ to
measure self-restraint. However, the strength of the inter-factor correlations ranged from

small to medium, suggesting independence of constructs, lending support for generating
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factor totals. However, this approach is complicated by the strong internal consistency of all
23 SRQ items. Overall, for simplicity a parsimonious approach of analysing according to the
novel SRQ total scores, which incorporates topography and intensity, was employed in
Chapters 5 and 6. Future research should endeavour to replicate the factor structure to

establish reliability of factors, and further explore the clinical significance of the factors.

This Chapter described a novel, remote battery of play-based EF measures designed for
autistic children with ID. Demographic characteristics revealed a high presence of autism and
low adaptive functioning, suggesting the sample captured the population typically excluded
from EF research. Internal checks indicated that average composite scores fell within 80% of
the possible range suggesting developmental appropriateness, such that tasks were neither too
easy nor hard, and the spread of scores suggested sensitivity of measures, such that individual
differences were detected (Petersen et al., 2016). Balancing standardisation with adaptation to
individual needs, an essential component of autism research (Giannadou et al., 2022), may
have contributed to these results. Elevated fail-rates within more demanding trials suggested
the tasks performed as theoretically expected and in accordance with typically developing
infancy data (Devine et al., 2019). Therefore, tasks were considered suitable for autistic

children with a range of ID severity.

A high level of data were retained across tasks ranging in executive demand. Task completion
rates were comparable with those reported in the typically developing infancy literature. For
example, Devine et al. (2019) retained 89% of prohibition trials when administered with 14-
month-old typically developing children (80 and 88% in the present study). Devine et al.

(2019)’s multilocation search task yielded 92% data retention within the infant group (76% in
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the present study), and the scaled cognitive flexibility tasks were completed by 83% of the
typically developing infants (81% in the present study). Finally, in the present study, the
DCCS was completed by 71% eligible participants. This is comparable to findings by Jones et
al. (2022) who reported a 61% DCCS completion rate in autistic children with ‘below average
IQ’. This demonstrates feasibility of administering play-based tasks remotely. The benefits of
remote task administration are far reaching. Online testing eliminates the risk of transmitting
infections such as Covid-19 to populations that are disproportionately impacted (i.e., autistic
people/and or those with ID; Baweja et al., 2021; Turk et al., 2020). Participants remain in the
familiarity of their home, minimising disruption. Elimination of researcher and participant
travel increases time and cost-efficiency, providing opportunity to focus on recruiting a
population that, despite significant clinical need, is systematically excluded from research. A
recent meta-analysis estimated that 94% of autistic individuals included in the reviewed
studies did not have ID, despite a tendency for research findings to be generalised to all
autistic individuals (Russell et al., 2019). Around 50 to 55% autistic individuals have ID
(Charman et al., 2011; Loomes et al., 2017), revealing a selection bias against the many
autistic people with ID. This position may be reversed by using the remote methods presented
in this Chapter. For example, flexibility afforded by online testing allows caregivers to
schedule, and if necessary, reschedule, testing sessions to suitable times based on child and
family need. In sum, remote testing offers a unique opportunity to collect rich EF data from

an underrepresented population.

A validity checklist was designed to capture salient features of the tasks and exclude tasks

with overarching issues. In total, 3% of all data exclusions resulted from cumulative errors

captured by validity checklist scores. Logistical ‘connectivity’ issues, such as Wi-Fi or device
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connectivity, accounted for 5% of data loss. Recognising challenges with sourcing expensive
equipment, future research may endeavour to post video-capturing devices (e.g., tablets) and
portable ‘Wi-Fi USB adaptors’ to reduce such data loss. Child disinterest in materials, errors
in task administration, and interference from primary or additional caregivers resulted in 24%
of data loss. More interesting stimuli, fewer or shorter trials, and caregiver training (e.g.,
video examples of correct and incorrect task administration) may reduce such data loss.
Importantly, in the present study, task administration was shared across multiple researchers,
indicating replicability of measures and satisfactory training. Finally, the largest data loss was
due to task or session discontinuation (67% of lost data), perhaps due to low child
engagement or emergence of distress or SIB. These exclusions highlight that despite the
general feasibility and accessibility of the EF battery, future research is required to ensure
methods suit the broad population. For example, despite caregivers choosing ‘Games Session’
times, visits were often conducted after school, when the child may be tired (a known
correlate of self-injury; Khazaie et al., 2021). Future research capitalising on school-time data

collection may increase data retention. Overall, minimal data were lost in the present study.

In summary, strong internal consistency of SRQ items and significant correlations between
EFA factors suggested value in calculating total SRQ ‘intensity’ scores. On this basis, this
approach will be adopted in Chapters 5 and 6, and implications discussed accordingly.
Assessment of the feasibility, performance and validity of the battery of EF tasks indicated
suitability with this under-represented population. Results and implications are discussed in

Chapter 6.
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CHAPTER FIVE

A NATURALISTIC OBSERVATIONAL STUDY OF

SELF-RESTRAINT

5.1 Preface
The systematic review in Chapter 2 revealed that very few large-scale observational studies of
self-restraint have been conducted. Observational studies provide rich data around intensity,
an essential parameter of behavioural severity. Chapter 3 provided preliminary evidence for
the relation between self-restraint and behaviours of concern, including self-injury and
aggression, however this has not been studied beyond informant-report measures of self-
restraint topography. The exploratory factor analysis in Chapter 4 suggested psychometric
suitability of utilising total ‘intensity’ self-restraint scores. Therefore, to extend understanding
of the potential pervasiveness of self-restraint behaviours and their relation with other clinical
behaviours, Chapter 5 describes a naturalistic observational study of self-restraint intensity
displayed by autistic children with intellectual disability. Using procedures described in
Chapter 4, this Chapter examines the temporal relations between self-restraint and behaviours
of concern, and compares informant-rated self-restraint intensity with observed behavioural

intensity, with implications for the clinical application of measures.
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5.2 Introduction

Self-restraint has been investigated using experimental functional analysis, manipulation of
antecedents and consequences to identify behavioural function (lwata et al., 1982; Neef &
Iwata, 1994), alongside naturalistic observations, where contingencies are not experimentally
manipulated. Observational and experimental studies have informed operant learning models
of self-restraint and self-injurious behaviour (SIB; section 1.4.7). However, the existing
literature is limited by small sample sizes, reducing ability to generalise findings to broader
populations known to self-injure and self-restrain. Experimental functional analysis presents
methodological and ethical challenges, overcome by adopting a naturalistic observation
approach. Therefore, the overarching aim of this study was to observe the intensity of
naturally-occurring self-restraint displayed by autistic children with co-occurring intellectual

disability (ID).

Observations of self-restraint provide information about topography and intensity. Intensity,
the amount of time an individual spends engaging in self-restraint (section 1.4.5.2), is an
essential parameter of behaviour due to the adverse consequences of preferred and prolonged
self-restraint (section 1.4.2; Forman, 2003). Existing literature describes individuals who
display intense self-restraint, for example by trapping hands in clothing (e.g., Forman et al.,
2002) and seeking restraint devices (e.g., a straightjacket; Kinnell, 1984, section 1.4.5.1).
However, observations of intensity typically adopt a case study or series design, limiting
generalisability of findings to broader neurodevelopmental conditions at high risk of self-
injury and self-restraint (section 3.4.1.2). Participants included in these case descriptions
typically have a severe to profound ID, display severe SIB and/or restraint-use that

necessitates professional service support, and present with uniquely concerning behaviours
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warranting research attention (e.g., Forman et al., 2002; Jennett et al., 2011; Pace et al., 1986).
Furthermore, conducting research in laboratory settings, while advantageous for maintaining
experimental control, may impact participant behaviour due to the unusual environment,
interactions with unfamiliar researchers and disruption of routine (Giannadou et al., 2022).
Such limitations reduce ability to generalise results to wider populations, such as autistic
children and/or those with ID who do not access services for behaviours of concern (BoC),
across real-life settings (Patino & Ferreira, 2018). Thus, to expand upon existing case
descriptions, this study employed a large-scale observational approach to investigate
individual differences in self-restraint, with methods permitting the possibility of examining
correlates of observed self-restraint. Generalisability is also improved, for example autistic
individuals display social behaviours that are more representative of real-world behaviours
when observed at home and in the presence of a primary caregiver than in laboratory settings,
due to lower stress (Grandgeorge et al., 2015). Thus, this study examined behaviour displayed

in the natural home environment.

Descriptive observational studies of self-restraint shed light on the breadth of self-restraint
topographies. This contrasts with experimental functional analysis, which focuses on the
function of known self-injurious and self-restraint behaviours (Hanley et al., 2003). Nearly
100 different topographies of self-restraint have been reported in the literature (Forman, 2003;
section 1.4.4), and neurodivergent individuals typically display more than one self-restraint
topography. For example, 59% of participants with neurogenetic conditions who were
reported to self-restrain had displayed two or more topographies in the previous month
(section 3.4.1). Chapter 4 revealed 96% of autistic children with 1D were reported to display

two or more topographies, while 49% showed 10 or more topographies (section 4.4.1).
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Restricted behavioural codes challenge ability to identify potential patterns of topography and
intensity. Understanding intensity of common topographies and examining variation within
topographies provides information around two essential parameters of self-restraint (i.e.,
topography and intensity). Therefore, this study observed over 23 topographies of self-
restraint based on the Self-Restraint Questionnaire (SRQ; Oliver et al., 2003). Operationalised
‘open’ codes, topographies not included in the SRQ, were added once observed. Therefore,
the first aim of this study was to describe the intensity of self-restraint topographies in a large

community sample of autistic children with ID.

While functional analyses identify self-restraint function (e.g., Smith et al., 1992), the method
presents practical and ethical challenges. Experimental manipulations rely on precise
experimenter responding contingent upon behaviour. Intensive training and experience are
required to ensure conditions are rigorous and safe (Poling et al., 2012). For example, a
thorough medical exam is required to exclude participants at highest risk of severe behaviour,
and consultation with caregivers is essential to obtain informed consent and to create a
termination plan (Ilwata et al., 1982; Neef & lwata, 1994). Experimental functional analysis is
further complicated by the presence of intense self-restraint. For example, removal of self-
restraint during restraint-unavailable sub-conditions (e.g., Smith et al., 1992) may result in
distress, anxiety and severe SIB, and lead to the premature termination of the experiment.
Taken together, the resources required to train experimenters and obtain multidisciplinary
assessments make experimental functional analysis a challenging and relatively inaccessible
research technique. A less resource-intensive and ethically challenging alternative to describe

observed self-restraint is naturalistic observation.
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Naturalistic observation does not involve manipulation of the environment contingent upon
behavioural presentation, and presents fewer ethical challenges than experimental functional
analysis when studying self-restraint and SIB. Forman et al. (2002) conducted the first
naturalistic observation of SIB and self-restraint with a 26-year-old man with profound ID and
reported findings consistent with a hypothesis of negative reinforcement. Lag sequential
analysis, examination of the temporal probability of behaviour, revealed significantly elevated
rates of SIB before and after self-restraint (i.e., greater than chance). This study demonstrated
how SIB and self-restraint interact when an individual is in their preferred environment and
interacting with familiar caregivers. However, due to the lack of existing naturalistic
observational data, understanding of the presence and intensity of self-restraint topographies
displayed by those with varying severities of SIB is limited. Therefore, the second aim of this
study was to examine the temporal relation between observed self-restraint and SIB using a

naturalistic observation study design.

Meta-analysis of existing studies estimated a moderate correlation between self-restraint and
SIB, r=.21 (section 2.4.5). Individuals with ID who show SIB are more likely to show other
BoC, such as aggression and property destruction®!, than individuals who do not self-injure
(Emerson et al., 2001; Matson et al., 2008). Autistic individuals are more likely to show self-
injury, aggression and property destruction than non-autistic individuals (McClintock et al.,
2003). Therefore, individuals with autism and/or ID who self-injure are likely to display other
BoC. A cross-syndrome informant-report investigation into self-restraint revealed BoC were

strongly intercorrelated and each correlated with self-restraint topography scores (section

81 Aggression and property destruction are complex and potentially disabling behaviours. Emphasis is
not placed on the presumption that the individual intends to display violence towards people or
objects, rather, behaviours may reflect challenges with functional communication (Matson et al.,
2005).
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3.4.1.2). This novel finding implicated aggression and property destruction as key correlates
of self-restraint, warranting discussion around the specificity of the relation between self-
restraint and SIB (section 3.5). Furthermore, self-restraint is also associated with repetitive
and compulsive behaviour (section 3.4.1.2). To date, the temporal relations between self-
restraint and other BoC (and the temporal relations between different topographies of self-
restraint) have yet to be examined using observational techniques. Therefore, this study

examined the temporal relation between observed self-restraint and other BoC.

As described, observations provide data around self-restraint intensity, a clinically useful
descriptor of behaviour. Intensity data can also be generated using informant-reported SRQ
scores (section 1.4.6). Oliver et al. (2003) compared informant-report self-restraint with
observed behaviour and found 100% of participants (n=14) displayed at least one form of
self-restraint indicated by SRQ caregiver report. Beyond this small-scale investigation, no
study has examined the potential association between intensity data drawn from observational
techniques and informant report tools such as the SRQ. Behavioural (i.e., observational)
measures record actual performance under specific circumstances, while informant-report
questionnaires (i.e., SRQ) rely on caregiver interpretation, recall and overall assessment of
how an individual ‘usually’ behaves (Dang et al., 2020). Behavioural and questionnaire
measures typically share weak correlations (Dang et al., 2020; Toplak et al., 2013). A strong
association between self-restraint measures would suggest observed and SRQ intensity
measure a similar construct, indicating that both approaches are useful for identifying self-
restraint intensity and may be used independently to capture the same phenomena. A weak
association, however, may indicate that measures capture distinct constructs, with

implications of measurement in clinical practice. Therefore, the final aim of this study was to
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compare intensity of self-restraint observed in a naturalistic setting with informant-report self-
restraint intensity. Further examination of relations between intensity scores and putative
correlates, such as informant-reported BoC and executive function (EF) aim to further shed

light on the theoretical and clinical utility of measures.

In summary, this study had three aims: (1) describe the intensity of different topographies of
self-restraint observed in a sample of autistic children with ID, (2) describe temporal relations
between BoC and observed self-restraint, and (3) examine links between observed self-
restraint intensity and informant-report intensity, and compare relations with demographic,

behavioural and cognitive variables.
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5.3 Methods

5.3.1 Recruitment, participants and data collection

Participants were recruited using the procedure and methods outlined in Chapter 4 (section
4.3.2 describes recruitment, section 4.3.5 describes procedure). The behaviour of participants
who completed the EF battery (N=126; section 4.3.4.3) was observed. Table 5.1 displays

participant demographic information.

5.3.2 Measures
A range of questionnaires and direct assessments were used to describe demographic (e.g.,
age, gender, verbal ability), behavioural (e.g., self-restraint, SIB) and cognitive characteristics

(i.e., EF). Section 4.3.4 describes measures in full.

5.3.3 Data coding

Videos were coded using Datavyu (v.1.5.3; Datavyu Team, 2014) in three stages, following
criteria outlined in a bespoke Coding Manual (Appendix 5.1). Inter-rater reliability was
calculated at each stage of coding, and behavioural definitions were refined following

consensus meetings. Table 5.2 displays behavioural codes.
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Table 5. 1 Demographic characteristics of experimental study sample

Developmental variables N n (%o) Mean Range (SD)
(median)

Chronological age (years) 126 9.95(9.71) 4.02-15.49 (2.98)

Sex (female/male/non- 126  28%/97/1 (22/77/1)

binary)

Mobility (walk 126 120/6 (95/5)

unaided/unable)

SCQ total (all participants) 126 26.83 (27.00)  15-37(5.08)
SCQ total verbal 74 (59) 27.12 (27.50) 15-37(5.99)
SCQ total non-verbal 52 (41) 26.42 (27.00) 20-32(3.42)
ASD/autism P 17/109 (13/87)

Autism description 126
Autism Spectrum Disorder 61 (48)

Autism 58 (46)
High Functioning Autism 3(2)
Autistic Spectrum 2(2)
Asperger Syndrome 2(2)

VABS-III ABC score 126 43.01 (40.50) 2087 (14.89)

VABS-III RL AE (months) 126 19.57 (19.00) 0-67 (10.05)

Intellectual Disability 126
Mild 9(7)

Moderate 40 (32)
Severe 52 (41)
Profound 5(4)
Unknown 18 (14)
Other © 2 (2)

BPVS raw score ¢ 70 70.67 (69.00) 2-146(39.22)

BPVS standardised score ° 70 74.14 (69.00) 69 —118 (10.79)

BPVS age equivalent 41 84.51 (74.00) 45-162 (28.62)

(months) f

Note. SCQ = Social Communication Questionnaire; VABS-I11 ABC = Vineland Adaptive Behavior
Scales, Third Edition Adaptive Behaviour Composite; VABS-111 RL AE = receptive language age
equivalents. BPVS = British Picture Vocabulary Scale, Third Edition.

2 n=1 self-described gender different to that which was assigned at birth. ® ASD’ indicated by
scoring 15 — 21 on SCQ, ‘autism’ indicated by scoring 22 or above. ¢ Other = “estimated ‘mild’”,
“delay of around 2.5 years”. ¢ BPVS discontinued for n=46 and not attempted for n=10 due to child
engagement or for safety. ¢ Includes n=50 who scored below average of a normed sample (70),
indicated as ‘69°. T Age equivalents incalculable for n=29 as raw scores fell below normed sample
Scores.
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Table 5. 2 Description of behavioural codes

Code  Brief description and presence of behaviour in sample
number

Self-restraint

1 Entwine hand(s) in front part of clothes that are worn

2 Pull arm(s) out of sleeves and pushes them into main body of clothes

that are worn
Pull sleeve(s) over hands
Push hand(s) inside trousers, skirt, etc

Push hand(s) inside pockets

3

4

5

6 Wrap hands or arms together using material

7 Wrap material around either or both arms (not tied together)
8 Wrap hand(s) in material other than clothes

9 Wrap blanket, sheet, etc, around self

10 Entwine arms around chair/other furniture

11 Push hands or body into tight space e.g., sofa cushion

12 Lie on stomach with hands held behind back

13 Lie/sit in position restricting movement of arm(s)

14 Carry object(s) around without manipulating, using or playing with it

15 Sit on hand(s)

16 Hold hands together behind back
17 Hold hands together behind neck
18 Push hands between legs

19 Fold arms

20 Entwine arms in any other way

21 Interlocks fingers or hands

Note. Plus (+) indicates behaviour was displayed by at least one participant, dash (-)

indicates behaviour was not observed during respective coding stage.
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Table 5.2 cont.

Code
number

Brief description and presence of behaviour in sample

22
23
24
25
26
27

Self-injury

1

11

12
13
14
15
16

Asks or indicates to others desire for hands to be held
Asks or indicates to others desire for arms to be held
Wears restraint device

Hold hands together above head

Entwine self in others’ clothing

Grabs/holds another’s body part

Bite hard object using top and bottom teeth

Bite self by clenching jaw and teeth around body part

Forcefully push thumbs into cheek

Push fingers on eye, pulls or pokes eyelashes

Finger bite by clenching jaw and teeth on side of finger

Hand bite by clenching jaw and teeth on side of finger

Hand to hand by forcefully bring palms together

Hand to object hit by forcefully making contact with hard surface with
palm

Head bang by forcefully making contact with head against hard surface
Head hit by forcefully making contact with fist and/or open palm on
head

Hit self by forcefully making contact with fist and/or open palm on own
body part

Leg slap by forcefully making contract on leg with palm

Mouth hit by forcefully makes contact on/around mouth with palm
Scratch self by dragging nails across or pinching own body

Scrape skin using forefinger at right angle to skin

Teeth hit by forcefully making contact with top teeth against object

Note. Plus (+) indicates behaviour was displayed by at least one participant, dash (-)

indicates behaviour was not observed during respective coding stage.
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Table 5.2 cont.

Code Brief description and presence of behaviour in sample

number
17 Wrist hit by forcefully making wrist-to-wrist contact +
18 Pull hair or skin +
19 Choke self by wrapping hands around neck and squeezing +
Aggression
1 Forcefully hitting other using a body part +
2 Strike foot out and kicking other, making contact +
3 Clenching jaw and teeth around other’s body part -
5 Holding onto other’s body or clothes and pulling +
6 Pushing other +
7 Rubbing hand against other’s skin, pinching other’s body part or +

dragging nails across other’s body part
8 Spiting at or on other -
9 Throwing object at other +

10 Verbalising towards other using threatening language +

Property destruction

1 Biting or chewing small items (e.g., testing materials) +
2 Tearing or ripping small items (e.g., books) +
3 Throwing, kicking or smashing small items (e.g., testing materials)  +
4 Slamming, hitting or kicking doors, walls or windows -
5 Tipping, smashing or throwing large items +
6 Pulling items from walls or shelves -

Note. Plus (+) indicates behaviour was displayed by at least one participant, dash (-)
indicates behaviour was not observed during respective coding stage.

5.3.3.1 Stage one coding
Stage one focused on identifying clips where the child was visible using the ‘onset’ and

‘offset’ Datavyu functions. Due to the play-based nature of the session children were rarely in
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full camera-view. Children were considered ‘visible’ when one or both of their hands were in
view, or when the child was engaging in self-restraint (in this case hands may be hidden).
This criterion was chosen after reviewing the most prevalent topographies of self-restraint
identified by meta-analysis, ‘holds or squeezes objects’ and ‘holds onto others or others
clothing’ (section 2.4.4), both of which involve the use of hand(s). Additionally, SRQ items
involve use of one or both hands. Full criteria for whether a child was ‘visible” or ‘not visible’
are reported in Appendix 5.1. In total, 108 hours of footage were reviewed at stage one. A
total of 20 hours of footage (19% of footage reviewed at stage one) was coded by a second
researcher. Table 5.3 reports inter-rater reliability of coding at all stages, with agreement

ranging from moderate to excellent®2,

5.3.3.2 Stage two coding
At stage two, duration of self-restraint was coded using the ‘onset’ and ‘offset” functions.
Self-restraint codes represented topographies listed in the SRQ (Appendix 5.1). To generate
an intensity score comparable with informant-reported SRQ intensity scores, wording was
only altered to ensure codes were suitably operationalised. Four behaviours not included in
the SRQ were observed during the early stage of stage two coding and added to the list of
self-restraint codes (codes 24-27). In total 57 hours of footage was reviewed at stage two. A

total of 12 hours of footage (21% of stage two footage) was double-coded.

32 Intraclass correlation coefficients (ICC) were interpreted according to Koo & Li (2016)’s guidelines,
see section 2.3.4. Cohen’s kappa (k) was interpreted according to McHugh (2012)’s guidelines, see
section 2.3.3
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5.3.3.3 Stage three coding

At stage three, to observe behaviours that occurred before self-restraint, the 30 seconds prior
to the onset of self-restraint were observed and the frequency of self-injury, aggression,
property destruction and other self-restraint®® was recorded (Appendix 5.1). To observe
behaviours that occurred after self-restraint, the 30 seconds immediately following the offset
of self-restraint were observed and the frequency of behaviours recorded. Codes for BoC were
developed from a previous study (Richards, 2012, p. 231) and items listed in the Challenging
Behaviour Questionnaire (CBQ); section 4.3.4.2.1). ‘Other self-restraint’ codes were identical
to those used at stage three. In total, 24 hours of footage was reviewed at stage three. In
combination, 190 hours of footage was reviewed at stages one, two and three. The 30 seconds

prior to and following 81 observations of self-restraint were double-coded.

Table 5. 3 Inter-rater reliability of behavioural coding across all stages

Coding Comparisons Coefficient
stage (ICClx)
1 Total number of seconds child visible .97
2 Total number of observations of self-restraint 73

Total duration of self-restraint .90
3 Presence of self-injury before self-restraint .93
Presence of self-injury after self-restraint 91
Presence of aggression before self-restraint .93
Presence of aggression after self-restraint .79
Presence of property destruction before self-restraint .90
Presence of property destruction after self-restraint .92

Note. 25% (n=32) of sessions were double coded for reliability across all three stages.

% ‘Other self-restraint’ refers to any self-restraint behaviour that occurred in the 30 seconds preceding
or following self-restraint, and was not necessarily a different topography.
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5.3.4 Data analysis

To address the first aim, to describe the intensity of self-restraint topographies, the proportion
of time spent engaging in each topography was calculated for all participants. To account for
variation in visible observation time between participants, percentages were calculated by
dividing the total number of seconds a child spent engaging in a topography by the total

number of seconds the child was visible and multiplying by 100.

The second aim was to examine associations between self-restraint and BoC and other
instances of self-restraint. A total of eight ‘conditions’ were assessed: self-injury, aggression,
property destruction and self-restraint occurring before and after self-restraint. Individual
proportions were first calculated by summing the number of occasions BoC or self-restraint
occurred before/after self-restraint per participant, dividing by the total number of self-
restraint observations per participant and multiplying by 100. Mean proportions were
generated by summing individual proportions per condition, dividing by the total number of
participants reported to show the respective BoC in the previous month according to the CBQ
(SIB n=82, aggression n=81 and property destruction n=81), and multiplying by 100. This
was to reduce bias, as a child who was not reported to self-injure was unlikely to display SIB
during natural observation. ‘Other’ self-restraint proportions involved all participants who
displayed self-restraint (n=111; n=1 excluded due to missing data). Due to non-independence
of data (i.e., more than one BoC could occur before/after the same occasion of self-restraint,
and BoC could be counted multiple times due to the quick succession of self-restraint), it was
not possible to conduct an inferential test of mean difference. Instead, standard error (SE)
bars, an indication of variability (Cumming et al., 2007), were inspected to identify

differences between means.
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To examine intensity of observed self-restraint, ‘total observation intensity scores’ were
calculated by converting intensity percentages to a score of zero (observation intensity of
zero), one (0.01-49.99%), two (50-74.99%), three (75-94.99%) or four (95-100%). Thresholds
were chosen to correspond to SRQ intensity descriptions (a score of zero = ‘never’, one =
‘some’, two = ‘half’, three = ‘most’ and four = ‘all of the time”). Individual scores were
summed to generate a total ‘observation intensity score’ for each participant. Observation
intensity scores were correlated with informant-report SRQ intensity scores using SPSS
(v.29). Shapiro-Wilk and Kolmogorov-Smirnov p-values of <.05 suggested non-normality of
data, requiring the use of Spearman’s rho (rs), a non-parametric correlation. Relations
between intensity scores and demographic, behavioural and cognitive variables putatively
associated with self-restraint were examined. The Benjamini-Hochberg method was used to

control for multiple comparisons (section 3.3.6).
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5.4 Results

5.4.1 The intensity of observed self-restraint
Across the sample, 89% of participants displayed self-restraint. Table 5.4 displays

behavioural characteristics.

In total, 6490 minutes and 39 seconds of video footage was recorded. An average of 51
minutes 51 seconds of footage was recorded for each child, range = 2 minutes 59 seconds —
99 minutes 53 seconds. An average of 77 ‘visible clips’ were generated for each child, range
= 1-225. Children were ‘visible’ for an average of 27 minutes and 13 seconds, range = 2
minutes 59 seconds — 70 minutes 14 seconds. Therefore, on average, children were visible for
53% of the recorded footage, Mdn (IQR [interquartile range])=54% (23.06), range = 17—

100%.

Of the 126 participants, 112 children showed at least one self-restraint behaviour during the
observable footage, while 14 children did not exhibit any self-restraint. A total of 1469 self-
restraint behaviours were observed. On average children showed 11.66 self-restraint
behaviours, Mdn=6, range=1-70, and 2.62 different topographies (Table 5.4). Therefore,

children tended to show the same topography more than once during the session.
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Table 5. 4 Behavioural characteristics of observation sample (N=126)

Behavioural variables Possible N n (%) Mean (median) Range (SD)
score range

Self-restraint — SRQ 125
Monthly self-restraint/no SR 121/5 (96/4)
Total SRQ intensity score 0-92 15.41 (13.00) 0 -84 (12.06)
Number of topographies 0-23 8.89 (8.00) 0-23(5.38)
1 topography/2+ topographies 6/114 (5/95)

Self-restraint — observation 126
Observed self-restraint/no SR 112/14 (89/11)
Total observation intensity score 0-108 2.66 (2.00) 0-8(1.91)
Number of topographies 0-27 2.62 (2.00) 0-8(1.84)
1 topography/2+ topographies 26/86 (23/77)

Behaviours of concern — CBQ
Monthly SIB/no current SIB 126 93/33 (74/26)
Total SIB severity score 0-14 5.94 (7.00) 0-14(4.41)
Monthly AGG/no current AGG 126 93/33 (74/26)
Total AGG severity score 0-14 5.72 (6.00) 0-14 (4.22)

Note. SRQ = Self-Restraint Questionnaire; CBQ = Challenging Behaviour Questionnaire; SIB = self-injurious behaviour; AGG = aggression.
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Table 5.4 cont.

Behavioural variables Possible N n (%) Mean (median) Range (SD)
score range
Monthly DoP/no current DoP 126 93/33 (74/26)
Total DoP severity score 0-14 5.85 (7.00) 0-14(4.30)
Monthly STPY/no current STPY 118 96/22 (81/19)
Total STPY severity score 0-14 6.91 (8.00) 0-14(4.11)
Activity — TAQ
Impulsivity subscale 0-24 126 20.23 (21.50) 0-24(4.31)
Overactivity subscale 0-36 126 24.33 (25.50) 0-36(8.73)
Impulsive speech subscale 0-12 73 6.12 (6.00) 0-12 (4.05)
Total score 0-72 126 48.12 (50.00) 9-72(13.36)
Executive functions — CHEXI
Inhibition factor 0-55 125 46.10 (47.00) 11 - 55 (7.38)
Working memory factor 0-65 124 54.26 (55.00) 13 - 65 (8.58)

Note. DoP = destruction of property; STPY = stereotypy; TAQ = The Activity Questionnaire; CHEXI = Childhood Executive

Functioning Inventory.
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Table 5.5 displays the number of participants who displayed each topography of self-restraint.
Intensity proportion scores are reported alongside means and range of scores. Topography
codes refer to the 27 self-restraint behaviours listed in Table 5.2. Proportion ranges are
colour-coded to represent relative size of intensity: red represents very low intensity
(participant engaged in topography <1% of time visible), orange represents low intensity (1
24.99%), yellow represents moderate intensity (25-49.99%), green represents high intensity
(50-97.99%) and blue represents very high intensity (98-100%). Appendix 5.2 displays
intensity proportions for each participant, and Appendix 5.3 represents the distribution of

proportions using violin plots.

Table 5. 5 Descriptive statistics of intensity proportions

Topography n (%) Mean intensity SD Range
% (median) Minimum Maximum

1 17 (13) 1.13 (0.80) 1.05 0.10 3.70
2 1(1) 3.50 (3.50) - 3.50 3.50
3 5(4) 1.12 (0.40) 1.31 0.10 3.30
4 5(4) 1.44 (0.50) 1.42 0.30 3.40
5 5 (4) 0.39 (0.10) 0.62 0.04 1.50
6 0 (0) - - - -

7 0 (0) - - - -

8 11 (9) 8.52 (1.50) 14.63 0.20 47.60
9 9(7) 33.87 (13.70) 39.68 1.50 97.60

Note. Dash (-) indicates no data. Red indicates very low intensity (<1%), orange = low
intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high
intensity (50 — 97.99%) and blue = very high intensity (98 — 100%).
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Topography n (%) Mean intensity SD Range
% (median) Minimum Maximum

10 1(1) 3.10 (3.10) - 3.10 3.10
11 6 (5) 2.30 (1.20) 2.87 0.30 7.90
12 0(0) - - - -
13 40 (32) 4.78 (1.00) 15.87 0.10 100.00
14 5 (4) 11.20 (4.30) 18.05 0.50 43.10
15 7 (6) 1.28 (0.56) 1.22 0.20 2.80
16 6 (5) 0.76 (0.25) 1.12 0.15 3.00
17 13 (10) 0.75 (0.30) 1.19 0.02 4.20
18 16 (13) 2.04 (1.15) 3.05 0.08 11.30
19 37 (29) 1.96 (0.60) 4.16 0.05 23.76
20 1(1) 4.14 (4.14) - 4.14 4.14
21 61 (48) 1.68 (0.80) 2.45 0.02 12.80
22 29 (23) 2.15 (0.87) 3.45 0.10 14.40
23 6 (5) 3.07 (0.65) 5.82 0.12 14.89
24 2(2) 99.84 (99.84) 0.23 99.68 100.00
25 5 (4) 0.38 (0.32) 0.31 0.08 0.84
26 9(7) 1.29 (0.47) 1.98 0.20 6.41
27 24 (19) 2.26 (0.59) 4.03 0.06 15.76

Note. Dash (-) indicates no data. Red indicates very low intensity (<1%), orange = low
intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high
intensity (50 — 97.99%) and blue = very high intensity (98 — 100%).
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The most frequently observed behaviours were ‘interlocks fingers or hands’ (self-restraint
code 21, 48% of participants), ‘lies or sits in a position restricting arm movement’ (code 13,
32%), and ‘folds arms’ (code 19, 29%). Regarding the intensity of common topographies, the
mean intensity of ‘interlocks fingers or hands’ was low (2.45%) with proportions ranging
from very low (0.02%) to low (12.08%). Mean intensity of ‘lies or sits in a position restricting
arm movement’ was low (4.78%), ranging from very low (0.10%) to very high (100%).
Finally, mean intensity of ‘folds arms’ was low (1.96%), ranging from very low (0.05%) to

low (23.76%).

The following topographies were not observed: ‘wraps hands or arms together using material’
(code 6), ‘wraps a piece of material around either or both arms but not so that they are held
together’ (code 7) and ‘lies on stomach with hands held behind back’ (code 12). Excluding
these codes, the behaviours displayed by the fewest participants were ‘pulls arms out of
sleeves and pushes into main body of clothing’ (code 2), ‘entwines arms around chair or other
furniture’ (code 10) and ‘entwines arms in any other way’ (code 20; all n=1). The intensity of

these less-common topographies was low (3.50, 3.10 and 4.14% respectively).

In addition to code 13 (described above), two topographies were observed at high or very high
intensities: ‘wears restraint device’ (code 24) was displayed by two participants at intensities
ranging from 99.68 — 100% (very high), with a mean intensity of 99.84%. ‘Wraps blanket or
other large piece of material around self” (code 9) was displayed by nine participants, three of
whom displayed high (62.00%) to very high (97.60%) behavioural intensity. Mean intensity

of this topography was moderate (33.87%).
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In summary, 24 of the 27 self-restraint behaviours of interest were displayed by participants,
and the intensity of observed topographies of self-restraint ranged from 0.02 to 100%. Many
topographies occurred at very low or low intensities, however the intensity of some

topographies varied from very low/low to high/very high. Topographies observed at high or

very high intensities were displayed by few participants (i.e., one to three individuals).

5.4.2 Temporal relations between self-restraint and behaviours of concern
A variety of BoC were observed before and after self-restraint (Table 5.2). Percentage of
observations of self-restraint that were preceded and followed by SIB, aggression, destruction

and other self-restraint is reported in Figure 5.1.

Other self-restraint means were higher than BoC means, suggesting other self-restraint
occurred before and after self-restraint at a higher rate than SIB, aggression and property
destruction. Aggression and destruction SE bars mostly overlapped, suggesting it was very
unlikely that there was a significant difference in the presence of both behaviours before and
after self-restraint. Aggression and property destruction SE bars crossed zero, suggesting
means did not differ significantly from zero, while SIB SE bars did not cross zero. This,
alongside the small overlap of SIB SE error bars with aggression and property destruction
bars, suggested that SIB shared a different temporal relation with self-restraint than
aggression and property destruction. Finally, within all conditions SE bars mostly overlapped,
suggesting it was very unlikely that there was a significant difference in the presence of SIB,

aggression, destruction or other self-restraint before or after self-restraint.
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Figure 5. 1 Mean percentage of time behaviours occurred before and after self-restraint
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Note. Lines indicate standard error. Groups include participants who showed
behaviour in previous month according to CBQ and displayed self-restraint during
observation time (section 5.3.4).

In summary, 34% of all observations of self-restraint were preceded and followed by other
self-restraint, and evidence suggests this was greater than the presence of BoC. In total, 12%
of self-restraint observations were preceded by SIB, and 10% followed by SIB. Comparisons
with other BoC suggested SIB shared a different temporal relation with self-restraint than

aggression and property destruction.
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5.4.3 Observed self-restraint intensity and putative correlates

5.4.3.1 Description of observation intensity scores
Observation intensity scores were calculated based on intensity proportions. Table 5.4
displays descriptive statistics of observation intensity scores. The total number of
topographies identified by observation did not correlate with the total number of topographies
identified by the SRQ, rs(N=125)=-.005, p=.957. Internal consistency of observation intensity
scores was assessed using McDonald’s Omega (section 3.3.6). A coefficient of .367 suggested
below-acceptable internal consistency. Coefficients did not change following removal of
outliers (e.g., ‘wears restraint device’, code 24; Appendix 5.4). Figures 5.2-5.3 display
histograms for observation intensity and SRQ intensity scores respectively. Visual inspection
revealed a similar pattern of distribution between scores, with a slight positive skew. This
indicated that smaller values occurred at higher frequencies than larger values. Importantly,
the scale of distribution was much smaller for the observation intensity scores (maximum

score = 8) in comparison with SRQ intensity scores (maximum score = 84).
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Figure 5. 2 Histogram of total observation intensity scores
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5.4.3.2 Correlates of observed self-restraint intensity scores
Correlations between self-restraint scores and demographic, behavioural and cognitive
variables are shown in Table 5.6. Results remain the same following exclusion of the outlier
identified within the SRQ intensity distribution (n=1; Figure 5.3). Observation intensity and
SRQ intensity scores did not significantly correlate, and a chi-square test revealed a non-

significant association between scores, ¥°=237.720, p=.968.

Self-restraint observation intensity scores did not significantly correlate with demographic or
behavioural variables. However, the medium effect between observation intensity scores and
BPVS standardised scores was notable®*, suggesting greater self-restraint intensity (measured
by observation) was linked to lower receptive language skills. Small-to-moderate positive
correlations between observed self-restraint intensity and impulsivity and working memory

indicated notable relations with EF.

SRQ intensity scores did not significantly correlate with demographic or behavioural
variables, however small-to-moderate positive correlations were identified with SIB and

property destruction severity and impulsivity.

In summary, self-restraint observation intensity scores were not significantly associated with
SRQ intensity scores. SRQ intensity scores shared a closer relation with a range of EF scores

than did observation intensity scores.

3 See section 2.3.5 for effect size interpretation.
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Table 5. 6 Correlations between self-restraint intensity scores and putative variables

1 2 3 4 5 6 7 8 9
Self-restraint
1 Observation intensity —
2 SRQ intensity .054 —
N 124
Demographics
3 Age years 17 -.109 —
N 126 124
4 Gender .001 -.005 .086 —
N 125 124 125
5 Verbal ability -.053 -.015 .363* .025 —
N 125 124 125 125
6 Walk unaided -.019 .062 109 031 .266* —
N 125 124 125 125 125
7 SCQ total .055 .050 103 -.068 .053 -.009 —
N 125 124 125 125 125 125
8 VABS-III ABC -.166 .069 -297* 110 .399* .188 -.175 —
N 125 124 125 125 125 125 125
9 VABS-III RL AE -.105 -.076 418* 104 .661* .290* -.128 505* —
N 125 124 125 125 125 125 125 125
10 BPVS SS -.236 181 -.096 021 .288 -.179 .348* 212
N 69 68 69 69 69 - 69 69 69

Note. SRQ = Self-Restraint Questionnaire; SCQ = Social Communication Questionnaire; VABS-111 ABC = Vineland Adaptive Behavior Scales, Third
Edition Adaptive Behavior Composite; VABS-11I1 RL AE = receptive language age equivalent; BPVS SS = British Picture VVocabulary Scale
Standardised Scores; Dash (-) indicates variables that cannot correlate. N=1 outlier excluded from correlation matrix.

*Significant p-values after correcting for multiple tests in bold.
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10 11 12 13 14 15

Behaviours of concern - CBQ

11 SIB severity .018
N 125

12 AGG severity -.067

N 125
13 DoP severity .013
N 125

14 STPY severity .054
N 117

Executive functions

15 TAQ impulsivity .169
N 125

16 TAQ overactivity .008
N 125

-056 —
69

.041 .598* —
69 125

-.042 .545* 622* —
69 125 125

.040 .266* .163 .267* «—
66 117 117 117

-129 .363* .414* .368* .101 —
69 125 125 125 117

-076 .298* .250* .366* .238* .545*
69 125 125 125 117 125

Note. CBQ = Challenging Behaviour Questionnaire; SIB = self-injurious behaviour; AGG = aggression; DoP = destruction of property;

STPY = stereotypy; TAQ = The Activity Questionnaire.
*Significant p-values after correcting for multiple tests in bold.
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Table 5.6 cont.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

17 TAQimpulsive .064 .265 -.047 .162 - - -155 157 .173 .192 .036* .17/6 .181 .069 .347* .603* —
speech, N 73 72 73 73 73 73 73 57 73 73 73 67 73 73

18 TAQ total .037 .373* -.047 -.014 .113 .096 .122 .068 .032 .046 .253 .301* .359* .128 .675* .897* .768* —
scores, N 125 124 125 125 125 125 125 125 125 69 125 125 125 117 125 125 73

19 CHEXI 077 141 .148 .082 .252* .173 .077 .012 .159 .125 .017 .172 .199 -.011 .487* .372 .417* .518*

inhibition, N 124 123 124 124 124 124 124 124 124 69 124 124 124 116 124 124 73 124

20 CHEXIWM A17 063 222 115 .047 224 .108 -.169 -043 .035 .107 .134 .181 .150 .237* .211* .311* .111* .579*
N 123 122 123 123 123 123 123 123 123 68 123 123 123 115 123 123 72 123 123

Note. TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning Inventory. Dash (-) indicates variables that cannot
correlate.
*Significant p-values after correcting for multiple tests in bold.
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5.5 Discussion

This naturalistic observational study involving 126 autistic children with 1D revealed three
key findings. First, nearly 1500 observations of self-restraint were recorded across the visible
footage, revealing a high prevalence and varying intensity of self-restraint both between and
within the 24 topographies observed. Second, temporal investigations revealed that one third
of all occurrences of self-restraint were preceded and followed by other self-restraint, while
relatively few occurrences were preceded and followed by BoC. Finally, self-restraint
observation intensity scores did not correlate with SRQ intensity scores, and the number of
topographies observed and identified by informant-report did not correlate. No significant
associations were identified between observation intensity scores and demographic,
behavioural and cognitive variables. The theoretical and practical implications of these

findings are now discussed.

Most of the sample (89%) displayed at least one form of self-restraint during the visible
footage. On average, three different topographies were observed, while an average of nine
topographies were identified by informant-report within the same sample. Alongside the lack
of association between observed and informant-report intensity scores (discussed below),
these findings suggest that the two approaches capture different phenomena. The SRQ
examines a wide range of behaviours, indicated by the greater spread of scores, reflecting
behaviours observed by the caregiver over-time. In contrast, observations record each instance
of behaviour in fine-grained detail under specific conditions, accounting for the lower number
of topographies observed. The most prevalent self-restraint topographies observed were
‘interlocks fingers/hands’ (48% of participants), ‘lies/sits in a position restricting arm

movement’ (32%) and ‘folds arms’ (29%). Common topographies involved ‘using one’s own
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body’ to restrict movement and occurred at an elevated rate in comparison to existing
literature (section 2.4.4). Differences in topographical prevalence may be explained by sample
differences: the meta-analysis included a heterogeneous sample of individuals with autism
and/or 1D, where the overall prevalence estimate of self-restraint was 39% (section 2.4.3). The
present study, however, observed self-restraint in 89% of a more homogenous sample of
autistic children with ID. Thus, this finding may reflect an elevated prevalence of self-
restraint and its topographies in autistic children with co-occurring ID, over-and-above

individuals with autism or ID.

The intensity of observed self-restraint ranged from very low to very high between
topographies. Some behaviours occurred at very low intensities, for example ‘holds hands
together above head’ occurred for less than 1% of visible footage, with a mean intensity of
0.38%. Other topographies occurred at very high frequencies, for example the mean intensity
of ‘wears restraint device’ was 99.84%. This was perhaps unsurprising, given the propensity
for an individual to engage in mechanical restraint for prolonged periods of time (section
1.4.5.1). A crucial determinant of clinically concerning self-restraint is high or very high
intensity of behaviour, as the risk of associated deleterious consequences, such as reduced
physical and adaptive functioning, increases (section 1.4.2). Restraint fading, the systematic
reduction of the restrictive properties of a restraint device, may be a suitable intervention to

managing intense mechanical restraint.

Inspection of participant-level data revealed that some topographies occurred at varying
intensities. For example, ‘lies/sits in position restricting movement of arm(s)’ ranged from

very low (0.10%) to very high intensity (100%), while ‘wraps blanket, sheet, etc, around self’
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ranged from low (1.50%) to high intensity (97.60%). This finding reveals individual
differences between participants. It is not possible to infer the function of behaviour based on
these data alone, however within-topography intensity variation indicates that a person-
centred approach should be adopted when assessing self-restraint in individuals who self-
injure. This implication is supported by the experimental functional analysis literature, which
identifies idiosyncratic functions of SIB and self-restraint between individuals (e.g., Kerth et
al., 2009; Smith et al., 1992). It is important to note that very few children displayed
high/very high intensity of self-restraint. Furthermore, many common topographies occurred
at low intensities, for example although ‘interlocks fingers/hands’ was displayed by nearly
half the sample, the mean intensity score was low (1.68%). This suggests that these
behaviours, including prevalent topographies, are not behaviours of clinical concern.
Currently, it is unclear whether a low intensity behaviour can develop into a high intensity
behaviour over time, however operant learning models would support this possibility as
experience and reinforcement shapes behaviour (section 1.4.7.2). Future research should
therefore longitudinally assess the intensity of self-restraint to determine factors that
contribute towards increasing intensity, and ultimately inform preventative strategies where

these are indicated.

Tentative conclusions may be drawn regarding the temporal relations between BoC and self-
restraint. Self-injury occurred at a higher frequency before (12%) and after (10%) self-
restraint than aggression (2 and 3% respectively) and property destruction (3 and 2%
respectively). Unlike SIB confidence intervals, aggression and property destruction
confidence intervals crossed zero, suggesting SIB shared a relation with self-restraint that was

different to other BoC. This preliminary finding counters previous results regarding BoC
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(section 3.4.1.2) and may be explained by the unit of measurement. Observations of short
time periods may capture different behaviours than broader informant ratings. Furthermore,
the data in the present study suggest that it was very unlikely that self-injury (and other BoC)
occurred at a different frequency before or after self-restraint, however conclusions are
limited by the coding and analysis approach adopted (section 5.5.1). Negative reinforcement
predicts that high levels of SIB will occur before self-restraint, but not necessarily after.
Forman et al. (2002) observed significantly higher-than-chance SIB before and after self-
restraint, referring to a hypothesis proposed by Romanczyk et al. (1992) to explain this
finding. A ‘vicious cycle’ of behaviour is theorised to form, whereby self-restraint reduces
arousal, and SIB functions to access the behaviour that leads to self-restraint (and subsequent
reduced arousal). This behaviour is SIB itself (section 3.2). Further research using lag

sequential analytic techniques is needed to investigate this theory.

Temporal investigations also revealed that one in three observations of self-restraint was
preceded and followed by another observation of self-restraint. Evidence tentatively suggested
that self-restraint occurred before and after other occurrences of self-restraint at a higher rate
than BoC. This provides preliminary evidence that self-restraint is repetitive or compulsive in
nature. Robbins et al. (2012) defined compulsive behaviours as repetitive and stereotypic.
Previous informant-report literature has correlated self-restraint topography scores with
repetitive and compulsive behaviours in individuals with neurodevelopmental conditions
(section 3.4.1.2), and autistic individuals who self-restrain show significantly higher repetitive
(but not compulsive) behaviour than those without self-restraint (Laverty et al., 2020).
Therefore, this finding bolsters the adapted compulsive behaviour account proposed in section

3.5, implicating self-restraint itself as a compulsive behaviour over-and-above SIB. Further
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research is required to examine the role of perseveration in autistic individuals with ID who

do and do not self-restrain.

The prevalence of observed self-restraint (89%) was lower than informant-report self-restraint
(96%). Observation intensity and informant-report intensity scores did not correlate with one
another, warranting discussion. The meta-analysis in Chapter 2 indicated that differences in
measurement technique (i.e., observational or questionnaire methods) did not significantly
impact prevalence estimates, suggesting techniques capture a similar construct (i.e.,
topography; section 2.4.3.2). However, informant-report data may have been overrepresented
in the meta-analysis. Dang et al. (2020) proposed that behavioural and self-report measures
weakly correlate due to low reliability of behavioural methods. The present study
demonstrated excellent inter-rater reliability at multiple stages to reduce error (e.g., under- or
over-reporting behaviour). However, observation intensity scores yielded lower internal
consistency than SRQ intensity scores (even after outliers were removed), and inspection of
histograms revealed a lower presence of self-restraint identified by observation in comparison
to informant-report. This may suggest that the observation period may not have been
sufficient to detect a wide range and intensity of behaviours. Questionnaire measures cover a
larger time frame, increasing likelihood of scoring across multiple items. Taken together,
repeated observations at different times of day, or across multiple days is required to enhance

reliability.

The lack of agreement between intensity scores may also be explained by scores capturing

distinct constructs. Behavioural observations captured actual self-restraint intensity displayed

on the day of observation, in structured conditions; playing games ranging in difficulty
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(section 4.3.4.3) and unstructured free-play. The SRQ, however, captured caregivers’
perception of children’s behaviour displayed over the ‘lifetime’. As such, SRQ intensity is
better conceptualised as a caregivers’ ‘mental average’ of self-restraint displayed across
structured and unstructured settings (Dang et al., 2020). Informant-report measures rely on
recall of past behaviour, and the risk of inaccurate recall (or ‘recall bias’) is exacerbated when
implementing a long recall period (Althubaiti, 2016). On this basis, SRQ intensity may be
more representative of typical self-restraint intensity over time and settings, while observation
intensity reflects actual intensity under particular conditions. Furthermore, observation
intensity scores did not correlate with any putative correlates, including age, SIB severity or
impulsivity. However, while non-significant, SRQ intensity shared small-to-moderate effect
sizes with SIB severity and impulsivity, and a significant relation with measures of activity.
This replicated previous informant-report based findings (e.g., Richards et al., 2017) and
suggests that SRQ intensity taps into the components of self-restraint studied within the wider

literature.

There are clinical implications of these findings. Given its informant-report nature and links
with self-injury and impulsivity, SRQ intensity scores may be best utilised in a preventative
way at early emergence of SIB and self-restraint. SRQ total scores may be used as a quick and
efficient technique to assess and continually monitor self-restraint intensity in conjunction
with monitoring of self-injury. Elevated or increasing intensity over time may indicate a
maladaptive relation between SIB and self-restraint has formed. Taken further, it is reasonable
to suggest that the SRQ should be employed before self-injury emerges as a preventative
strategy for high-risk populations for intense SIB and/or self-restraint (i.e., autism and ID).

High levels of SRQ intensity in the absence of SIB may indicate potentially challenging
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behaviour requiring investigation. Future research employing the SRQ in samples who do not
self-injure, and assessing links with putative variables, is needed. Furthermore, to reduce
recall error, it may be advisable to shorten the recall period of the SRQ, for example
requesting that informants indicate behaviours shown ‘in the previous month’ or ‘since self-

injury emerged’ (Althubaiti, 2016).

In contrast, observation intensity scores may be best utilised after self-injury has emerged. For
example, in situations where SIB naturally occurs, a short observation of SIB and self-
restraint (e.g., 10 minutes) may be suitable. Examination of the presence and intensity of self-
restraint observed before or after self-injury would provide vital information around the role
of behaviour. For example, high intensity of self-restraint following self-injury may suggest
that self-restraint occurs as an attempt to escape from SIB, although this can only be
confirmed with experimental functional analysis. To further understanding, future research
directions include conducting a longitudinal intervention with an aim of reducing SIB (e.g.,

Functional Communication Training), while assessing the stability of self-restraint intensity.

5.5.1 Limitations

It is vital to acknowledge three main limitations of this study. First, the majority of
participants were recruited through accessing National Health Services (65%), indicating
possible sample bias towards individuals at higher risk of self-injury (section 4.3.2). However,
to test theories and observe self-restraint and SIB, it was essential to recruit participants for
whom such behaviours were present. Furthermore, varying intensity of self-restraint was
observed, from very low to very high, indicating a more balanced sample than previous

literature (e.g., when self-restraint occurred 96% time; Forman, 2003).
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Second, to prioritise participant safety, safeguards were in place to prevent severe self-injury
(and potentially by consequence, self-restraint). For example, pre-visit checks and risk
assessments of BoC were conducted with caregiver(s) prior to testing, and sessions were
terminated at the child, caregiver or researcher’s discretion once any severe or unusual BoC
began (section 4.3.5). Consequently, the prevalence of observed BoC may be under-
representative of typical behaviour or may reflect contingencies present at lower levels of

behaviour severity.

Finally, due to the coding approach, there was overlap in the number of BoC recorded, and
not every occasion of SIB, aggression or property destruction was coded (only those observed
30 seconds prior to and following self-restraint). Therefore, lag sequential or contingency
analysis, which would be able to provide the transitional probability of behaviours occurring
before and after self-restraint, was not appropriate for these data (i.e., such analyses require
frequency counts of BoC occurring the absence of self-restraint). Future research therefore
should allow for such analyses by both accounting for ‘over-coding’ of behaviours, and
coding for BoC throughout the entire video footage (i.e., not only in the 30 seconds prior to or

following self-restraint).

5.5.2 Conclusion

In summary, the prevalence of self-restraint, both identified by informant-report and
observation, was higher than previous studies, implicating autistic children with ID as a high-
risk population for self-restraint. VVarying intensities of self-restraint topographies indicated
individual differences drive intensity of behaviour, favouring an idiosyncratic approach to

understanding self-restraint and SIB. Many self-restraint behaviours were preceded and
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followed by more self-restraint, indicating a compulsive and/or repetitive nature of behaviour.
Further investigation is needed to unpack this novel finding. Finally, differences in informant-
report and behavioural measures of intensity implicate unique clinical utility of each measure

dependent on the emergence of SIB and/or self-restraint.
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CHAPTER SIX

SELF-RESTRAINT, SELF-INJURIOUS BEHAVIOUR AND
EXECUTIVE FUNCTIONS

6.1 Preface

Self-restraint is considered to emerge as a learned behaviour in response to self-injury. The
observational data in Chapter 5 suggested that self-injury shares a different temporal relation
with self-restraint than other behaviours of concern, however the cross-sectional data in
Chapters 3 and 5 indicate aggression and property destruction are related to self-restraint.
Hypotheses of impaired behavioural control suggest self-restraint emerges to compensate for
‘uncontrollable’ self-injury. Chapters 3 and 5 implicated compulsivity and impulsivity as
important correlates of self-restraint, however findings are limited by the bounds of
informant-rated methodology. Thus, using the developmentally-appropriate methods
described in Chapter 4, this Chapter profiles self-restraint in autistic children with intellectual
disability, and examines the relation between self-restraint and behaviours of concern.
Chapter 6 aims to extend current understanding by employing novel direct, play-based
measures of executive function. Finally, a stringent, multi-parameter definition of self-

restraint was applied to capture intense, preferred and clinically concerning behaviours.

213



Chapter 6: Self-restraint, self-injury and executive functions

6.2 Introduction

Self-restraint is prevalent in conditions where self-injurious behaviour (SIB) is common,
including within individuals with neurogenetic conditions (section 3.4.1), idiopathic autism
(Laverty et al., 2020; Richards et al., 2017), intellectual disability (ID; Oliver et al., 2003) and
co-occurring autism and ID (section 5.4.1). It is important to identify topographies of self-
restraint that occur at high intensity and are associated with distress and/or self-injury due to
physical health and adaptive functioning (section 1.4.2). Impaired behavioural control,
evidenced by deficits in impulsivity (and broader executive functions [EF]) and compulsivity,
is theorised to underpin self-restraint and SIB (King, 1993; Oliver & Richards, 2015).
However understanding of self-initiated body restriction has been limited by inconsistent
definitions of self-restraint and a reliance on indirect measures of EF. The overarching aim of
this Chapter, therefore, was to examine associations between self-restraint defined using
multiple parameters, SIB and direct (i.e., performance-based) and indirect (i.e., informant-

report) measures of EF.

6.2.1 Continuous and categorical approaches to self-restraint measurement
Self-restraint topography (section 1.4.5.1) and intensity (section 1.4.5.2) are measured by the
Self-Restraint Questionnaire (SRQ; Oliver et al., 2003). Previous research using the SRQ has
adopted a grouping approach whereby individuals who score above zero are categorised as
showing ‘self-restraint’. However, Oliver et al. (2003) argued that the presence of self-
restraining behaviours alone may not be concerning; rather the presence of additional
parameters of behaviour, such as seeking self-restraint most or all the time (i.e., high
intensity), indicates self-restraint of clinical concern. This is in line with transdiagnostic

neurodevelopmental research that favours continuous, severity-based measures as opposed to
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dichotomous categories (section 3.2; Astle et al., 2022). A factor analysis of SRQ items
(section 4.4.1) suggested that continuous total scores reflecting ‘SRQ intensity’ can be
measured reliably using total scores. This use of the SRQ has not yet been evaluated in
relation to correlates of self-restraint, and so thus far cannot be used to inform models of

mechanism that may underpin behaviour.

The Self-Restraint Questionnaire 2 (SRQ2; Forman, 2003) builds upon the SRQ to measure
an additional parameter: preference for self-restraint (section 1.4.5.3). The SRQ2 further
defines self-restraint as self-initiated and incompatible with self-injury (section 1.4.4).
Individuals who fulfil restrictive SRQ?2 criteria for ‘multi-parameter self-restraint’ may be at
highest risk of developing ‘vicious cycles’ of behaviour with self-injury (section 1.4.7.2), as
the presence of multiple parameters of self-restraint might indicate maladaptive behaviour that
constrains adaptive functioning and interferes with activities of daily living (Oliver et al.,
2003). The present study also used SRQ2 groupings to describe phenomena and test

theoretical accounts.

There is a lack of consensus around the demographic characteristics associated with self-
restraint. Identifying risk markers for severe self-restraint is vital for the prevention and
treatment of the negative consequences of intense, preferred and persistent self-restraint
(section 1.4.2). Studies defining self-restraint according to topography, for example using the
Self-Restraint Checklist (SRC; Powell et al., 1996), suggest younger age (rs=-.22; section
3.4.1.2), the presence of autism (rs=.26; section 3.4.1.2), lower self-help skills (i.e., ability;
relative risk statistic [RR]=1.54; Richards et al., 2017) and lower receptive language skills

(rs=-.24; section 5.4.3.2) are associated with self-restraint. Forman (2003) furthered
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understanding by using SRQ2 groupings (i.e., accounting for topography, intensity,
preference for behaviour, self-initiation of behaviour and incompatibility with SIB/stimulus
control). Findings revealed individuals in the ‘self-restraint’ group were significantly younger
and showed more severe SIB than those in the ‘no self-restraint group’ (Forman, 2003). No
group differences were identified for gender or adaptive functioning. To date, the SRQ2 has
been used with individuals with ID, of whom 30% had co-occurring autism (Forman, 2003).
Therefore, the first aim of this study was to describe the prevalence, topographies and
demographic correlates of self-restraint (measured using continuous severity scores and multi-

parameter categorical groupings) in autistic children with ID.

6.2.2 Self-restraint and behaviours of concern

The relation between SIB and self-restraint is complex. Cross-sectional research suggests that
the presence of self-injury increases the likelihood of self-restraint. For example, Richards et
al. (2017) found the presence of severe SIB significantly increased risk of self-restraint in
autistic children (RR=1.77) and adults (RR=2.17). The meta-analysis reported in Chapter 2
found a moderate positive correlation between SIB and self-restraint, r=.21 (section 2.4.5). A
negative reinforcement account, however, predicts that individuals who self-restrain should
show lower rates of self-injury, as the self-restraint functions to reduce (and is reinforced by a
reduction in) SIB (section 1.4.7.2). Experimental functional analyses have supported this
theory by reporting a decrease in self-injury when self-restraint is available (e.g., Forman et
al., 2002). However, a large-scale naturalistic observational study of autistic children with 1D
reported no differences between the presence of SIB before or after self-restraint (section
5.4.2). Therefore, the relation between self-restraint and SIB varies according to study design

and self-restraint measurement. Research is yet to examine the relation between self-restraint
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and SIB using stringent, multi-parameter definitions of self-restraint (i.e., SRQ and SRQ2

within the same sample).

Previous literature suggests that self-restraint is unrelated to other behaviours of concern
(BoC; Fisher & Iwata, 1996; section 3.2). Observations of autistic children with 1D support
this theory; Chapter 5 revealed aggression and property destruction were unlikely to occur
before or after self-restraint (section 5.4.2). However, examination of BoC in a large sample
of individuals with neurodevelopmental conditions revealed that self-restraint (measured by
number of topographies) correlated with aggression, rs=.31, property destruction, rs=.20, and
stereotypy®, rs=.33 (section 3.4.1.2). These contradictory findings may arise from differences
in measurement (i.e., behavioural coding versus informant-report questionnaires), warranting
further investigation using a multi-parameter definition of self-restraint. Therefore, the second
aim of this study was to examine the relation between self-restraint (measured using
continuous severity scores and multi-parameter categorical groupings), self-injury and other

BoC in a large sample of autistic children with ID.

6.2.3 Self-restraint and executive functions

Not all individuals who self-injure also self-restrain (13%; section 2.4.5). Individual
differences may be explained through differences in EF. The compulsivity (King, 1993) and
inhibitory control accounts (Oliver & Richards, 2015) propose that compulsivity (i.e.,
tendencies to perform repetitive actions) and impulsivity (i.e., difficulties withholding from

initiating an action; section 1.4.7.3), may indicate difficulties with behavioural control,

% For clarity, stereotypy is termed a ‘BoC’ throughout this Chapter, and is measured as such by the
Challenging Behaviour Questionnaire. It is acknowledged that stereotypic behaviours such as
‘rocking’ may not be considered as concerning as self-injurious, aggressive or destructive behaviours.
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leading to self-injury. Self-restraint is theorised to emerge as a compensatory tool to regain
behavioural control. Chapter 3 implicated compulsivity as a transdiagnostic risk marker for
self-restraint, and from these data an adapted compulsive account of behaviour was proposed,
implicating self-restraint itself as a compulsive behaviour that emerges to manage anxiety that
results from impulsive SIB (section 3.5). Within the heterogeneous sample of individuals with
autism and/or 1D, impulsivity and self-restraint correlated, however impulsivity was not
uniquely associated with self-restraint after adjusting for potential confounds (section 3.4).
Importantly, existing studies utilised a topography-based definition of self-restraint and a
multi-parameter measure of self-restraint has not yet been adopted to test the compulsive and
inhibitory control accounts. Furthermore, current understanding of the role of impulsivity and
compulsivity in SIB and self-restraint is limited by an exclusive use of indirect (i.e.,

informant-report questionnaire-based) methods to measure EF.

Indirect measures of EF are thought to measure caregivers’ perceptions of ‘typical’
performance, or ability to perform (Dang et al., 2020). Reflecting the wider developmental
literature, links between indirect and direct measures of EF within autistic individuals and/or
those with ID are unclear, further emphasising the need for developmentally-appropriate,
direct methods. Direct measures capture performance under controlled, standardised
conditions and are driven by the individual’s motivation, effort and willingness to perform
within the situation (Dang et al., 2020; Toplak et al., 2013). In a review drawing on the
attention-deficit/hyperactivity disorder (ADHD) literature, Toplak et al. (2013) found that
only 24% of the 286 correlations between direct and indirect measures of EF were statistically
significant, ranging from very small to moderate effects (median r=.19). Low agreement

suggests direct and indirect measures capture different aspects of EF, however it is unclear
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whether findings generalise to populations where SIB and self-restraint are present. Therefore,
this study examined the correlations between direct and indirect measures of EF within a

sample of autistic children with ID.

Altogether, to understand the role of executive control in self-injury and self-restraint, there is
a need to go beyond indirect measures and examine EF directly using suitable tasks.
Therefore, the third aim of this study was to examine the relation between self-restraint and
direct and indirect measures of EF, including impulsivity, working memory (including a

measure of perseveration, conceptualised to represent compulsivity) and cognitive flexibility.

Collectively, existing findings suggest deficits in impulse control may drive BoC, however no
research has yet attempted to unpick the complex relation between self-injury, self-restraint
intensity and broader components of EF. Richards et al. (2017) reported
impulsivity/overactivity predicted the presence of self-restraint in autistic children (RR=2.35),
while a cross-syndrome study found compulsivity predicted self-restraint in a large sample of
individuals with neurogenetic conditions (section 3.4.2). While these data bolster theoretical
accounts, it is unclear whether impulsivity and compulsivity operate in isolation in the
presentation of SIB and self-restraint, or whether accounts may be complementary.
Hypotheses of impaired inhibitory control and compulsivity propose that some individuals
have less control over behaviour, and thus self-restraint emerges to compensate for the
presence of ‘undesirable’ (and uncontrollable) behaviour. It is therefore expected that the
presence of SIB moderates the relation between impulsivity and/or compulsivity (i.e.,
perseveration) and self-restraint, such that impulsivity/compulsivity will be more strongly

associated with self-restraint in the context of SIB (Figure 6.1). No study has yet attempted to
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examine this relation using direct and indirect measures of EF, despite the potential for
implications to be far-reaching (e.g., beneficial use of EF training for BoC). It is important to
include individuals at high risk of SIB and self-restraint to better understand potential drivers
of behaviour. Therefore, the final aim of this study was to identify whether SIB severity
moderated the relation between direct and indirect measures of EF (including impulsivity and

compulsivity) and self-restraint intensity.

Figure 6. 1 Hypothesised relation between inhibitory control, self-restraint and self-injury

Self-injurious behaviour

(particularly when unconstrained to
environmental contingencies)

Strengthens likelihood of impulsivity
predicting self-restraint

Impaired behavioural

control .

Self-restraint

Difficulty inhibiting the initiation

of behaviour (impulsivity) Compensates for the lack of
and/or inhibitory control

\ 4

Difficulty terminating behaviour
once initiated (compulsivity)

Note. Blue arrow represents hypothesised predictive relation, orange arrow represents
hypothesised moderation.
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6.2.4 Summary and aims

In summary, this study had four aims: (1) describe the prevalence, topographies and
demographic correlates of self-restraint in autistic children with 1D, (2) examine the relation
between self-restraint and BoC, (3) examine the relation between self-restraint and direct and
indirect measures of impulsivity, compulsivity and broader EFs, and examine the relations
between direct and indirect measures of EF, and (4) identify whether SIB severity moderated
the relation between self-restraint and impulsivity and/or compulsivity. Comparisons between
SRQ intensity scores and SRQ2 multi-parameter groupings are examined within aims one,

two and three.
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6.3 Methods

6.3.1 Recruitment, participants and data collection

Participants included in this study were recruited using the procedure outlined in Chapter 4
(see section 4.3.2 for recruitment, section 4.3.5 for data collection). The full survey sample
(N=171) is described in Chapter 4 (section 4.3.3 displays demographic characteristics and
section 4.4.1 displays behavioural outcomes). Similarly, the final sample for the direct EF
tasks (N=126) is described in Chapter 5 (section 5.3.1 displays demographic characteristics,

section 5.4.1 displays behavioural characteristics).

Table 6.1 displays demographic characteristics of the SRQ subsample (N=165). Demographic

characteristics of the SRQ2 subsample are reported in Appendix 6.1.

6.3.2 Measures and coding
Measured used to assess self-restraint, SIB and EF are described in full in section 4.3.4,

alongside dependent variables extracted and calculation of EF composite scores.
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Table 6. 1 Demographic characteristics of SRQ sample

Developmental variables N n (%) Mean Range (SD)
(median)
Chronological age (years) 165 10.08 (10) 4.02 —15.49 (2.86)

Sex (female/male/non-binary) 165 38%126/1 (23/76/1)
Mobility (walk unaided/unable) 164 157/7 (96/4)

SCQ total (all participants) 165 27.18 (28) 15— 37 (5.05)
SCQ total verbal 100 (61) 27.49 (28) 15 - 37 (5.82)
SCQ total non-verbal 65 (39) 26.69 (27) 20 — 32 (3.56)

Autism description 163
Autism 80 (49)

Autism spectrum disorder 73 (45)
High functioning autism 4(2)
Autistic spectrum 3(2)
Asperger syndrome 2 (1)
Pervasive dev. disorder 1(1)

VABS-111 ABC score 142 42.24 (40) 20— 87 (14.41)

VABS-III receptive language age 142 19.53 (19) 0-67(9.99)

equivalent (months)

ID severity 163
Mild 11(7)

Moderate 50 (31)
Severe 69 (42)
Profound 7(4)
Unknown 25 (15)
Other 1(1)

BPVS raw score ° 69 70.51 (69) 2 —146 (39.48)

BPVS standardised score © 69 74.22 (69) 69— 118 (10.85)

BPVS age equivalent (months) ¢ 40 84.98 (75) 45— 162 (28.83)

Note. SCQ = Social Communication Questionnaire; VABS-III ABC score = Vineland
Adaptive Behavior Scale, Third Edition Adaptive Behaviour Composite; BPVS = British
Picture Vocabulary Scale.

an=1 self-described differently to gender assigned at birth. ® BPVS discontinued for n=46 and
not attempted for n=10 due to child engagement or for safety. ¢ Includes n=49 who scored
below average of a normed sample (70), indicated as ‘69°. ¢ Age equivalents incalculable for
n=29 as raw scores fell below normed sample scores.
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6.3.3 Data analysis

Analyses were conducted using SPSS (v.29). EF task missingness ranged from 12 to 72%
(section 4.4.2.1) and missingness was related to age, verbal ability, mobility, VABS-111 ABC
scores and SIB severity scores. To maximise the sample size and obtain better parameter
estimates, multiple imputation was performed (Woods et al., 2021). Data were considered
missing not at random. Predictor variables included demographics related to missingness, and
additional predictors theorised to be related to self-injury for which there were no missing
data (Gastric Distress Questionnaire® total score, Social Communication Questionnaire
[SCQ] score, The Activity Questionnaire [TAQ] impulsivity and overactivity scores). A total
of 20 imputed datasets were created (Appendix 6.2 displays SPSS syntax). Imputed variables
were direct composite scores (i.e., prohibition, working memory efficiency and perseveration,
conflict, and no-conflict scores) and BPVS standardised scores. Thus, analyses including
imputed variables represent the pooled (i.e., average) result from the 20 imputed datasets.
Henceforth, unless stated otherwise, all analyses involving the direct EF composite variables

used the imputed dataset.

Data normality of non-imputed variables (i.e., questionnaire and VABS-I111 data) was
inspected using Shapiro-Wilk and Kolmogorov-Smirnov statistics. Non-parametric tests were
employed where data were non-normal (p<.05). Where data were non-normal but the sample
size was relatively large (i.e., >100) parametric t-test and linear regression analyses were
considered appropriate (Lumley et al., 2002). Owing to SPSS capabilities, data normality of

imputed variables was inspected through skew and kurtosis. Z values, calculated by dividing

% The Gastric Distress Questionnaire (GDQ; Oliver & Wilkie, 2005) examines behavioural markers of
gastric distress displayed by individuals with 1D, and was administered as part of the larger battery of
Sleep-Impulsivity-Behaviour study questionnaires (section 4.3).
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pooled values by the standard error, all lay between +/-3.29, suggesting normality (Kim,

2013).

The first aim was to describe the prevalence, topographies and demographic correlates of self-
restraint. SRQ and SRQ?2 descriptive statistics were reported, and differences in SRQ intensity
scores between children who did and did not show current SIB were compared using t-tests.
The proportion of individuals reported to show each self-restraint topography was compared

across the SIB groups, and statistical associations examined using chi-square tests (?).

The prevalence of each self-restraint topography was compared across the four SRQ2 groups
(‘no self-restraint/no SIB’, ‘no self-restraint/yes SIB’, ‘yes self-restraint/no SIB’, and ‘yes
self-restraint/yes SIB”), and group differences examined using Fisher-Freeman-Halton exact
tests, an extension of Fisher’s exact test (Fisher, 1922) that allows for comparison across three

or more groups (i.e., contingency table larger than 2x2).

Associations between SRQ intensity scores and continuous demographic variables were
examined using Spearman’s rho (rs) and relations with dichotomous variables were examined
using point-biserial correlations. Differences between the self-restraint and no self-restraint
SRQ2 groups were examined using Mann-Whitney U and chi-square tests. Mann-Whitney U
effect sizes were obtained by dividing the square root of N by the Z score. Across correlations
and tests of group differences, the Benjamini-Hochberg method was used to control for

multiple comparisons (section 3.3.6).

The second aim was to examine the relation between self-restraint and self-injury, and other
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BoC. Relations between SRQ intensity scores and CBQ severity scores were examined using
Spearman’s rho. Differences in SIB severity scores between the ‘self-restraint’ and ‘no self-

restraint’ SRQ2 groups were examined using Mann-Whitney U tests.

The third aim was to examine the relation between self-restraint and direct/indirect measures
of EF. Relations between SRQ intensity scores and EF outcomes, intercorrelations between
direct and indirect measures of EF, and relations between EF outcomes and demographic
variables were examined used Spearman’s rho. Differences in EF outcomes between the two
SRQ2 groups (‘self-restraint’ and ‘no self-restraint”) were examined using Mann-Whitney U
and t-tests. Differences in EF outcomes between the four SRQ2 groups were examined using

Kruskal-Wallis analysis of variance (ANOVA) and one-way ANOVA:s.

Finally, to examine the moderating role of SIB severity in the relation between self-restraint
and EF, moderation analyses were performed using Hayes (2017) PROCESS Macro. Model 1
was computed using 5000 bootstrap samples to increase reliability and validity of results
(Fritz & MacKinnon, 2008). The independent and moderating variables were mean-centered,
to reduce multicollinearity. The level at which the moderating variable was significant (low,

average or high) was identified by slope analysis (Aiken et al., 1991).
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6.4 Results
6.4.1 Prevalence and profile of self-restraint

6.4.1.1 SRQ intensity and self-injury
Table 6.2 displays the behaviour characteristics of the study sample (Appendix 6.3 displays
information for the SRQ2 subsample). Table 6.3 reports descriptive statistics for the imputed

direct EF composite scores.
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Behavioural variables Possible N n (%o) Mean (median) Range (SD)
score range

Self-restraint - SRQ 165
Monthly self-restraint/no SR 158/7 (96/4)
Total SRQ intensity score 0-92 16.20 (14) 0-84(12.15)
Number of topographies 0-23 9.33(9) 0-23(5.49)
1 topography/2+ topographies 6/152 (4/96)

Behaviours of concern — CBQ
Monthly SIB/no current SIB 165 126/39 (76/24)
Total SIB severity score 0-14 6.28 (7) 0-14 (4.36)
Monthly AGG/no current AGG 165 124/41 (75/25)
Total AGG severity score 0-14 5.90 (6) 0-14 (4.17)
Monthly DoP/no current DoP 165 122/43 (74/26)
Total DoP severity score 0-14 5.80 (7) 0-14 (4.23)
Monthly STPY/no current STPY 156 131/25 (84/16)
Total STPY severity score 0-14 7.17 (8) 0-14(3.93)

Note. SRQ = Self-Restraint Questionnaire; SR = self-restraint; CBQ = Challenging Behaviour Questionnaire; SIB = self-
injurious behaviour; AGG = aggression; DoP = destruction of property; STPY = stereotypy.
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Table 6.2 cont.

Behavioural variables Possible N n (%) Mean (median) Range (SD)
score range

Activity — TAQ
Impulsivity subscale 0-24 164 20.44 (22) 0-24 (4.30)
Overactivity subscale 0-36 165 24.60 (27) 0 — 36 (8.68)
Impulsive speech subscale 0-12 98 6.12 (7) 0-12 (4.13)
Total score 0-72 164 48.60 (51) 9-72(13.46)

Executive functions — CHEXI
Inhibition factor 0-55 158 46.48 (48) 11 -55(7.13)
Working memory factor 0-65 157 54.22 (55) 13— 65 (8.30)

Note. TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning Inventory.
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Table 6. 3 Descriptive statistics for direct imputed composite scores (N=126)

Composite score N (%) Pooled mean (SE) Range
Inhibition
Prohibition score 0.75 (0.08) 0.00 - 2.00?
Failed both trials 66 (52)
Passed one trial 26 (21)
Passed both trials 34 (27)
Working memory
Efficiency score 0.73 (0.03) 0.01-1.00
Perseveration score 0.13 (0.02) 0.00-0.75
Cognitive flexibility
Conflict score 1.83 (0.40) 0.00 - 3.00
No-conflict score 1.73 (0.19) 0.00 - 3.00
BPVS standardised scores 75.68 (1.06) 69 — 118

Note. SE = Standard error; BPVS = British Picture Vocabulary Scale. Pooled means generated
from the average of 20 imputed datasets.

2Imputed prohibition composite scores ranged from zero to two to allow for analysis: zero =
failed both prohibition tasks, one = failed either wand or array task, two = passed both tasks.

A total of 165 caregivers completed the SRQ. Most participants (96%) were reported to self-
restrain. Of this subsample, 73% showed current SIB (Figure 6.2). Of the 165 survey
respondents, 126 children (76%) were reported to self-injure in the past month (‘SIB group’)
and 39 (24%) did not (‘no SIB group’). Children who showed monthly SIB had significantly
higher SRQ intensity scores, M=17.33, SD=12.37, than the no SIB group, M=12.56,
SD=10.77, t(163)=-2.163, p=.032. The effect size, Cohen’s d=.411, was small-to-medium
(Cohen, 1988). Therefore, children who self-injured were reported to show greater self-

restraint intensity in comparison to those who did not self-injure.
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Figure 6. 2 Self-restraint and self-injury prevalence according to SRQ

Completed SRQ
N=165|
I
I I
No self-restraint Self-restraint
n="7(4%)| n= 158 (96%)|
I
I I I |
No SIB Yes SIB No SIB Yes SIB
No SR No SR Yes SR Yes SR
n=1(1%)| n=6(3%)| n =38 (23%)| n =120 (73%)|

Note. SRQ = Self-Restraint Questionnaire; SR = self-restraint; SIB = self-injurious behaviour.

Figure 6.3 depicts the proportion of children showing each self-restraint topography within
the SIB (N=126) and no SIB (N=39) groups. All 23 topographies were observed in both
groups. Children who showed SIB displayed a higher prevalence of most self-restraint
topographies compared to the no SIB group, except for ‘pushes hands in trousers’, which was
displayed by 64% of both groups. The most prevalent behaviour across both groups was
‘wraps blanket around self” (72% SIB group, 69% no SIB group). The least prevalent
behaviour was ‘wraps material around arm(s)’ (10% and 3% respectively). Amongst children
without SIB, the prevalence of some self-restraint topographies was relatively high (e.g.,
wrapping material around self, 69%, pushing hands in trousers, 64%, and asking for arms or
hands to be held, both 54%). A series of chi-square tests of independence revealed no
significant associations between the SIB and no SIB groups on the presence of self-restraint

topographies after correcting for multiple comparisons (Appendix 6.4).
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Figure 6. 3 Prevalence of self-restraint topographies in children who did and did not show self-injury
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6.4.1.2 SRQ2 groups and self-injury
A subsample of participants completed the SRQ2 (n=69, 42% of SRQ sample). Figure 6.4
displays the number of children reported by the SRQ2 to self-restrain and/or self-injure. Of
this subsample, the prevalence of self-restraint when measured by the SRQ was 90%. When

measured by the more stringent SRQ?2 criteria, self-restraint prevalence lowered to 57%.

Of the children in the ‘self-restraint’ SRQ2 group, 56% (n=22) were reported to show
monthly SIB while 44% (n=17) did not self-injure. Of this latter group, six children had
reportedly showed SIB within the lifetime, while 11 had ‘never’ shown any SIB. Therefore,
the SRQ?2 identified a small sub-sample of participants who self-restrained according to

multiple parameters in the absence of self-injury.

The prevalence of each self-restraint topography according to the four SRQ2 groups is
displayed in Figure 6.5. According to this more stringent, multi-parameter definition of self-
restraint, children who showed both self-restraint and SIB displayed the highest prevalence of
18 self-restraint topographies. Children who did not self-restrain nor self-injure demonstrated
the highest prevalence of the remaining four behaviours: ‘pushes hands in trousers’, ‘asks for
arms to be held’ (both 80%), ‘pushes hands in pockets’ and ‘asks for hands to be held’ (both
60%). A series of Fisher-Freeman-Halton exact tests revealed no statistically significant group
associations on the presence of self-restraint topographies after correcting for multiple

comparisons (Appendix 6.5).
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Figure 6. 4 Prevalence of self-restraint according to the SRQ2
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Figure 6. 5 Percentage of children reported to show each self-restraint topography when grouped by SRQ2
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6.4.1.3 Demographic correlates of self-restraint
Correlations between SRQ intensity scores and demographic characteristics are shown in
Table 6.4. There were no significant correlations after controlling for multiple comparisons,
however the small effects between self-restraint intensity and younger age, lower verbal

ability, lower receptive language and greater autism characteristics are notable.

Table 6. 4 Spearman’s rho correlations between SRQ intensity scores and demographic
characteristics

1 SRQ intensity N p

1 SRQ intensity —

2 Exactage -.122 165 118
3 Verbal ability -111 165 157
4  Gender -.029 165 .709
5 VABS-III ABC .043 142 .612
6 VABS-IIIRL AE -.128 142 128
7 BPVSSS? .099 125 .296
8 SCQ total 113 165 .148

Note. SRQ = Self-Restraint Questionnaire; VABS-111 ABC = Vineland Adaptive Behavior
Scales, Third Edition Adaptive Behaviour Composite scores; VABS-11I RL AE =
receptive language age equivalent; BPVS SS = British Picture Vocabulary Scale,
standardised score; SCQ = Social Communication Questionnaire (Autism Traits).

& Pooled imputed BPVS scores.

‘Self-restraint’ and ‘no self-restraint” SRQ2 groups were compared using Mann-Whitney U
and chi-square tests (Table 6.5). Results revealed no statistically significant group differences

across all demographic variables tested after controlling for multiple comparisons.
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Table 6. 5 SRQ2 group comparisons of demographic characteristics

Independent samples t-tests

Variable Group N Median U z p r

Exactage Self-restraint 39 9.70 570.0 -.182 .856 -0.022
No self-restraint 30  9.76

VABS-IIl  Self-restraint 39 41.0 4785 -859 .359 -0.105
ABC No self-restraint 28 39.0

VABS-IIl  Self-restraint 39 19.0 5445 -019 .985 -0.321
RL AE No self-restraint 28 19.5

BPVS SS  Self-restraint 18 69.0 1335 -782 434 -0.132
No self-restraint 17 69.0

SCQ total  Self-restraint 39 27.0 556.0 -.352 .725 -0.042
No self-restraint 30 25.5

Chi-square associations

N non-verbal N verbal 2 statistic p
Verbal Self-restraint 14 25 2.098 .148
ability No self-restraint 16 14
N male Nfemale y?statistic p
Gender Self-restraint 32 7 1.383 240
No self-restraint 21 9

Note. VABS-III ABC = Vineland Adaptive Behavior Scale, Third Edition Adaptive
Behaviour Composite scores; VABS-111 RL AE = receptive language age
equivalent; BPVS SS = British Picture Vocabulary Scale standardised scores; SCQ
= Social Communication Questionnaire.

237



Chapter 6: Self-restraint, self-injury and executive functions

6.4.2 Behavioural correlates of self-restraint
Correlations between self-restraint intensity scores and BoC are shown in Table 6. SRQ
intensity scores significantly correlated with SIB, aggression, property destruction and

stereotypy severity scores, with small-to-medium effects®”.

Table 6. 6 Spearman’s rho correlations between SRQ intensity scores and CBQ severity
scores

1 2 3 4
1 SRQ intensity scores —
N
2 SIB severity .201* —
N 165
3 Aggression severity .186* 582 —
N 165 171
4 Property destruction severity = .246* 461*  584*
N 165 171 171
5 Stereotypy severity 179* .298*  .233* .305*
N 156 162 162 162

Note. SRQ = Self-Restraint Questionnaire. SIB = self-injurious behaviour.
*Significant p-values after correcting for multiple comparisons in bold.

Mann-Whitney U tests revealed children in the ‘self-restraint’ SRQ2 group displayed
significantly lower SIB severity and stereotypy severity scores than the ‘no self-restraint’
group (Table 6.7). Aggression and property destruction severity scores did not significantly

differ between groups.

37 Section 2.3.5 for correlation effect size interpretation.
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Table 6. 7 Mann-Whitney U results comparing SRQ2 groups across behaviours of concern

Behaviour Group N  Median U z p r

SIB Self-restraint 39 5.0 3975 -2.318 .020* -.279
No self-restraint 30 8.0

Aggression Self-restraint 39 5.0 516.0 -0.852 394 -.103
No self-restraint 30 6.0

Property  Self-restraint 39 6.0 567.0 -0.221 825 -.027

destruction No self-restraint 30 6.0

Stereotypy Self-restraint 36 7.5 346.0 -2.342 .019* -.290

No self-restraint 29 9.0

Note. *Significant p-values after correcting for multiple comparisons in bold.

6.4.3 Testing hypotheses of impaired behavioural control

6.4.3.1 Correlations between self-restraint and executive functions
Correlations between SRQ intensity scores and EF are shown in Table 6.8. Indirect measures
of inhibitory control significantly correlated with each other and with indirect working
memory scores. Regarding the relations between direct measures, both working memory
measures negatively correlated (i.e., higher efficiency correlated with lower perseveration,
both indicative of good performance). The direct inhibitory control task positively correlated
with working memory efficiency, and negatively correlated with working memory
perseveration (i.e., higher inhibitory control related to better working memory performance on
the direct task). Working memory tasks significantly correlated with no-conflict scores (“pre-
switch’ conditions). Conflict scores did not significantly correlate with other direct measures

of EF, however the moderate to large effect are notable.
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Regarding the relations between indirect and direct measures of EF, neither indirect measure
of inhibitory control correlated with the direct measure, and the indirect measure of working
memory did not correlate with either direct measure. Therefore, indirect (i.e., questionnaire)
and direct (i.e., performance-based) measures of EF appeared to be separable, arguably

capturing distinct constructs.

Finally, SRQ intensity scores did not significantly correlate with any indirect nor direct
measures of EF. However, the small-to-moderate correlation between self-restraint and TAQ
impulsivity was notable. SRQ intensity scores also correlated with TAQ overactivity,
impulsive speech and total activity scores, and TAQ subscales strongly inter-correlated (e.g.,
TAQ overactivity and total scores approached singularity), suggesting measurement of a
similar construct. Therefore, greater self-restraint intensity was related to indirect measures of

impulsivity.
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Table 6. 8 Spearman’s rho correlations between SRQ intensity scores and executive function outcomes

Executive function 1 2 3 4 5 6 7
1. SRQ intensity —
Inhibitory control

Indirect 2. TAQ impulsivity? 171 —
N 125
3. TAQ overactivity 2 A4T7* 546* —
N 125 126
4. TAQ impulsive speech 2 .265* 347* .603* —
N 72 73 73
5. TAQ overall? .381* .675* .897* .7168* —
N 125 126 126 73
Indirect 6. CHEXI inhibition?® 151 488* 376* A17* 521* —
N 124 125 125 73 125
Direct 7. Prohibition score® 014 -.136 -.069 .268 .069 147 —
N 125 126 126 73 126 125
Working memory
Indirect 8. CHEXI WM factor? .083 331* 227* 311* .298* .582* 135
N 123 124 124 72 124 124 124

Note. SRQ = Self-Restraint Questionnaire; TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning
Inventory; WM = working memory.

3 Higher scores indicate poorer EF performance. ® Higher scores indicate better EF performance.

*Significant p-values after correcting for multiple comparisons in bold.
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Table 6.8 cont.

Executive function 1 2 3 4 5 6 7 8 9 10 11
Direct 9. WM efficiency ° 023 -.225* -174 066  -.027 .070 410* -.035 —
N 125 126 126 73 126 125 126 124

Direct 10. WM perseveration® -.067  .123 .062 -084 -069 -165 -408* -046 -763* —
N 125 126 126 73 126 125 126 124 126

Cognitive flexibility

Direct 11. Conflict score® 077 -.085 -.047 231 .056 .031 .203 -.009 .299 -.307 —
N 125 126 126 73 126 125 126 124 126 126

Direct 12. No-conflict score® 030 -125  -.098 312 051 .084 .339* -019  .396* -341* .389
N 125 126 126 73 126 125 126 124 126 126 126

Note. SRQ = Self-Restraint Questionnaire; TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning Inventory;
WM = working memory.

aHigher scores indicate poorer EF performance. ® Higher scores indicate better EF performance.

*Significant p-values after correcting for multiple comparisons in bold.
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6.4.3.2 Correlations between demographics and executive functions
Correlations between demographic characteristics and EF outcomes are displayed in Table
6.9. Age, verbal ability, adaptive functioning, autism characteristics and SIB severity
correlated with EF. Receptive language, measured by imputed BPVS scores, did not

significantly correlate with EF outcomes.

Higher age significantly correlated with higher prohibition composite scores, higher working
memory efficiency and lower working memory perseveration composite scores. This
suggested older age was related to better EF outcomes across direct measures of inhibition
and working memory. However, higher age significantly correlated with higher CHEXI
working memory scores, suggesting older age was related to poorer working memory as

measured by this questionnaire.

Verbal ability was related to higher prohibition scores and working memory efficiency scores,
as well as lower perseveration scores. This suggested children with greater verbal ability
performed better across direct measures of EF. However, verbal ability was correlated with
higher CHEXI working memory scores, suggesting children who were verbal showed poorer

EF across this indirect measure.

Higher VABS-I11 ABC scores, indicating higher adaptive functioning, significantly correlated
with higher prohibition scores, higher working memory efficiency and lower perseveration
scores. This suggested better adaptive functioning was related to better EF performance across

direct and indirect measures.
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Higher SCQ scores were significantly related to higher TAQ impulsivity scores. This
suggested that greater autism characteristics were related to poorer inhibition scores as

measured by a questionnaire.

Higher SIB severity scores were significantly related to higher TAQ impulsivity scores, lower
working memory efficiency and higher perseveration scores. This suggested that greater SIB
severity was related to poorer performance across indirect measures of inhibition and direct

measures of working memory.
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Table 6. 9 Spearman’s rho correlations between demographic variables and EF outcomes

N 1 2 3 4 5 6
Demographic variables
1. Age —
2. Verbal 126 .358* -
3. VABS-III ABC? 126 412* .666* -
4. BPVSSS? 126 -.206 -.063 -.102 -
5. SCQP 126 107 .044 -.136 -.163 —
6. SIB severity ° 126 .008 -.230* -.296* .019 .186 -
EF outcomes
7. TAQ impulsivity © 126 -.036 -.064 -.207 -.016 .289* .368*
8. CHEXI inhibition © 125 .150 244* .150 -.054 .084 027
9. Prohibition composite ¢ 126 A8T* .396* AT74* -.016 .063 -.086
10. CHEXI WM ¢ 124 223* 031 -.059 .025 123 126
11. WM efficiency composite ¢ 126 .282* .5b4* 553* -.071 .094 -.282*
12. WM perseveration composite © 126 -.230* -.567* -.544* 107 -.109 .262*
13. Conflict score ¢ 126 .073 277 .265 134 -.003 -.142

Note. VABS-III ABC = Vineland Adaptive Behavior Scales, Third Edition Adaptive Behaviour Composite scores; BPVS SS =
British Picture Vocabulary Scales Standardised Scores; WM = working memory; correlations between EF outcomes are
displayed in Table 6.8.

aHigher scores indicate lower severity. ® Higher scores indicate higher severity or characteristics. ¢ Higher scores indicate poorer
EF performance. ¢ Higher scores indicate better EF performance.

*Significant p-values after correcting for multiple comparisons in bold.
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6.4.3.3 Multi-parameter self-restraint and executive functions

6.4.3.3.1 Two groups: Self-restraint and no self-restraint

Mann-Whitney U tests compared ‘self-restraint’ and ‘no self-restraint’ SRQ2 groups on

indirect measures of EF (Table 6.10). No significant differences between groups were

identified after controlling for multiple comparisons, and effect sizes were small.

Table 6. 10 Mann-Whitney U results comparing indirect EF performance across two SRQ2

groups

EF SRQ2 group N  Median U z p r
TAQ Self-restraint 39 2200 5700 -.184 854  -.022
impulsivity No self-restraint 30  21.50

CHEXI Self-restraint 38 48.00 5465 -.201 J71  -.035
inhibition No self-restraint 30  46.00

CHEXI working  Self-restraint 38 56.00 5345 -439 660  -.053
memory No self-restraint 30  53.00

Note. SRQ2 = Self-Restraint Questionnaire 2; TAQ = The Activity Questionnaire;
CHEXI = Childhood Executive Functioning Inventory.

Independent samples t-tests revealed no significant differences between groups on any direct

measure of EF after controlling for multiple comparisons (Table 6.11).
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Table 6. 11 Independent samples t-tests comparing SRQ2 two-groups on mean executive function composite scores

Executive SRQ?2 group N Mean SE mean df t p Hedges’ g

function

Prohibition score Self-restraint 37 0.87 .16 62 -1.170 241 -31
No self-restraint 27 0.60 .16

WM efficiency Self-restraint 37 0.72 .05 62 -0.235 814 -.06
No self-restraint 27 0.70 .06

WM perseveration  Self-restraint 37 0.13 .04 62 0.313 .755 .09
No self-restraint 27 0.15 .04

Conflict score Self-restraint 37 1.84 A4 62 0.224 .823 .07
No self-restraint 27 1.92 .50

Note. SRQ2 = Self-Restraint Questionnaire 2; WM = working memory.
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6.4.3.3.2 Four groups: Self-restraint with and without self-injury
The SRQ2 produced four groups (see Figure 6.4): self-restraint and self-injury (‘yes self-
restraint/yes SIB’), self-restraint without self-injury (“yes self-restraint/no SIB”), self-injury
without self-restraint (‘no self-restraint/yes SIB’), and no self-restraint nor self-injury (‘no
self-restraint/no SIB’). The ‘no self-restraint/no SIB’ group was excluded from analyses due

the small group size (n=5).

Kruskal-Wallis one-way ANOVAs revealed no significant group differences on indirect (i.e.,
non-normally distributed) EF variables (Table 6.12). One-way between subjects ANOVAs
revealed no significant group differences on direct (i.e., imputed and normally-distributed) EF

outcomes.
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Table 6. 12 Kruskal-Wallis and one-way ANOVAs comparing EF outcomes across four
SRQ2 groups

EF outcome SRQ2 N  Mean rank Test statistic p

group Kruskal-Wallis H/

F(d)

Indirect measures
TAQ -SR/+SIB 25 32.50 1.205 547
impulsivity +SR/-SIB 17 28.82

+SR/+SIB 22 35.34
CHEXI -SR/+SIB 25 33.70 0.947 .623
inhibition +SR/-SIB 17 33.41

+SR/+SIB 22 28.83

CHEXI WM -SR/+SIB 25 33.52 0.822 .663
+SR/-SIB 17 33.41
+SR/+SIB 22 29.05

Direct measures

Prohibition -SR/+SIB 22 0.63 0.835 (2) 467
composite +SR/-SIB 17 0.99

+SR/+SIB 20 0.77
WM efficiency  -SR/+SIB 22 0.67 0.831 (2) 468
composite +SR/-SIB 17 0.78

+SR/+SIB 20 0.67
WM -SR/+SIB 22 0.17 1.959 (2) 178
perseveration +SR/-SIB 17 0.07
composite +SR/+SIB 20 0.18
Conflict -SR/+SIB 22 1.87 1.570 (2) .397
composite +SR/-SIB 17 2.01

+SR/+SIB 20 1.69

Note. SRQ2 = Self-Restraint Questionnaire 2; TAQ = The Activity Questionnaire;
CHEXI = Childhood Executive Functioning Inventory; SR = self-restraint, SIB = self-
injurious behaviour; WM = working memory.
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6.4.3.4 Does SIB severity moderate the relation between EF and self-restraint?
The potentially moderating role of SIB severity on the relation between EF and self-restraint
was examined. Model 1 examined whether individual differences in self-injury moderated the
relation between indirect measures of EF and self-restraint intensity scores. Model 2
examined whether individual differences in self-injury moderated the association between
direct measures of EF and self-restraint intensity scores. Exact age, verbal ability and VABS-
111 ABC scores were entered into analyses as covariates as higher age, verbal ability, and

greater ID severity correlated with poorer EF outcomes (section 6.4.3.2).

6.4.3.4.1 Model 1: Indirect measures of EF
Three moderator analyses were performed using PROCESS. The predictor variables in turn
were TAQ impulsivity (Model 1a, N=142), CHEXI inhibition (Model 1b, N=135) and CHEXI
working memory (Model 1c, N=134). The outcome variable was SRQ intensity scores. The

moderator variable was SIB severity score.

Results revealed non-significant interactions for TAQ impulsivity (Table 6.13). The
interaction between CHEXI inhibition and SIB severity was significant, indicating that the
relation between indirect inhibition scores and self-restraint intensity was moderated by SIB
severity. Figure 6.6 displays the simple slopes of low SIB severity (i.e., 16" percentile),
b=.050, SE=.185, t=.268, p=.789, average SIB severity (50" percentile), b=.305, SE=.148,
t=2.066, p=.041, and high SIB severity (84" percentile), b=.560, SE=.211, t=2.653, p=.009.
Therefore, poor inhibition questionnaire scores predicted higher self-restraint intensity at both

average and high levels of SIB severity.
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The interaction between CHEXI working memory and SIB severity scores was also
significant, indicating that the relation between indirect working memory scores and self-
restraint intensity was moderated by SIB severity. Figure 6.7 displays the simple slopes of
low SIB severity, b=-.109, SE=.172, t=-0.633, p=.528, average SIB severity, b=.196,
SE=.125, t=1.570, p=.119, and high SIB severity, b=.500, SE=.174, t=2.879, p=.005.
Therefore, poor working memory questionnaire scores predicted self-restraint intensity at high

SIB severity.
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Model 1a: Model 1b: Model 1c:
TAQ impulsivity CHEXI inhibition factor CHEXI working memory factor
B (SE) p B (SE) p B (SE) p

Covariates

Exact age -0.270  (0.422) 524 -0.353 (0.415) 397 -0.363 (0.420) .389

Verbal ability -2.370  (2.619)  .367 -2.381 (2.635) .368 -1.067 (2.582) 681

VABS-111 ABC 0.014  (0.090) .877 -0.010 (0.089) 909 0.001 (0.089) .987
Variables

EF variable 0.383  (0.257)  .138 0.305 (0.148) 041 0.196 (0.125) 119

SIB severity 0.348  (0.248)  .163 0.356 (0.248) 154 0.334 (0.248) .180

EF x SIB 0.022  (0.059) .716 0.059 (0.031) .057* 0.070 (0.027) .012*

Note. B = unstandardised beta; SE = standard error; VABS-II1 ABC = Vineland Adaptive Behavior Scales, Third Edition Adaptive
Behaviour Composite; EF = executive function; SIB = self-injurious behaviour.
*Interactions p<.10 probed by the model in bold.
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Figure 6. 6 Interaction of SIB severity on CHEXI inhibition scores and self-restraint intensity
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Figure 6. 7 Interaction of SIB severity on CHEXI working memory scores and self-restraint intensity
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6.4.3.4.2 Model 2: Direct measures of EF
A further four moderator analyses were performed using PROCESS. The predictor variables
in turn were prohibition composite scores (Model 2a, N=95), working memory efficiency
composite scores (Model 2b, N=95), working memory perseveration composite scores
(dichotomous scores, section 4.4.2.1; Model 2c, N=95) and conflict composite scores (Model
2d, N=58). The original (i.e., non-imputed) scores® were entered into the model (section
4.4.2.1). The predictor, moderator and control variables were identical to those entered into
Model 1 (section 6.4.3.4.1). Results revealed non-significant interactions between direct
measures of EF and SIB scores when controlling for covariates across all models (Table
6.14). Therefore, SIB severity did not moderate the relation between direct EF outcomes and

self-restraint intensity scores.

% Owing to SPSS (version 29) capabilities, it was not possible to run the PROCESS macro on the
imputed dataset.
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Table 6. 14 Moderating role of SIB severity on direct measures of EF predicting self-restraint

Model 2a: Model 2b: Model 2c: Model 2d:
Prohibition scores WM efficiency scores WM perseveration Conflict scores
scores
B (SE) p B (SE) p B (SE) p B (SE) p
Covariates
Exact age -0.139 (0.599) .817 -0.204 (0.502) .685 -0.341  (0.491) .489 -0.635  (0.536) 242
Verbal ability ~ -0.200 (3.320) .952 0.098 (3.308) .977 -0.819  (3.254) .802 4.390 (3.967) 274
VABS-1Il ABC -0.043 (0.115) .708 -0.084 (0.104) .419 -0.096  (0.103) .354 -0.185  (0.109) .094
Variables
EF variable 0.197 (3.922) .960 2.636 (5.449) .630 -2.870  (3.105) .358 2.089 (1.660) 214
SIB severity 0.594 (0.313) .061 0.421 (0.290) .151 0.480  (0.284) .094 0.142 (0.310) .650
EF x SIB -1.037 (0.699) .142 -0.960 (0.996) .338 -0.550 (0.615) .374 -0.248  (0.301) 414

Note. B = unstandardised beta; SE = standard error; VABS-II1 ABC = Vineland Adaptive Behavior Scales, Third Edition Adaptive Behaviour
Composite scores; SIB = self-injurious behaviour.
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6.5 Discussion

This study involving 126 autistic children with ID revealed several key findings. First,
individuals who self-injured displayed greater self-restraint intensity compared to those who
did not self-injure, and over half of participants examined (57%) met criteria for multi-
parameter self-restraint (i.e., topography, intensity and preference for behaviour). Second,
self-restraint and SIB (and other BoC) were significantly associated, however the direction of
association varied depending on whether continuous intensity scores or categorical multi-
parameter assessments of self-restraint were used. Third, although indirect measures of EF
converged with each other and direct performance-based measures of EF showed moderate
correlations with each other, direct and indirect measures of EF did not correlate. Self-
restraint correlated more closely with indirect EF than direct measures of EF. Finally, SIB
severity moderated the relation between indirect measures of EF (inhibition and working
memory) and self-restraint intensity. The theoretical and practical implications of these

findings are discussed.

6.5.1 Prevalence, topographies and demographic correlates of self-restraint

The prevalence of self-restraint according to the SRQ was 96%, considerably higher than
existing estimates using the SRC (i.e., scoring above zero), including estimates from
individuals with neurodevelopmental conditions (68%; section 3.4.1.1), individuals with ID
(65%; Forman, 2003), autistic children (41%; Richards et al., 2017) and autistic children and
adults (29%; Laverty et al., 2020). This elevated prevalence may be attributed to the greater
number of items on the SRQ (23) in comparison to the SRC (eight), making it more likely for
an individual to be categorised as showing ‘self-restraint’. In the present study, according to

SRQ most children who showed self-restraint had displayed self-injury in the previous month
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(73%), replicating previous findings involving autistic children (64%; Richards et al., 2017)
and individuals with ID (77%; Hyman et al., 2002). Children who self-injured were reported
to show significantly higher SRQ intensity scores than those who did not self-injure. The high
self-restraint prevalence within this sample suggests that individuals with autism and ID are
uniquely likely to display self-restraint and SIB in comparison to individuals with idiopathic

autism or ID.

Within a subsample of participants, the prevalence of self-restraint as measured by the SRQ2
(‘multi-parameter self-restraint’) was lower, 57%, than SRQ-rated prevalence, 90%. This
replicated Forman (2003)’s findings, who reported a lower prevalence of multi-parameter
self-restraint (35%) in comparison to SRQ prevalence (65%) in individuals with ID. This
finding was expected, as participants were required to meet a more restrictive definition of
behaviour. Therefore, not all individuals who display self-restraint behaviours meet threshold

for potentially ‘concerning’ behaviour.

Individuals classified as showing multi-parameter self-restraint and SIB according the SRQ2
(32% of the SRQ2 sample) displayed a greater prevalence of 18 self-restraint topographies
than children who only showed self-restraint, SIB or neither behaviour. Prevalent
topographies included 'wraps blanket or other material around self' (displayed by 82% of
individuals who self-injured and self-restrained) and ‘carries object without using, playing or
manipulating it' (73%). The high prevalence of a variety of behaviours further supports
previous suggestions that there is not one definite ‘profile’ of self-restraint (e.g., section 5.5).
Nearly 100 topographies have been reported in the literature (Forman, 2003), and a

naturalistic observation of self-restraint revealed variance in behavioural intensity both
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between and within topographies (section 5.4.1). Thus, while identification of prevalent
topographies is vital for improving recognition of self-restraint, a person-centred approach to

understanding and managing behaviour is essential.

Individuals who did not self-restrain nor self-injure according to the SRQ2 displayed the
highest prevalence of the remaining four topographies examined: ‘pushes hands in trousers’,
‘asks for arms to be held’ (both displayed by 80% of individuals in this group), ‘pushes hands
in pockets’ and ‘asks for hands to be held’ (both 60%). This may suggest that autistic children
with ID naturally display some self-restraining behaviours that appear unrelated to functional
contingencies with SIB. For example, gesturing for imposed restraint may be reinforced by
contingent caregiver attention, and pushing hands into clothing may be reinforced by sensory
stimulation (Peterson & Peterson, 1968). An exploratory factor analysis of the SRQ further
supports this suggestion, as items ‘pushes hands into pockets/trousers’ were not assigned to a
factor, suggesting these behaviours did not strongly contribute towards measuring the
underlying construct of ‘self-restraint’ (section 4.4.1). Therefore, while the function of
behaviour cannot be confirmed using the cross-sectional methods, it is recognised that not all

forms of self-restraint occur to manage SIB.

This was the first study to examine multi-parameter self-restraint in individuals who do and
do not self-injure. Within the multi-parameter self-restraint subgroup, 44% of children (n=17)
did not show ‘current’ SIB (i.e., self-injury in the previous month). This finding replicates
existing findings of self-restraint occurring in the absence of SIB in autistic (35%; Richards et
al., 2017) and ID populations (18%; Fovel et al., 1989) using a more fine-grained

measurement approach and a more stringent definition of self-restraint than previous
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literature. It is important to acknowledge that the multi-parameter assessment of self-restraint
was only possible for a subsample of participants, meaning not all analyses can be replicated
using the stringent SRQ?2 criteria. Of the children grouped as showing multi-parameter self-
restraint in the absence of SIB, six had ‘previously’ self-injured in the lifetime. Identification
of this subgroup of individuals may lend support to an operant model of avoidance-motivated
behaviour, whereby self-restraint functions so effectively that self-injury does not occur
(section 1.4.7.2). However, this suggestion can only be confirmed using a longitudinal study
design examining the stability of self-restraint and SIB over-time. Additionally, this theory
cannot account for the 11 participants who showed multi-parameter self-restraint but had
‘never’ shown any form of self-injury in the lifetime. This suggests that for some autistic
children with 1D, self-restraint behaviours may become self-initiated, intense and preferred for
reasons unrelated to SIB. Inspection of prevalent self-restraint topographies provides insight
into the potential functions of such behaviours: children who showed self-restraint in the
absence of SIB displayed a high prevalence of behaviours including ‘wraps blanket or other
material around body’ (71%) and ‘pushes hands in trousers’ (68%). These behaviours may be
sensory seeking, such as accessing warmth and comfort (Peterson & Peterson, 1968),

supporting a theory of functional independence of SIB and self-restraint (section 1.4.7.2).

When measured according to intensity, self-restraint did not significantly correlate with
demographic characteristics, including age, sex, autism characteristics and adaptive
functioning. However, the small effects between self-restraint intensity and younger age,
lower verbal ability, lower receptive language and greater autism characteristics are notable,
replicating findings from individuals with neurogenetic syndromes (section 3.4.1.2).

However, the relation between self-restraint and younger age contradicts results from a meta-
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analysis (section 2.4.3.1), requiring further inspection (see section 7.2.3). Interestingly, there
were no significant differences in demographic characteristics between the ‘multi-parameter
self-restraint’ and ‘no self-restraint” groups identified by the SRQ2, replicating previous

findings (Forman, 2003). A lack of SRQ2 group differences in the present study may further
indicate the variable profile of individuals who self-restrain. Findings may also be explained
by a lack of statistical power, with the self-restraint and no self-restraint groups involving 39

and 30 participants respectively.

6.5.2 The relation between self-restraint and behaviours of concern

Higher self-restraint intensity was associated with higher SIB severity. This replicated
previous findings using a topographical definition of self-restraint (section 3.4.1.2). However,
when self-restraint was defined as intense and preferred, children who self-restrained
displayed lower SIB severity. This finding mirrors research supporting a hypothesis of
negative reinforcement, whereby individuals who self-restrain show less SIB, as self-restraint
effectively avoids, delays or terminates self-injury (section 1.4.7.2). This provides tentative
evidence that some autistic children with ID have developed self-restraint that ‘successfully’
controls SIB. This may suggest apparent benefits for teaching or modelling self-restraint as an
intervention for pervasive SIB. However, children with lower SIB severity met threshold for
intense and preferred self-restraint, which is associated with negative physical and emotional
consequences (section 1.4.2). Therefore, this evidence suggests that while self-restraint may
initially emerge as protective, through reinforcement and/or mechanisms of anxiety/arousal
(Chapter 3) it may become maladaptive, at which stage restraint fading may be a suitable

intervention.
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Greater self-restraint intensity was related to greater aggression, property destruction and
stereotypy severity. However, individuals who met criteria for multi-parameter self-restraint
displayed significantly lower stereotypy severity than those who did not meet SRQ?2 criteria.
This novel finding may be explained by existing operant models of SIB: stereotypy is
considered a risk marker and developmental precursor for SIB (e.g., Richman et al., 2013) and
for some individuals, rhythmic repetitive or stereotypic behaviours may emerge as ‘proto-
SIB’ (Oliver & Richards, 2015). Stereotypy is believed to evolve into self-injury through
social reinforcement (Guess & Carr, 1991). Given this association between behaviours, the
low presence of stereotypy and SIB in the multi-parameter self-restraint group is therefore
perhaps unsurprising. Longitudinal research is required to assess the evolution of stereotypy,

SIB and self-restraint.

6.5.3 Self-restraint and executive functions: direct and indirect measures

This study tested inhibitory control and compulsivity accounts of self-restraint using both
direct and indirect measures of EF. Older age and verbal ability were related to better
performance on direct inhibition and working memory tasks, while greater adaptive
functioning skills correlated with better performance in direct and indirect measures of EF.
Greater autism characteristics related to poorer informant-rated impulsivity, and higher SI1B
severity correlated with poorer informant-rated impulsivity and working memory. Therefore,
greater ability was related to better EF performance, and greater autism traits was related to
poorer EF performance, replicating previous findings (e.g. Clark et al., 2002; Demetriou et al.,
2018; Fay-Stammbach & Hawes, 2019). Thus, alongside rigorous feasibility and validity
checks (section 4.4.2), it is concluded that the novel battery of EF tasks functioned as

expected.
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Questionnaire measures of EF intercorrelated, and performance-based measures
intercorrelated. Indirect and direct measures of EF, however, did not correlate in this sample
of autistic children with ID. This replicates previous findings (e.g., Toplak et al., 2013),
suggesting indirect and direct EF tasks capture different constructs. Indirect measures of EF
are conceptualised to capture the ‘reflective mind’, with goals and beliefs driving behaviour
(Toplak et al., 2013). Raters may interpret questionnaire items based on previous experiences
within unstructured (Toplak et al., 2013) and complex day-to-day situations (Snyder et al.,
2015). Such measures are advantageous in understanding ‘real-world” behaviours (Barkley &
Fischer, 2011), however informant-report also relies on contextual factors, such as recalling
aspects of the environment and situation, that are unrelated to EF. Therefore, while indirect
questionnaires provide vital insight into real-world behaviour and challenges, direct measures
may better capture specific substrates of EF (Snyder et al., 2015). Direct measures of EF
represent the ‘algorithmic mind’, the ability to process instructions under controlled
circumstances (Toplak et al., 2013), where the individual is encouraged to perform to their
‘best’ ability (Dang et al., 2020). Thus, direct tasks better tap into the EF substrate, while

indirect tasks reflect both EF and the broader context of the situation.

Self-restraint intensity scores did not significantly correlate with questionnaire measures of
EF, however the small-to-medium effects between self-restraint and impulsivity are notable.
Additionally, self-restraint correlated with overactivity, which in turn strongly correlated with
impulsivity scores suggesting measurement of a similar construct. Altogether, results
indicated an association between greater self-restraint intensity and poorer informant-rated
impulsivity. This replicated previous findings within autistic samples (e.g., Richards et al.,

2017) and provides evidence in favour of a hypothesis of impaired inhibition. Self-restraint
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intensity scores, however, did not correlate with any direct measures of EF, and very small
effect sizes (i.e., <0.1) were identified. This novel finding suggests that self-restraint was
more closely related to markers of impaired inhibition displayed in the real-world
environment, influenced by broader contextual factors, than the specific EF component. To
further examine this finding, it is important to consider self-restraint according to multiple

parameters.

There were no significant differences in EF outcomes between the multi-parameter self-
restraint groups (at both the two- and four-group levels), including the direct measure of
working memory perseveration, an index of compulsivity (i.e., the inability to override a
prepotent response once initiated). This contradicts King (1993)’s theory of compulsive SIB
and self-restraint, which has thus far solely been supported using indirect measures (e.g.,
Hyman et al., 2002; Laverty et al., 2020; section 3.4.2). Furthermore, regarding the inhibitory
control hypothesis, no significant differences were found between groups on any measures of
inhibition. Altogether, indirect measures of EF and compulsivity consistently correlate with
self-restraint in individuals with neurodevelopmental conditions (e.g., section 3.4.1.2), while
direct measures do not. This suggests that the caregiver’s perception of EF and real-world
circumstance is important when examining mechanisms of self-restraint, rather than the pure
EF substrate. Thus, a holistic approach should be adopted when considering SIB and self-
restraint, accounting both for the markers of impulsivity/compulsivity and supporting the
caregiver to handle behaviours in real-world settings (e.g., psychoeducation). It is important
to acknowledge that adopting a four-group SRQ2 approach considerably lowered group sizes

(resulting in exclusion of the ‘no self-restraint/no SIB’ group, n=5), reducing likelihood of
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yielding statistically significant differences (section 6.5.5). To examine the role of EF in self-

restraint, it is important to account for potential confounding variables.

6.5.4 Self-injury moderates the relation between self-restraint and executive functions
A moderation analysis revealed that poorer informant-rated inhibition predicted greater self-
restraint intensity scores at average and high levels of SIB severity, after controlling for
confounding variables (age, verbal ability and adaptive functioning). Similarly, poorer
informant-rated working memory predicted greater self-restraint intensity at high levels of
SIB severity. Importantly, ‘average’ SIB severity within this sample was a CBQ score of six
(where maximum severity was 14), with 76% children meeting criteria for SIB. This indicates
a naturally high prevalence of SIB in the present sample (e.g., higher than estimates from
idiopathic autism, 46%, Richards et al., 2017, and genetic syndromes, 45%, Wilde et al.,
2017). Direct measures of inhibition or working memory did not predict self-restraint, further
highlighting that direct and indirect measures capture different constructs (see above). This
finding provides support for a model of impaired inhibitory control driving SIB and self-

restraint.

Oliver and Richards (2015) proposed that impaired inhibition predisposes some individuals to
developing repetitive ‘proto-SIB’ that evolves into SIB. Such individuals are less able to
inhibit SIB in the presence of antecedents, leading to a gradual loss of behavioural control. At
this stage, self-injury becomes reinforced by automatic contingencies (i.e., reinforced by non-
environmental consequences, such as sensory stimulation), and self-restraint is theorised to
emerge in attempt to regain control over ‘impulsive’ SIB. The current findings, whereby poor
impulsivity predicted self-restraint in the presence of average and high levels of SIB severity,

lend support to this hypothesis. Previous research has shown that self-restraint emerges in the
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presence of automatically-reinforced SIB: Hagopian et al. (2015) discuss a unique SIB
‘subtype’ where self-injury is positively reinforced (e.g., by sensory stimulation) and self-
restraint is negatively reinforced (e.g., by the removal of pain caused by SIB). Future research
Is needed to establish the functional role of SIB in those who show multiparameter self-

restraint and poor informant-rated impulsivity and working memory.

6.5.5 Limitations

It is important to acknowledge limitations of this study. First, many participants were
recruited though National Health Service trusts, therefore biasing the study sample towards
those who met threshold for a health, emotional, sleep, behavioural or other need. It is

therefore not appropriate to generalise this study’s findings to all autistic children with ID.

Second, a subsample of participants were categorised by the SRQ2 (n=69), resulting in
relatively small group sizes. For example, at the ‘four group’ level, only five children met
criteria for ‘no self-restraint nor SIB’. Future research employing larger sample sizes and

well-powered statistical analyses would shed further light on theories tested.

Finally, the six items of the SRQ2 were not administered for every SRQ item indicated as
‘yes’ (as proposed by Forman, 2003), rather SRQ?2 items represented caregivers consideration
of ‘all’ self-restraint behaviours. While a level of nuance was lost using this approach (i.e., it
is not possible to comment on the specific topographies that met criteria for multiple
parameters), this approach was adopted to reduce risk of respondent fatigue. Participants
displayed an average of nine self-restraint topographies, indicating an additional 54

questionnaire items would need displaying (i.e., completing the SRQ?2 for all nine
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behaviours). Given that the questionnaires were embedded in a larger study involving a
caregiver interview and EF testing session (section 4.3.5), efforts were made to reduce
‘paperwork’ where possible. Reducing caregiver burden reduces attrition and risk of poor data

quality.

6.5.6 Conclusions

In conclusion, self-restraint was extremely prevalent in this sample of autistic children with
ID. Greater self-restraint intensity was associated with greater SIB severity, replicating
previous findings. Stereotypy was revealed as a novel correlate of self-restraint, warranting
future research attention. Individuals who showed multi-parameter self-restraint displayed
lower SIB severity than non-self-restrainers, suggesting a potentially protective role of self-
restraint. A novel developmentally-appropriate and sensitive battery of EF tasks indicated
direct and indirect EF measures do not correlate, indicating measurement of disparate
constructs. Self-restraint was related to indirect measures of EF, including impulsivity and
working memory, and was not related to direct measures. Finally, poorer informant-rated
impulsivity and working memory predicted greater self-restraint intensity only at average and

high SIB severity, with implications for theory and intervention.

267



Chapter 7: Discussion

CHAPTER SEVEN

GENERAL DISCUSSION

7.1 Introduction

Despite the many reports of self-initiated restriction of own body movements in the literature,
there are very few large-scale investigations testing theoretical accounts of self-restraint.
Consequently, behaviours are not well understood. Self-restraint has been observed alongside
self-injurious behaviour (SIB) in autistic individuals and/or those with intellectual disability
(ID), and both SIB and self-restraint can evolve into persistent and clinically concerning
behaviours. Self-restraint poses practical and theoretical challenges: intense self-restraint
impacts physical health, adaptive functioning and quality of relationships with others, and the
presence of self-initiated restraint contradicts a purely operant account of SIB, suggesting

behaviours many wholly be under the individual’s control.

The overarching aim of this thesis was to examine mechanisms driving self-restraint, and
reconsider traditional accounts of operant learning to delineate associations with
compulsivity, impulsivity and broader components of executive functioning (EF). To
establish current understanding of self-restraint and generate pooled prevalence estimates of
behaviour, a systematic review and meta-analysis was undertaken in Chapter 2. To describe
self-restraint phenomenology and examine behaviour across the neurodevelopmental
continuum, a large-scale cross-syndrome study was presented in Chapter 3. The data analysed
in Chapters 5 and 6 were collected using the methods outlined in Chapter 4. This Chapter

described the direct (performance/play-based) and indirect (informant-rated) measures that
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assessed EF, examined the psychometric properties of the direct tasks, and assessed
performance of the indirect EF tasks in an under-represented sample of autistic children with
ID. Chapter 5 described a naturalistic observational study of self-restraint. The observed
intensity of topographies, temporal relations with behaviours of concern (BoC) and
associations with informant-rated self-restraint intensity were examined. Finally, Chapter 6
tested hypotheses of impaired inhibitory control and compulsivity under different parameter-

based measures of self-restraint. Key findings are now summarised.

7.2 Main findings

7.2.1 Aim 1: Delineate the prevalence of self-restraint in populations known to self-
injure

The prevalence of self-restraint varied according to population sampled and measurement
approach. The systematic review and meta-analysis of existing data in Chapter 2 revealed
39% of individuals in the literature, including individuals with autism and/or 1D, self-
restrained. Further analysis revealed 34% of individuals who self-injured also showed self-
restraint. Definitions (e.g., according to one parameter, Fovel et al., 1989, or several
parameters, Forman, 2003) and measurement of self-restraint (i.e., questionnaire versus
observation) varied across the 13 included studies. A subgroup analysis, however, revealed
measurement approach did not influence the overall prevalence estimate. Chapter 3 revealed
the prevalence of self-restraint across individuals with rare neurogenetic conditions was 68%

(n=185).

Chapter 5 compared the prevalence of observed self-restraint and caregiver-reported self-

restraint. Within a sample of 126 autistic children with ID, 89% of individuals (n=112)
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displayed at least one topography during the observable footage. A larger proportion of
individuals, 96% (n=121), were indicated by caregivers to show self-restraint on the Self-
Restraint Questionnaire (SRQ); Oliver et al., 2003). The prevalence of self-restraint further
varied in Chapter 6 when accounting for multi-parameter definitions of behaviour. A
subsample of participants (n=69) were classified by the Self-Restraint Questionnaire 2
(SRQ2; Forman, 2003) to meet criteria for preference for behaviour (i.e., enjoyment of self-
restraint, and anxiety/SIB upon self-restraint termination), self-initiation of self-restraint, and
incompatibility of behaviour with SIB and/or symbolic restraint (alongside the prerequisite
criteria identified by the SRQ). The prevalence of self-restraint according to this stringent,
function-based definition of behaviour was 57% (n=39), in comparison to the SRQ prevalence

of 90% (n=62).

Altogether, autistic children with 1D had a higher prevalence of self-restraint in comparison to
more heterogeneous samples, implicating this population as particularly at-risk of self-
restraint. Autism was a correlate of self-restraint across neurogenetic conditions, suggesting
that both autism diagnosis and autism traits may be important correlates of behaviour. The
prevalence of multi-parameter self-restraint was lower than other estimates. Thus, the first key
finding was that not all individuals who self-restrain may be doing so to attenuate SIB, and
not all forms of self-restraint are considered concerning. Supporting ideas by Oliver et al.
(2003) and Forman (2003), the presence of self-restraint and additional parameters, including

high intensity and preference for behaviour, indicate ‘multi-parameter’ self-restraint.
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7.2.1.1 Self-restraint in the absence of self-injury
Self-restraint consistently occurred in the absence of self-injury. The meta-analysis in Chapter
2 estimated 13% of individuals reported to self-restrain in the literature did not show co-
occurring self-injury. Chapter 3 found 33% (n=83) of individuals with neurogenetic
conditions had self-restrained but not self-injured in the previous month, and 23% (n=38) of
the 165 autistic children with ID included in Chapter 6 self-restrained in the absence of SIB.
Findings support previous literature indicating a small but substantial proportion of
individuals who self-restrain in the absence of SIB (e.g., 13%, Hyman et al., 2002). The
SRQ2 produced a multi-parameter ‘self-restraint’ group (n=39) in Chapter 6, of whom 44%
(n=17) did not self-injure in the previous month. Of these 17 children, six had self-injured in
the lifetime, while 11 had ‘never’ self-injured. Therefore, a second key finding was that for
some individuals, self-restraint may emerge into the behavioural repertoire for reasons

unrelated to self-injury.

7.2.2 Aim 2: Identify prevalent topographies of self-restraint

Of the 31 topographies meta-analysed in Chapter 2, the most common forms of self-restraint
were ‘holds or squeezes objects’ and ‘holds onto others/others’ clothing’, estimated to occur
in 32% of individuals known to self-restrain. The cross-syndrome study in Chapter 3
replicated this finding within individuals with neurogenetic conditions: 43% of participants
‘held or squeezed objects’ (N=117) and 36% ‘held onto others/others’ clothing’ (n=97). The
observational study in Chapter 5 revealed ‘interlocks fingers of hands’ (48%, n=61), ‘lies or
sits in a position restricting arm movement’ (32%, n=40) and ‘folds arms’ (29%, n=37) were
frequently displayed by autistic children with ID. The least common topographies identified

by meta-analysis (Chapter 2) and cross-syndrome comparison (Chapter 3) were ‘chooses
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mechanical restraint’ (meta-analysis estimate 1%, cross-syndrome prevalence 3%, n=7) and
‘other’ behaviours (meta-analysis estimate 2%, cross-syndrome prevalence 4%, n=10).
Therefore, within samples of individuals at-risk of SIB, ‘holding’ behaviours were prevalent

and mechanical restraint was rare.

According to the multi-parameter definition of self-restraint measured by the SRQ?2, autistic
children with 1D children who showed both self-restraint and SIB displayed the highest
prevalence of 18 self-restraint topographies (Chapter 6). Common behaviours included ‘wraps
blanket around self” (82%) and ‘carries object without using it’ (71%). There were no
significant differences in topography prevalence between the four groups classified by the
SRQ?2. Interestingly, children who did not self-restrain nor self-injure demonstrated the
highest prevalence of the remaining four behaviours: ‘pushes hands in trousers/pockets’ and
‘asks for arms /hands to be held’. Therefore, a third key finding was that some autistic
children with 1D may naturally display some self-restraint behaviours that are unrelated to
functional contingencies with SIB. Altogether, common self-restraint topographies included
holding onto people, clothing and objects, and restricting movement of fingers, hands or arms.

Choosing mechanical restraint was rare.

7.2.2.1 Number of topographies
Chapter 3 revealed showing multiple self-restraint topographies associated with negative
outcomes, including greater severity of BoC, compulsive and impulsive behaviour, and
anxiety. Of the individuals with neurogenetic conditions reported to self-restrain in Chapter 3,
59% (n=109) had displayed two or more topographies in the previous month, with individuals

showing up to eight topographies. In Chapter 5, 77% (n=86) of children who had displayed
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self-restraint showed two or more topographies, range=0-8. Finally, of the autistic children
with ID who self-restrained according to caregiver report in Chapter 6, 96% (n=152)
displayed two or more topographies, with 49% (n=81) of the subsample showing 10 or more
topographies. The mean topography score was 9.33, range=0-23. These are the largest figures
in the known literature, surpassing Oliver et al. (2003)’s findings of individuals with ID
displaying an average of 5.55 topographies. Thus, in accordance with the existing literature

(section 1.4.5.1), individuals tended to exhibit more than one form of self-restraint.

7.2.2.2 Intensity of topographies
Chapter 5 measured intensity, the amount of time spent engaging in self-restraint. Of the
common topographies observed (section 7.2.2), the mean intensity varied. ‘Lies or sits in a
position restricting arm movement’ occurred, on average, at a low intensity (4.78% of the
time visible), however participant-level data revealed intensity ranged from very low (0.10%)
to very high (100%). ‘Wears restraint device’ occurred at high intensity a 99.84%. Finally,
‘wraps blanket or other large piece of material around self” occurred at a moderate intensity
(33.87%). Altogether, these data reveal a fourth key finding that there is not one topographical
‘profile’ of self-restraint. The relation between showing multiple topographies and negative
outcomes, as well as the variance in behavioural intensity both between and within
topographies, support this finding. Identification of common topographies is vital for
improving recognition of self-restraint, however the number of behaviours displayed and the
intensity of those behaviours should be considered. Altogether, a person-centred approach to

understanding and managing behaviour is essential.
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7.2.3 Aim 3: Describe demographic characteristics of participant groups that are
associated with self-restraint

Age, autism and ability were important correlates of self-restraint. Meta-regressions
undertaken in Chapter 2 implicated the presence of autism and older age as important
demographic factors for self-restraint, while gender did not influence prevalence estimates.
However, due to a lack of existing data analyses are interpreted with caution. Interestingly,
within the heterogeneous neurogenetic sample in Chapter 3 and sample of autistic children
with ID in Chapters 5 and 6, self-restraint was associated with younger age. These
contradictory findings warrant discussion. A broader range of ages was pooled in Chapter 2,
range=1-72 years, than Chapters 3 and 6, range=1-58 years and 4-15 years, respectively. The
average age was also higher in the meta-analysis, M=21.78, than in Chapters 3 and 6,
M=19.53 and M=10.08, respectively. Given that age shares a curve linear relation with SIB,
such that SIB peaks in late childhood/early adolescence and reduces in older age (Oliver et al.,
1987), it may be inferred that self-restraint peaks in childhood/adolescence, and reduces
thereafter. Future empirical study using a large sample with full age representation is required

to further examine this suggestion.

Chapter 3 reported greater autism characteristics and lower self-help skills were related to
showing a greater number of self-restraint topographies across neurogenetic syndromes. The
correlation between self-restraint and self-help skills was non-significant, however the small
effect was notable. Within the autism and ID sample in Chapter 5, lower receptive language
skills were associated with greater observed self-restraint intensity. The correlation was non-
significant, however the small-to-moderate effect size were notable. Within the full sample of

autistic children with ID described in Chapter 6, low verbal ability, lower adaptive
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functioning skills and greater autism characteristics was related to greater self-restraint
intensity. Despite non-significance of correlations, the small effects were notable and
followed the pattern of existing data. Finally, group comparisons of the multi-parameter ‘self-
restraint’ and ‘no self-restraint” SRQ2 groups in Chapter 6 revealed no significant group

differences across demographic variables.

Altogether, a key finding was that across most measurements of self-restraint, individuals
who self-restrained tended to be younger, have a greater presence of autistic characteristics,
had low verbal communication, and/or displayed lower adaptive functioning skills. Sex was
not related to self-restraint. Correlates are broadly similar to those for SIB (Oliver et al.,
1987), and future examination of the potential curve linear relation between self-restraint and

age is required.

7.2.4 Aim 4: Examine the relation between self-restraint and self-injury

Synthesis of existing coefficients associating self-restraint with self-injury in Chapter 2
revealed a significant positive moderate pooled effect, r=.21. This effect was replicated across
the neurodevelopmental continuum, with a moderate correlation coefficient reported in
Chapter 3, rs=.22. Interestingly, SIB severity did not predict self-restraint after controlling for
demographic covariates. This may be explained by the compulsivity account (section 7.2.5),

whereby self-restraint serves to reduce SIB.

Examination of the temporal relations between self-restraint and SIB (and other BoC) in

Chapter 5 revealed 12% of the 1469 observations of self-restraint were preceded by at least

one of the 19 topographies of SIB assessed, and 10% of observations were followed by SIB.
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This was greater than other BoC (section 7.2.4.1), implicating a unique relation between self-
restraint and SI1B. Within the subsample of autistic children with ID in Chapter 5 (n=124),
self-restraint intensity shared a small-to-moderate positive correlation with SIB severity. This
relation was non-significant, however, in the full sample assessed in Chapter 6 (N=165), self-
restraint intensity significantly correlated with SIB severity, rs=.20. This replicated findings
from Chapter 2 and 3. Thus, another key finding was that self-restraint and SIB reliably
moderately correlate. While function of behaviour was not directly tested within the thesis
(e.g., using experimental functional analysis) due to ethical and theoretical reasons, and so a
negative reinforcement account, whereby self-restraint is theorised to function to escape
painful SIB, was not directly assessed. However, the reliable positive relation between self-

restraint and SIB lends support to the operant model.

Interestingly, Chapter 6 revealed children in the multi-parameter ‘self-restraint’” SRQ2 group
displayed significantly lower SIB severity than the ‘no self-restraint’ group. This finding
suggests that self-restraint measurement is important when assessing relations with putative
variables, and reveals that individuals with intense, preferred self-restraint show lower levels
of SIB. This tentatively suggests that some autistic children with 1D have developed self-
restraint as a protective behaviour in response to SIB, which may have evolved into a
maladaptive (perhaps compulsive; section 7.2.5) behaviour. Further research assessing
behavioural presence, severity and function longitudinally is required to confirm this

hypothesis.
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7.2.4.1 The relation between self-restraint and other behaviours of concern

Examination of this aim conferred a novel, secondary outcome, whereby relations between
self-restraint and other BoC were established. Chapter 3 revealed a greater number of self-
restraint topographies significantly correlated with aggression and property destruction, with
moderate to large effects. Chapter 5 identified a moderate (non-significant) relation between
self-restraint (SRQ) intensity and property destruction, while SRQ intensity scores
significantly correlated with aggression and property destruction within the autistic children
with ID in Chapter 6 with moderate to large effects. These are the first data associating self-
restraint with clinical behaviours other than SIB. However, not all data point to an

association.

Examination of temporal relations in Chapter 5 suggested SIB shared a different relation with
self-restraint than other BoC, with aggression and property destruction preceding and
following self-restraint at very low rates (2-3% of all occasions of behaviour). Chapter 6
reported no significant differences in aggression and destruction severity between the multi-
parameter SRQ2 groups. Thus, while the correlational data suggests other BoC are potentially
implicated in the development and maintenance of self-restraint, it is likely that SIB is the
predominant BoC underpinning self-restraint. The presence of self-restraint specifically
functioning to attenuate other BoC is likely rarer, and further research is required to unpick

this relation.

7.2.5 Aim 5: Test the compulsivity hypothesis of self-restraint and self-injury
Meta-analysis in Chapter 2 revealed a very small, non-significant pooled effect between self-

restraint and compulsivity, r=.003. This analysis is considered with caution as it included only
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two samples, with an insufficient sample size (n=187) to detect small effects (N=614). Thus,
the compulsivity hypothesis was best tested using the methods employed in Chapters 3, 5 and

6.

Within the sample of autistic children with 1D (Chapter 6), self-restraint intensity significantly
correlated with stereotypy, rs=.18, and ‘severity’ of stereotypy was significantly lower in the
multi-parameter ‘self-restraint’ group in comparison to the ‘no self-restraint’ group. This may
be interpreted as a manifestation of repetitive/compulsive behaviour, and/or in regard to the
‘proto-SIB’ nature of stereotyped behaviour for some individuals (Oliver & Richards, 2015).
Additionally, temporal relations in Chapter 5 suggested that self-restraint may occur as a
repetitive/compulsive behaviour, with 34% of all observations of behaviour preceded and
followed by more self-restraint. Thus, a key finding of this research is that across samples at-
risk of pervasive SIB, self-restraint consistently associated with compulsive, repetitive and

stereotyped behaviour.

The compulsivity account posits that high anxiety/arousal, either resulting directly from the
‘uncontrollable’ compulsive SIB, or as a predisposed mechanism, drives self-restraint (King,
1993; Romanczyk et al., 1992). Over-and-above confounding variables (section 7.2.3),
compulsivity and behavioural anxiety uniquely predicted self-restraint. This serves as
supportive evidence for the compulsivity account. Crucially, it was concluded that the
compulsive hypothesis compliments rather than competes with the operant account. Whether
self-restraint terminates painful SIB (negative reinforcement account), removes compulsive
SIB (compulsivity account), and/or lowers arousal caused by SIB (Romanczyk et al., 1992), it

is perceived by the individual as soothing, relaxing and rewarding, leading to elevated
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anxiety/arousal upon self-restraint termination. This may imply that self-restraint initially
emerges as an adaptive behaviour, however becomes concerning once established as intense

and preferred.

The finding of compulsivity and anxiety uniquely predicting self-restraint allowed for the
proposal of an adapted compulsive account. Chapter 6 revealed impulsivity and working
memory predicted self-restraint at high levels of SIB severity. Taken together, these data give

rise to the proposal of an integrated inhibitory control/compulsivity account (section 7.2.6.1).

7.2.6 Aim 6: Test the impaired inhibitory control hypothesis of self-injury and self-
restraint

Meta-analysis in Chapter 2 revealed a very small, non-significant pooled effect between self-
restraint and impulsivity/overactivity, r=.001. This analysis is considered with caution as it
included only three samples, with an insufficient sample size (n=491) to detect small effects
(N=614). Thus, a hypothesis of impaired inhibitory control was best tested using the methods

employed in Chapters 3, 5 and 6.

Chapter 3 revealed self-restraint topography scores strongly positively correlated with
informant-rated impulsivity within the heterogeneous sample. Interestingly, impulsivity did
not uniquely predict self-restraint after controlling for confounds. It may be concluded that
across individuals with heterogeneous causes of autism and/or 1D, impulsivity is not a unique
transdiagnostic risk marker for self-restraint. Within a less heterogeneous sample of autistic
children with 1D (Chapter 5), observed self-restraint intensity did not significant correlate

with impulsivity, however the small-to-moderate effect was notable. Within the same sample,
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informant-report self-restraint intensity shared a small-to-moderate non-significant correlation
with impulsivity, while overactivity strongly correlated with self-restraint. Impulsivity and

overactivity strongly correlated, suggesting measurement of a similar construct.

Chapter 6 employed both direct and indirect EF measures. Analyses in Chapter 4 revealed the
novel direct tasks were feasible for remote administration, and were suitable for autistic
children with ID. Direct and indirect measures of EF did not correlate, replicating previous
findings (e.g., Toplak et al., 2013) and suggesting approaches captured distinct constructs.
Controlled direct measures were conceptualised to capture the EF component more closely,
while indirect measures captured broader contextual factors and real-world behaviours

alongside EF.

Indirect measures of EF more closely correlated with self-restraint than direct measures. SRQ
intensity scores shared a non-significant small-to-moderate association with impulsivity, and
strongly correlated with poorer overactivity, impulsive speech and total activity. Impulsivity,
overactivity and total activity scales approached singularity, suggesting measurement of a
similar construct. The relations between self-restraint and direct measures of EF were very
small (<.10). Thus, self-restraint more closely related to markers of impaired inhibition
displayed in real-world environments as interpreted by caregivers, reflecting broader
contextual factors alongside the EF component. Thus, a holistic approach should be adopted
when considering SIB and self-restraint, accounting both for the markers of
impulsivity/compulsivity (section 7.2.5) and supporting the caregiver to handle behaviours in

real-world settings (e.g., psychoeducation).
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When defining self-restraint according to multiple parameters by the SRQ2, no group
differences we identified on any direct or indirect measures of EF (both at the two- and four-
group levels). At first, this may suggest that impaired behavioural control (impulsivity and
perseveration, conceptualised to represent habitual compulsivity) is not implicated in self-
restraint. However, it is important to acknowledge that the SRQ2 was completed by a
subsample of participants (42% of full sample), yielding relatively small groups and low
statistical power (particularly at the four-group level, e.g., n=5). Further research replicating

findings with larger samples is needed to further understanding.

A moderation analysis controlling for age, verbal ability and adaptive functioning revealed
poorer informant-rated impulsivity predicted higher self-restraint intensity at both average and
high levels of SIB severity. Poorer informant-rated working memory predicted self-restraint
intensity at high SIB severity. SIB severity did not moderate the relation between direct EF
outcomes and self-restraint intensity scores. Importantly, the presence of SIB was
disproportionately high in the present sample (e.g., in comparison to previous literature,
Richards et al., 2017; Wilde et al., 2017). Altogether, these data support a hypothesis of
impaired inhibitory control proposed by Oliver and Richards (2015), whereby for some
individuals, self-restraint emerges in attempt to regain control over ‘impulsive’,

automatically-reinforced SIB.

7.2.6.1 An integrated inhibitory control/compulsivity account
The adapted compulsivity account proposed in Chapter 3 suggested that self-restraint may
develop into a habitual, compulsive behaviour that functions to reduce anxiety. The

moderation analysis in Chapter 6, whereby impulsivity and working memory predicted self-
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restraint only at high levels of SIB, suggest anxiety may be driven by self-injury that is out of

the individual’s control (i.e., impulsive). By integrating these two findings, a novel integrated

inhibitory control/compulsivity account is proposed (represented in Figure 7.1). Further

exploration of this hypothesis is warranted, including bringing together function-based

assessments of self-restraint with the parameter-based approach to self-restraint measurement,

and novel direct and indirect measures of EF.

Figure 7. 1 A novel integrated inhibitory control/compulsivity account

Self-injurious behaviour

(particularly when unconstrained to

environmental contingencies)

Strengthens likelihood of impulsivity

predicting self-restraint

Impaired inhibitory
control and working
memory

Difficulty inhibiting the
initiation of behaviour

High anxiety/arousal

‘Impulsive’ self-injury
raises anxiety/arousal,
encouraging individual to
seek ways to reduce anxiety
and regain behavioural
control

|

Self-restraint
Compensates for the lack of
inhibitory control and reduces
anxiety caused by impulsive
SIB

Develops into a compulsive,
habitual behaviour

Note. Blue arrow represents predictive relation identified in Chapter 6, green arrow represents
moderation identified in Chapter 6, purple arrow represents regression result in Chapter 3, and
red arrow represents directions for future research.
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7.2.7 Aim 7: Compare measurements of self-restraint according to different parameters
The review of key findings presented in sections 7.2.1 to 7.2.6 revealed the importance of
self-restraint definition in outcomes. The final aim of this thesis was to examine the relations,

or differences, between parameter-based definitions of self-restraint.

The eight-item SRC effectively gathers self-restraint topography data, while the 25-item SRQ
assesses topography and intensity. An exploratory factor analysis (EFA) in Chapter 4 justified
the psychometric suitability of ‘total SRQ intensity scores’. Chapter 5 revealed a lack of
association between informant-rated intensity and observed self-restraint intensity, indicating
measures captured distinct constructs. SRQ intensity was considered to represent ‘typical’
behaviour over settings, while observation intensity reflected actual behaviour under
controlled conditions. Questionnaires may be suitable for monitoring self-restraint intensity at
the emergence of self-injury. Observational techniques may suitably examine functions of
behaviour (e.g., the presence of high self-restraint intensity directly after SIB may suggest
self-restraint functions to attenuate SIB). The SRQ and SRQ2 provide a quick measure of
multi-parameter self-restraint. The SRQ2 may identify self-restraint that functions to attenuate
SIB, as there was lower evidence of SIB severity as measured by the SRQ2 in comparison to
the SRQ (section 7.2.4). This suggests that the additional parameter measured by the SRQ2,
alongside confirmation of self-initiation of behaviour and incompatibility with SIB/symbolic

restraint, is important for identifying ‘functional” behaviour.

7.3 Methodological, theoretical and clinical contributions

The findings presented in this thesis provide methodological, theoretical and clinical

contributions to the field of self-restraint. Regarding the methodological contributions, self-
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restraint was measured according to five different approaches, with definitions increasing in
restrictiveness. The clinical utility of measures is outlined in section 7.2.7. A novel, play-
based battery measuring EF was developed and administered to an under-represented sample
of autistic children with 1D, and direct EF outcomes were compared with indirect methods.
This addressed a significant gap in the autism literature, where the presence of 1D typically
results in study exclusion. The meticulous focus on methods and developmental
appropriateness of the direct EF tasks in Chapter 4 strengthens confidence in findings, and

allows for replication of methods in future populations.

Regarding the theoretical contributions, this thesis tested two accounts of self-restraint: the
inhibitory control and compulsivity accounts. Chapter 6 revealed impulsivity predicted self-
restraint only in the presence of average of high SIB, while Chapter 3 indicated that
compulsivity and behavioural anxiety predicted self-restraint over-and-above covariates.
These data provide evidence towards an integrated, adapted theory of self-restraint and self-
injury, whereby ‘impulsive’ SIB leads to ‘compulsive’ self-restraint. The presence of intense
and preferred self-restraint may indicate a lack of behavioural control. This may account for
the emergence of a self-initiated regulatory behaviour in the presence of “‘uncontrollable’
(self-injurious) behaviour. Future longitudinal research integrating all model variables is
required, however it is theorised that self-restraint is initially protective and goal driven (i.e.,
terminates SIB), however evolves into a habitual compulsive response over time. A second
theoretical contribution is borne out of adopting a transdiagnostic and dimensional approach
to understanding self-restraint. Continuous, severity-based variables were used to assess self-
restraint, building upon the existing literature examining differences between arbitrarily-

defined groups. The cross-syndrome study in Chapter 3 recognised the value of contemporary
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transdiagnostic approaches to understanding behaviour, favouring trait severity over the

genetic cause of autism and/or ID.

Finally, regarding clinical contributions, self-restraint was a prevalent behaviour in samples
at-risk for SIB, including individuals with autism, ID and/or an associated neurogenetic
syndrome. Identification of prevalent topographies, including clinging to people, people’s
clothing and objects, and restricting finger, hand and arm movement, aids recognition of
potentially concerning behaviours. A proposed intervention for self-restraint topographies that
involve use of objects, devices and/or symbolic restraints is restraint fading (e.g., Oliver et al.,
1998). Future research is required to develop suitable interventions for more managing other

forms of self-restraint (e.g., use of clothing/own body).

The intensity of topographies varied both across and within behaviours, indicating the
importance of adopting a person-centred approach to intervention. Not all forms of self-
restraint should be considered concerning, rather the presence of multiple topographies, high
intensity of behaviour and anxiety or distress upon self-restraint termination indicate ‘clinical’
behaviours which may be occurring to attenuate SIB. Preliminary data suggested self-restraint
may also function to manage other BoC, however the mechanism(s) underpinning the relation
between self-restraint aggression and property destruction are limited to speculation. Future
research should seek to examine the shared or separable relation between self-restraint and
other BoC. Finally, potential risk markers for self-restraint included younger age, the presence
of autism, lower adaptive functioning, low verbal ability and the presence of SIB. This

implicates individuals with similar characteristics as at-risk for potentially clinical behaviours.
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7.4 Overall conclusion

This thesis reconsidered the prevailing explanatory theory of self-restraint, such that
behaviours function to escape painful self-injury, and implicated impaired behavioural
control, evidenced by compulsivity and impulsivity, as important mechanisms underpinning
behaviour. Crucially, not all self-restraining behaviours were considered ‘functional’, and the
nuanced approach to self-restraint measurement indicated that the parameters chosen to define
behaviour were important in understanding outcomes. It is concluded that while self-restraint
may initially emerge as a protective, compensatory response to SIB, the emergence of
multiple topographies, high behavioural intensity and a preference for behaviour may lead to
clinically concerning self-restraint. Holistic, person-centred approaches to behavioural
management are required in such instances. Regarding of the theoretical implications, results
from this thesis suggest that there is not one ‘pathway’ to self-restraint, rather the interaction
between operant learning paradigms and deficits in behavioural control may contribute

towards the clinically concerning multi-parameter self-restraint.
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Appendix 2.1: Full database search strategy

Appendices

Name of database

Dates encompassed

Search strategy

in search
(autism spectrum disorder* OR autism* OR autistic* OR autis* spectrum disorder*
Ovid Medline OR autis* OR ASD OR PDD-NOS OR PDDNOS OR unspecified PDD OR
1946 to pervasive developmental disorder* OR (pervasive developmental disorder not

Ovid Medline In-Process
& Other Non-Indexed
Citations

Ovid Embase

APA PsycINFO

APA PsycINFO
Dissertations Abstracts
International

February 05, 2021

1974 to
February 05, 2021

1806 to
February 05, 2021

otherwise specified) OR Asperger* OR Asperger* syndrome OR Kanner* OR
Kanner* syndrome OR childhood autism OR classic* autism OR infantile autism)
OR
(intellectual disabilit* OR ID OR learning disabilit* OR intellectual impairment*
OR mental retardation OR mental handicap* OR developmental disabilit* OR
mental deficienc* OR intellectual developmental disorder* OR mental
subnormalit* OR mental insufficienc* OR (intellectual and developmental
disabilit*) OR IDD)
AND
(restrain* OR self restrain* OR self-restrain* OR restriction* OR impose* restrain*
OR preference for imposed restrain* OR mechanical restrain* OR protective
device* OR protective environment* OR self-protective device* OR SPD* OR
protective appliance* OR protective equipment* OR protective helmet* OR human
restrain* OR physical restrain* OR symbolic restrain* OR restrain* apparatus* OR
environment* restriction* OR over restriction* OR physical prevention OR
restrictive intervention OR restrict®)”
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Name of database

Dates encompassed
in search

Search strategy

World Cat
(restricted to thesis and
dissertation content only)

Earliest available
date to
February 08, 2021

“(autism spectrum disorder# OR autism OR autistic OR autis* spectrum disorder*
OR autis* OR ASD OR PDD-NOS OR PDDNOS OR unspecified PDD OR
pervasive developmental disorder# OR (pervasive developmental disorder not
otherwise specified) OR Asperger# OR Asperger# syndrome OR Kanner# OR
Kanner# syndrome OR childhood autism OR classic? autism OR infantile autism)
OR
(intellectual disabilit* OR ID OR learning disabilit* OR intellectual impairment*
OR mental retardation OR mental handicap# OR developmental disabilit* OR

mental deficienc* OR intellectual developmental disorder* OR mental subnormalit*

OR mental insufficienc* OR (intellectual and developmental disabilit*) OR IDD)
AND

(restrain* OR self restrain®* OR self-restrain* OR restriction# OR impose# restrain*

OR preference for imposed restrain* OR mechanical restrain* OR protective
device# OR protective environment# OR self-protective device* OR SPD* OR

protective appliance# OR protective equipment# OR protective helmet# OR human
restrain* OR physical restrain* OR symbolic restrain* OR restrain* apparatus* OR

environment* restriction* OR over restriction* OR physical prevention OR
restrictive intervention OR restrict*)”

311



Appendices

Appendix 2.2: Additional data obtained for meta-analysis

Sample Description of additional data

Hagopian et al, 2017 Topography data
Laverty etal, 2020  Raw questionnaire data

Oliver et al, 2003 Main author’s unpublished PhD
Devices sample thesis

Richards et al, 2017  Main author’s unpublished PhD
(both samples) thesis + raw questionnaire data

Rojahn 1986 Unpublished manuscript

Appendix 2.3: Amendments to quality assessment framework following reliability consensus
meetings

Domain Change to criteria following consensus meetings

A e Specified use of two samples
B e Added “Diagnosis of autism obtained from official
records”

C e Added “Diagnosis of ID included in the study eligibility
criteria”
e Removed “Self/parent/teacher report using a well-
validated measure of intellectual functioning”
e Specified formal 1Q and adaptive functioning measure
can be administered by researcher
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Appendix 2.4: Justification for quality assessment framework ratings

Appendices

Sample Domain  Score Justification Overall mean score
Bruhl et al., A 2 Three non-random samples (Faribault State Hospital, Cambridge State Hospital 0.42
1982 and Brainerd State Hospital) (p. 221)

B 1 Obtained from records — “the etiological diagnosis of childhood autism and
childhood schizophrenia had been made in four project participants” (p. 221)
C 1 Recruited from specialist service
D 1 Observation, inter-rater reliability not stated
Favell et al., A 2 “Two residential Units serving... Western Carolina Centre... [and] a unit at 0.44
1981 another mental retardation facility” (p. 426)
B N/A
C 1 Recruited from service (Vineland age equivalents are provided but not clear if
conducted within present study)
D 1 Unvalidated survey — Friedin (1977) Rating Scale
0.67
Forman, 2003 A 2 Multiple non-random samples “Day services, council run, private and charity
residential homes, clinical psychologists in the West Midlands and social
services in three districts (Birmingham, Sandwell & Solihull)...schools for
individuals with severe learning disabilities” (p. 126)
B 1 Screening instrument — DASH-11 (Diagnostic Assessment of Severely
Handicapped-I1)
C 3 Parent report of adaptive functioning — VABS (Vineland Adaptive Behavior
Scale)
D 2

Informant report (Self-Restraint Questionnaire + Self-Restraint Questionnaire 2)
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Sample Domain  Score Justification Overall mean score
Fovel et al., A 1 Single restricted sample “state-supported school for retarded persons in 0.22
1989 Massachusetts” (p. 378) & recruited from previous study
B N/A
Participants were residents of state-supported school for “retarded persons”
C 1 for 3+ years (ID not confirmed in this study, no mention of previous 1Q test)
Measure not specified
D IO
Hagopian et al., A 2 Multi-region specialist clinic (Kennedy Krieger Institute) 0.50
2015
B 1 “We obtained diagnoses of autism spectrum disorder... from review of
official records” (p.526)
C 1 “We obtained diagnoses of... level of intellectual disability... from review
of official records” (p.526)
D 2 Two trained observers, overall inter-rater reliability = 91.7%
Hyman et al., A 2 National non-random sampling (CdLS Foundation UK, national parent 0.67
2002 support group)
B N/A
C 2 Parent report — Wessex Scale
D 2

Informant report (Self-Restraint Checklist)
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Sample Domain Score Justification Overall mean score
Iwata et al., A 2 Multiple non-random samples — “Inpatients in a paediatric hospital or living in 0.56
1994 a state residential facility”
B N/A
C 1 Recruitment from specialist services (not confirmed in this study)
D 2 Two observers “accuracy percentages for experimenter behavior ranged from
72 t0 100%" (p. 219
Laverty etal., A 2 National non-random sample — National Autistic Society 0.58
2020
B 1 All participants had a clinical diagnosis of autism & were excluded if scored
below cut off at two time points on SCQ
C 2 The Wessex was used
D 2 Informant report (Self-Restraint Checklist)
Oliver et al., A 1 Recruited from previous study (Oliver et al., 1987) which states participants 0.42
2003 Devices were recruited from one health region
B 1 Judgement against “ICD 10 diagnostic criteria for atypical autism (F85.1) and
childhood disintegrative disorder (F85.2) (World Health Organisation, 1986)”
C 1 (p.546 thesis)
) Recruited from previous study (Oliver et al., 1987) which states participants
D

were “people known to mental handicap services (IQ<70)” (p. 148)
Informant report (Self-Restraint Questionnaire)
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Sample Domain Score Justification Overall mean
score
Oliver et al., 2003 A 1 Recruited from previous study (Oliver et al., 1987) which states participants were 0.44
No Devices recruited from one health region
B N/A
C 1 Recruited from previous study (Oliver et al., 1987) which states participants were
“people known to mental handicap services (IQ<70)” (p. 148)
D 2 Informant report (Self-Restraint Questionnaire)
Powell et al., A 1 Single regional sample “state developmental centre” (p. 42) 0.44
1996
B N/A
Recruited from a specialist ID service, inclusion criteria “had severe or profound
C 1 mental retardation as determined by standardised intellectual and adaptive behaviour
assessments” (p. 42) however measures were not named nor discussed any further
5 ) Informant report (Self-Restraint Checklist)
Richards et al., A 2 National non-random sample — National Autistic Society 0.67
2017 Adults
B 2 Previous diagnosis unconfirmed in present study “Service provision from NAS
necessitates an ASD diagnosis from a qualified professional” (p. 703)
C 2 The Self-injury, Aggression and Destruction Screening Questionnaire (SAD-SQ),
5 ) containing items from the Wessex Scales

Informant report (Self-Restraint Checklist)
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Sample Domain  Score Justification Overall mean score
Richards et al., A 2 National non-random sample — National Autistic Society 0.67
2017 Children
B 2 Previous diagnosis unconfirmed in present study “Service provision from
NAS necessitates an ASD diagnosis from a qualified professional” (p. 703)
C 2 The Self-injury, Aggression and Destruction Screening Questionnaire
(SAD-SQ; Davies & Oliver, 2016), containing items from the Wessex
D 2 Scales
Informant report (Self-Restraint Checklist)
Rojahn, 1986 A 2 Multiple non-random samples “individuals registered in schools, training 0.56
centres, workshops or group homes of the Life Support for the Mentally
Retarded. . .estimated [to serve] 300,000 retarded persons across the Federal
B N/A Republic of Germany” (p. 269)
C 2 Informant report of adaptive functioning — Vineland Social Maturity Scale
(Doll, 1935)
D 1 Unvalidated survey “four forms of stereotypy were to be scored present or
absent.... self-restraint of the arms in own clothing" (p. 269)
Rooker et al., A 1 Single regional sample — inpatient unit 0.25
2020
B 0 Unspecified
C L Recruited from specialist service — “Inclusion criteria were... a diagnosis of
5 i IDD [intellectual and developmental disabilities]” (p. 1044)

Observation, inter-rater reliability not stated
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Appendix 2.5: Descriptions of genetic syndromes reported across samples

Genetic syndrome name Participants with Sample(s)
diagnosis (n)
Congenital Rubella 1 Iwata et al.
Cornelia de Lange 91 Hyman et al.
Iwata et al.
Rooker et al.
Down syndrome 14 Bruhl et al.
Iwata et al.
Oliver et al. Devices
Fragile X 1 Forman
Genetic cause of ID 4 Oliver et al. Devices
Lesch-Nyhan 1 Iwata et al.
Lowe 1 Forman
Phenylketonuria (PKU) 4 Bruhl et al.
Iwata et al.
Rett 3 Iwata et al.
Smith-Magenis 1 Forman
Tuberous Sclerosis Complex 3 Forman
Total 124 6
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Appendix 2.6: Forest plot for quality effects model for the overall prevalence of self-restraint

Author Weight PR 95%-
Bruhl et al. 1982 — 475% 0.56[0.33,079]
Favell et al. 1981 —a 5.50% 0.19[0.02, 0.36]
Forman 2003 —— 8.87% 065[053,077]
Fovel et al. 1989 M 3.09% 0.04[0.03,0.08]
Hagopian et al. 2015 —a— 6.74% 0.15[0.06,0.25]
Hyman et al. 2002 : — 8.98% 053[043,064]
Iwata et al. 1994 rm 7.81% 0.07[0.03,0.11]
Laverty et al. 2020 ! —a— TE7% 043[0.31,055]
Oliver et al. 2003 (Devicesfthesis) = 5.74% 0.91[0.84, 0.99]
Oliver et al. 2003 (Mo devices) i —a— 5.62% 0.59[043,074]
Powell et al. 1996 —a— 5.93% 0.46][0.37,0.58]
Richards et al. 2017 (Adults) : HElH 9.23% 043036, 0.49]
Richards et al. 2017 (Children) H HElH 9.23% 041034, 048]
Rojahn 1986 L] 784% 011008013
Rooker et al. 2020 P 3.01% 0.35[0.15, 0.54]
RE Model -4 ------- San o okEEEEREEEEEE 1 100.00% 040027, 053]

0 02 04 06 08 1
Transformed Proportion
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Appendix 2.7: Overall prevalence of self-restraint heterogeneity checks

a. Baujat chart of sources of heterogeneity for the overall prevalence of self-restraint
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Contribution to overall heterogeneity

b. Overall pooled prevalence estimate for self-restraint “leave-one-out” analysis

Study PR PR 95%-Cl
Omitting Bruhl et al. 1952 —=— 0.38 [0.25; 0.51]
Omitting Favell et al. 1981 —+— 0.40 [0.27; 0.54]
Omitting Forman 2003 —— 037 [0.24;0.50]
Omitting Fovel et al. 1989 —=— 042 [0.29; 0.54]
Omitting Hagopian et al. 2015 ——— 0.41 [0.27; 0.54]
Omitting Hyman et al. 2002 —— 0.38 [0.24;0.51]
Omitting Iwata et al. 1994 —+=0.41 [0.29; 0.54]
Omitting Laverty et al. 2020 —— 039 [0.25/0.52]
Omitting Oliver et al. 2003 (Devicesithesis) —+=— 0.35 [0.24; 0.46]
Omitting Oliver et al. 2003 (Mo devices) — 0.38 [0.24; 0.57]
Omitting Powell et al. 1996 —— 0.38 [0.25; 053]
Omitting Richards et al. 2017 (Adults) —= 0.39 [0.25; 0.52]
Omitting Richards et al. 2017 (Children) —+— 0.39 [0.25;052]
Omitting Rojahn 1986 —+— 041 [0.28; 0.54]
Omitting Rooker et al. 2020 —+— 0.39 [0.26;053]
Random effects model | | | {1;} 0.39 [0.26; 0.52]

04 02 0 02 04
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Appendix 2.8: Categorisation of observed self-restraint topographies across questionnaire items

Appendices

Questionnaire measure

Observational measure

Measure and Description of item Study Verbatim description of observed n engaged in
item topography topography
SRC item 1 Wraps self in own Bruhl et al., 1982 Wraps himself up into shirt; Crawls into 4
clothing his T-shirt; Wraps herself up into her
pajamas at night
Favell etal., 1981  Wrapping his arms in whatever cloth was
available (e.g., bed linen or his shirt)
SRC item 2 Holds onto others, Bruhl et al., 1982 Hooks arms under staff’s arms while near 2
holds onto others’ staff
clothing Hagopian et al., Holding onto others
2015
SRC item 3 Positions self to Hagopian et al., Placing BOTH arms under his body 1

restrain

2015

(includes under his leg)

Note. SRC = Self-Restraint Checklist.
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Questionnaire measure

Observational measure

Measure and Description of item Study Verbatim description of observed topography n engaged in
item topography
SRC item 7 Chooses mechanical Bruhl et al., 1982 Constantly looked for his posey-blet and put 4
restraint himself into it or wrapped it around his neck,
though not with any evident suicidal intent
Favell et al., 1981 Jane enjoyed being restrained and consistently
attempted to sit in the restraint chair; He had a 9-
year history of being continuously restrained in a
variety of devices, including a camisole, arm
splints and a wrist-to-waist belt
Hagopian et al., Wearing the weighted blanket over her body
2015
SRQitem 1 Entwine his or her Hagopian et al., Wrapping hand(s) in shirt 1
hands in the front of the 2015
clothes that are worn
e.g. t-shirt, jumper?
SRQitem 2  Pull his or herarmsout Bruhl et al., 1982 Pushes hands into his shirts; Wraps arms into his 5

of the sleeves and push
them part or all of the
way into the main body
of the clothes that are
worn

Hagopian et al.,
2015

T-shirt; Hides arms high up under blouse;
Restrains his right arm in his shirt at night
Placing BOTH arms inside shirt

Note. SRC = Self-Restraint Checklist; SRQ = Self-Restraint Questionnaire.
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Questionnaire measure

Observational measure

Measure and Description of item Study Verbatim description of observed  nengaged in
item topography topography
SRQitem 3  Pull the sleeves of his or her clothes Hagopian et al., 2015  Covering her hands with her 1
over hands if clothes have long stockinet e.g., pulling her stockinet
sleeves? over her hand
SRQ item 4 If permitted, does he or she push Bruhl et al., 1982 Puts hands in pants 1
hands inside trousers, if he or she is
wearing them?
SRQitem6  Wrap his hands/arms together with ~ Bruhl et al., 1982 Wraps towels around forearms 1
any piece of long material e.g.
sock, scarf when there is access to
the material
SRQitem7  Wrap a long piece of material e.g. Hagopian et al., 2015  Worapping arms in clothing 1

sock, scarf, around either or both
arms but not so that they are held
together, when there is access to the
material

Note. SRQ = Self-Restraint Questionnaire.
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Questionnaire measure

Observational measure

Measure and Description of item Study Verbatim description of n engaged in
item observed topography topography
SRQitem8  Wrap or entwine hands in material other Hagopian etal.,  Wrapping hands in a towel, sheet 2
own clothes e.g. curtains, bed clothes, other 2015 or clothing; wrapping arms/hands
clothing, if it is available in shoe laces
SRQitem9  Wrap a blanket, sheet, towel or other large Bruhl et al., Wraps himself up into blankets 1
piece of material around himself or herself if 1982
it is available
SRQ item 10  Entwine arms around a chair or other piece  Bruhl et al., Hooks arms under arms of chair 2
of furniture 1982
Hagopian etal.,  Putting arms through mat handles
2015 (will not include restraint on
therapist attempts)
SRQ item 13  Lie/sit in a position which restricts the Hagopian etal.,,  Lying on hands/arms; Laying on 3
movement of arms e.g. with them under the 2015 arms/hands; Laying on top of one
body, behind the back or pressed against a or both arms or hands
wall
SRQ item 14  Carry an object or objects around but not Bruhl et al., Carries pillow or blanket over his 1
manipulate, use or play with them 1982 head

Note. SRQ = Self-Restraint Questionnaire.
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Questionnaire measure

Observational measure

Measure and  Description of item Study Verbatim description of observed n engaged in
item topography topography
SRQ item 15  Sits on hands Bruhl et al., Sits on hands (at times); Sits on hands 7
1982
Hagopian et al.,  Sitting on her hands; Sitting on hands/arms;
2015 Sitting on arms/hands; Sitting on hands;
Sitting on one or both hands
SRQ item 18  Push hands between the legs Hagopian et al.,  Placing one or both hands in between her 1
2015 legs
SRQitem 19  Folds arms Hagopianetal.,  Folding arms 1
2015
SRQitem 22  Does he or she ask or otherwise =~ Hagopian etal.,, Holding therapists hand 1
indicate that he or she wants 2015
hands held e.g. putting hands into
another's or under another's arm?
SRCitem8/  Other Bruhl et al., Wraps fingers up into her necklace during 8
SRQ item 25 1982 day time; Hides hands behind apron

Hagopian et al.,
2015

Sitting or laying on others with her
hands/arms between bodies; Placing a
pillow over his body; Placing hands, arms or
legs under pillow, Covering hands or head
with items (i.e. mat, blanket), Crossing legs

Note. SRC = Self-Restraint Checklist; SRQ = Self-Restraint Questionnaire.
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Appendix 2.9: Prevalence estimates and confidence intervals of each topography of self-restraint for all participants
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Self-restraint topography

O Estimates for topographies involving the use of clothing or materials
A\ Estimates for topographies involving the use of body
O Estimates for topographies involving the use of objects
X Estimates for topographies involving a preference for imposed restraint
—+ Estimates representing other forms of self-restraint
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Appendix 2.10: Qualitative descriptions of “other” forms of self-restraint

Author n Description of self-restraint
“other”
topography

Bruhl et al. 2 "hides hands behind apron™ (p. 228)
“constantly looked for posey-belt and put himself into
it or wrapped it around his neck, though not with any
evident suicidal intent™ (p. 228)

Hagopian et al. 3 "placing a pillow over his body, or placing hands, arms
or legs under pillow"
"crossing legs”
""covering hands or head with items (i.e. mat, blanket)"
(author-sent observational data)

Laverty et al. 2 “Sits under beanbag”
“Wraps self in sofa throw” (author-sent data, parent
report)

Richards et al. 1 “Locks doors” (author-sent data, parent report)

Adults

Richards et al. 1 Pushes body against walls (author-sent data, parent

Children report)
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Appendix 2.11: Prevalence of self-restraint in the presence of self-injurious behaviour
heterogeneity checks

a. Baujat chart of sources of heterogeneity for the prevalence of self-restraint in
individuals who self-injure

b.
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“Leave-one-out” analysis for the prevalence of self-restraint in the presence of self-

injury

Study

Omitting Bruhl et al. 1982

Omitting Favell et al. 1981

Omitting Forman 2003

Omitting Fovel et al. 1989

Omitting Hagopian et al. 2015

Omitting Hyman et al. 2002

Omitting Iwata et al. 1994

Omitting Laverty et al. 2020

Omitting Oliver et al. 2003 (Devicesithesis)
Omitting Oliver et al. 2003 (Mo devices)
Omitting Powell et al. 1996

Omitting Richards et al. 2017 (Adults)
Omitting Richards et al. 2017 (Children)
Omitting Rojahn 1986

Omitting Rooker et al. 2020

Random effects model
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Appendix 2.12: Quality-rated forest plot for the prevalence of self-restraint that co-occurs
with self-injury

Author Weight PR 95%-

Bruhl et al. 1982 — 475% 0.56[0.33,079]
Favell et al. 1981 —a 5.49% 0.19[0.02, 0.36]
Forman 2003 —— 8.84% 065[053,077]
Fovel et al. 19589 i 3.07% 0.04[0.02,0.05]
Hagopian et al. 2015 —a— 6.72% 0.15[0.06, 0.25]
Hyman et al. 2002 : —— 8.96% 0.41[0.31,051]
Iwata et al. 1994 rl-| 7.78% 0.07[0.03,011]
Laverty et al. 2020 P om 7.87% 0.15[0.06,0.23]
Oliver et al. 2003 (Devicesfthesis) — 5.35% 059[043, 074]
Oliver et al. 2003 (Mo devices) : - 5.99% 0.91[0.84, 0.99]
Powell et al. 1996 —a— 591% 0.46[0.37,0.56]
Richards et al. 2017 (Adults) : HilH 9.23% 028[022 0.34]
Richards et al. 2017 (Children) : a3l 9.23% 0.26[020,032]
Rojahn 1986 iom 7.80% 0.12[0.09,0.15]
Rooker et al. 2020 —_ 3.01% 0.35[0.15,0.54]
RE Model '*—-I-I-— ------------- 1 100.00% 0.34[0.21, 0.48]

0 02z 04 08 08 1

Transformed Proportion

Appendix 2.13: Quality-rated forest plot for the prevalence of self-restraint in the absence of
self-injury

Author Weight PR 95%-
Fovel et al. 1989 |-| 8.92% 0.01[0.00,0.01]
Hyman et al. 2002 Po—a— 23.47% 0.12[0.08,0.19]
Laverty et al. 2020 P 16.96% 0.28[0.18, 0.39]
Richards et al. 2017 (Adults) —— 25.36% 0.14[0.10,0.19]
Richards et al. 2017 (Children) —— 25.29% 0.14[0.10,0.19]
RE Model u——*—— ---------- 1 100.00% 0.15[0.06, 0.24]

0 0.1 0.2 03 04

Transformed Propaortion
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Appendix 2.14: Prevalence of self-restraint in the absence of self-injurious behaviour
heterogeneity checks

a. Baujat chart of sources of heterogeneity for the prevalence of self-restraint in the
absence of self-injury

Fovel etal. 1989
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Influence on the overall effect

b. Leave-one-out” analysis for the prevalence of self-restraint in the absence of self-

injury

Study PR PR 95%.-Cl
Omitting Fovel et al. 1989 = 015 [01Z;0.18]
Omitting Hyman et al. 2002 ——— 014 [0.03; 0.24]
Omitting Laverty et al. 2020 — e 010 [0.03;017]
Omitting Richards et al. 2017 (Adults) ——— 0.13 [0.03; 0.24]
Omitting Richards et al. 2017 (Children) — 013 [0.02; 0.24]
Random effects model - ~=I=::=I~ 0.13 [0.05;0.21]

02 01 0 01 02
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Appendix 2.15: Random effects forest plots for each correlation analysis

a. Self-injurious behaviour and self-restraint

Study TE seTE Correlation

Bruhl etal. 1982 0.24 0.0133 —a—

Favell et al. 1981 0.22 0.0106 .

Forman 2003 0.13 0.0020 ;

Hagopian et al. 2015 0.14 0.0027

Hyman et al. 2002 0.20 0.0034

Iwata etal. 1994 0.08 0.0005

Laverty etal. 2020 0.22 0.0033

Oliver etal. 2003 (Devicesfthesis) 0.51 0.0125 .
Powell et al. 1996 0.10 0.0010 i

Richards et al. 2017 (Adults) 0.33 0.0015
Richards etal. 2017 (Children) ~ 0.26 0.0012

Rojahn 1986 0.01 0.0000
Rooker et al. 2020 0.21 0.0092
Random effects model ———

Prediction interval

COR 95%-Cl Weight

024 [021,026] 76%
022 [020,024] 77%
013 [012,013] 77%
014 [013;014] 7.7%
0.29 [028029] 77%
008 [008 008 77%
022 [021,022] 77%
047 [045049] 76%
010 [0.10;010] 7.7%
0.32 [031,032] 77%
025 [025,025] 77%
001 [001,001] 77%
021 [019,023] 77%

0.21 [0.14;0.27] 100.0%
[-0.08; 0.46]

Heterogeneity: 1 = 100%, t° = 00162, p = 0

1
08

b. Restricted/repetitive behaviours and self-restraint

Study TE selE Correlation
Laverty et al. 2020 0.00 0.0083 —|"‘—
Richards et al. 2017 (Adults)  0.00 0.0018 =
Richards et al. 2017 (Children) 0.00 0.0022 =

Random effects model %
Prediction interval

COR 95%-Cl Weight
0.00 [-0.01;0.02] 27%
0.00 [0.00;0.00] 58.7%
0.00 [0.00;0.01] 386%

0.00 [0.00;0.00] 100.0%
[-0.02; 0.02]

Heterogeneity: ’z =0%, [2 =0,p=050
-01 -0.05 0 0.05

c. Compulsive behaviours and self-restraint

Study TE seTE Correlation COR
Hyman et al. 2002 0.00 0.0060 —
Powell et al. 1996 0.00 0.0056 .
Random effects model ‘lb
Heterogeneity: f2 =0%, 1'2 =0,p=099 f T ! T !
-0.1 -0.08 ] 0.05 01

d. Impulsivity/overactivity and self-restraint

Study TE seTE Correlation
Laverty et al. 2020 0.01 0.0097 —|'—‘—
Richards et al. 2017 (Adults)  0.00 0.0019 L]
Richards et al. 2017 (Children) 0.00 0.0025 &

Random effects model %
Prediction interval

95%-C1 Weight

1,0.01] 46.5%

0.00 [-0.0
0.00 [-0.01;0.01] 53.5%

0.00 [0.00;0.01] 100.0%

COR 95%-C1 Weight
0.01 [0.01,003] 24%
0.00 [0.00;000] 625%
0.00 [0.00;001] 351%

0.00 [0.00;0.00] 100.0%
[-0.02; 0.02]

Heterogeneity: .’2 =0%, r2= 0,p=085
-0.1 -0.05 0 0.05

e. Stereotyped behaviours and self-restraint

Study TE seTE Correlation

Laverty et al. 2020 0.00 0.0032
Oliver et al. 2003 (Devicesithesis) 0.05 0.0326

Random effects model

COR 95%-Cl Weight

0.00 [-0.01,0.01] 76.0%
0.05 [-0.02;0.11] 24.0%

0.01 [-0.03; 0.05] 100.0%

f T T T T T
-0.1 -0.05 0 0.05 01 015

Heterogeneity: 1” = 47%, 7° = 0.0005, p = 0.17

0.2
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Appendix 2.16: Forest plots for quality-rated random effects model for each correlation
analysis

a. Self-injurious behaviour and self-restraint

Author Weight PR 95%-Cl
Bruhl et al. 1982 - 6.03% 0.24[0.21,0.26]
Favell et al. 1981 HH 6.40% 0.22[0.20, 0.24]
Forman 2003 n 9.80% 0.13[0.12,0.13]
Hagopian et al. 2015 L 7.31% 0.14[0.13,0.14]
Hyman et al. 2002 L] 9.80% 0.29[0.28, 0.29]
Iwata et al. 1994 L} 8.20% 0.08[0.08, 0.08]
Laverty et al. 2020 ] 8.48% 0.22[0.21,0.22]
Oliver et al. 2003 (Devicesithesis) H- 6.09% 0.47 [0.45, 0.49]
Powell et al. 1996 . 6.44% 0.10[0.10,0.10]
Richards et al. 2017 (Adults) [ ] 9.80% 0.32[0.31,0.32]
Richards et al. 2017 (Children) ] 9.81% 0.25[0.25, 0.25)
Rojahn 1986 ] 8.20% 0.01[0.01,0.01)
Rooker et al. 2020 [l 364% 0.21[0.19,0.23]
RE Model i waplipn------ - 100.00% 0.21[0.14, 0.27]

T T T T 1
0 01 02 03 04 05
Transformed Fisher's z Transformed Correlation Coefficient
b. Restricted/repetitive behaviours and self-restraint

Author Weight PR 95%-Cl
Laverty et al. 2020 — 233% 0.00[-0.01, 0.02]
Richards et al. 2017 (Adults) —— 58.88% 0.00 [-0.00, 0.00]
Richards et al. 2017 (Children) —-— 38.79% 0.00[-0.00,0.01]
RE Model n’-« 100.00% 0.00 [-0.00, 0.00]

r T I T T 1
-0.02 -0.01 0 001 002 0.03
Transformed Fisher's z Transformed Correlation Coefficient
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c. Compulsive behaviours and self-restraint

Author

Weight PR 95%-Cl

Hyman et al. 2002

Powell et al. 1996

52.79% 0.00[-0.01,0.01]

47.21% 0.00[-0.01,0.01)

RE Model

»__:_—_4

I T | T T 1
001 0 0 0 001

Transformed Fisher's z Transformed Correlation Coefficient

d. Impulsivity/overactivity and self-restraint

Author

100.00% 0.00 [-0.00, 0.01]

Weight PR 95%-Cl

Laverty et al. 2020

Richards et al. 2017 (Adults)

Richards et al. 2017 (Children)

2.06% 0.01[-0.01,0.03]

62.70% 0.00[-0.00, 0.00]

35.24% 0.00[-0.00,0.01]

RE Model

T T T T T 1
-002 -001 0 0.01 002 003

Transformed Fisher's z Transformed Correlation Coefficient

e. Stereotyped behaviours and self-restraint

Author

100.00% 0.00 [-0.00, 0.00]

Weight PR 95%-Cl

Laverty et al. 2020

Oliver et al. 2003 (Devicesithesis)

81.38% 0.00[-0.01,0.01]

18.62% 0.05(-0.02,0.11)

RE Model

b4
—_—
T T T 1
-0.05 0 0.05 0.1 0.15

Transformed Fisher's z Transformed Correlation Coefficient

100.00% 0.01(-0.03, 0.05]

Appendices

333



Appendices

Appendix 3.1: BEOND study consent form

UNIVERSITYDF WY 288108 muhi%miw t‘ LINIVERSITY OF
BIRMINGHAM WaRWICK o Carstrn S or [ ainpurenmas e | My SURREY

BEOND

Behavioural and Emotional Outcomes in individuals with Neurodevelopmental Disorders (EEQND

Study Directors: Dr Caroline Richards, Dr Hayley Crawlord, Dr Jane Waite & Dr Jo Moss

Consent Form for Parents/Caregivers and Individuals Under 16 Years Old
Varsion 2, 08/08/2022

PLEASE READ THIS SECTION FIRST

MNow it is up to you to decide whether or not you and your child/the person you care for would like to
participate. The decision about whether or not to take part in the study must be 'informed’. This means
that anyone making the decision must understand exactly what is involved in the study. what will be
required from participants and why. They should have read and understood both the BEOND
Information Sheet (v2 07/09/2022) and the GDPR Privacy Statement v2 0509/20232).

As the person completing the survey we reguire consent from the parentfcaregiver who intends to
complete the survey. However, because the survey collects a lot of information about your childithe
person you care for, it is also important to consider how they feel about participation.

A symbol information sheet is provided in this pack to help you explain the study to your child/the person
you care for_ If you are unsure whether or not your child/the person you care for is able to understand
enough about the BEOND study to make a decision independently then the study team can provide you
with support in how to assess this.

If your childfthe person you care for is unable to understand the study information then as
parent/caregiver you can provide consent for both of you. If your child'the person you care for is able to
understand the study information then we would also seek assent from them that they are happy for you
to share their information with us.

Please make sure you have read and understood the information sheet and thought about whether your
childithe person you care for would be able to understand the BEOMD study. Please select the
appropriate option and complete the sections as instructed:

To the best of my knowledge | believe my childithe person | care for has understood the study
information and is capable of making a decision about whether they would like to participate in the I:I
study.
Please complete section 1 and then have your child/the person you care for complete section 2
To the best of my knowledge | believe my childthe person | care for is unable to understood
the BEOMND study information and would not be capable of making a decision about whether
they would like to participate in the study.
You as the parent'caregiver will need to provide consent for your childthe person you care D
for, please complete section 1 only.

By ticking this box you acknowledge that in consenting yourself you are also providing

consent on behalf of your childithe person you care for.

BEOND Child Consent Form 1 o
IRAS: 299757. Version 2. 08/08/2022 BE N D;
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SECTION 1 For the person completing the survey
Please indicate your response to the following statements by circling 'yes' or 'no’ as appropriate:

1.

I confirm that | have read and understood the participant information shest
for the BEOND study (v2 07/03/2022). | have had the opportunity to consider
the information, ask guestions and have had these answered satisfactorily.

| agree to my personal data and that of my child/person | care for and data
relating to me and that of my child/person | care for collected during the
study being processed as described in the Participant Information Sheet.

I understand that if during the study | tell the research team something that
causes them to have concems in relation to my health and/or welfare or that
of my child/person | care for they may need to breach my confidentiality.

I understand that my participation and that of my child/person | care for is
voluntary and that | am free to withdraw at any time without giving any
reason, without my or that of my child's/person | care for's medical care or
legal rights being affected.

| agree to take part in the above study.

Optional clauses, the statements below are optional:

6.

| agree to the Cerebra Network for Neurodevelopmental Discrders sharing
my research data with any professionals or clinicians working with me and
the person | care for should they request to see them.

| agree to a member of the research team contacting the person | care for's
GP to confirm any current diagnesis. | understand that if such information is
unavailable then a member of the research team will contact me to arange
genetic testing the in form of a saliva swab.

| agree to my anonymised data being used by research teams outside of the
Cerebra Network for future research.

I would like to receive a personalised feedback report detailing the results
from my child/the person | care for.

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

Signature Date

IRAS: 299757. Version 2. 08/09/2022

_ 2
BEOND Child Consent Form BEON Dl
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These are the details that we will use for all future contact relating to BEOND.
Please complete in block capitals and ensure that all details are accurate before continuing.

Your name:

First mame(s) Surname

Name of your child/person you care for:

First name(s) Surname

Your relationship to your child/the person you care for:

Contact details

Address:

Postcode:

Telephone number:

Email address:

Optional if you have consented fo point 7 above, please complete GP defails below

MName of your child/the person you care for's GP:

URRE

GF Address:

GF Telephone Number:

If you have medical letters or documents that confirm your child/fhe person you care for'’s
diagnosis that you are happy to share with us, then you may include & phofocopy when you
return this pack. Otherwise, email ks wade@bham.sc.uk to discuss secure ways of sharing
documentation with us digitally.

DO NOT EMAIL MEDICAL DOCUMENTATION AS AN ATTACHMENT.

BEOND Child Consent Form 3 0
IRAS: 299757. Version 2. 08/09/2022 BE N DE
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SECTION 2 For the person being reported on

If your childithe person you care for is able to understand the information provided in the
information sheet, either independently or with your support, then please get them to fill out this

section.

Please let us know if you agree with each of the below statements by circling ‘yes’ if you agree,

or 'no’ if you disagree:

1. Has somebody else explained the project to you or have you read the

information? YES
2. Do you understand what the project is about? YES
3. Have you asked all of the questions you want? YES
4. Hawve you had your guestions answered in a way you understand? YES
5. Do you understand it is OK to stop taking part at any time? YES
6. Are you happy to take part? YES

If you circled ‘'no’ for any of the statements, or if you don't want to take part, then stop here and

don't fill out any more of the form.

NO

NO
NO
NO
NO
NO

If you circled “yes' for all of the statements then please answer these extra statements and then

write your name in the space below.

These statements are optional. You can choose if you want to say ‘yes' to these. Even if you say

‘'no to these you can still take part and we will not do anything you say 'no’ to:

7. If your doctorfother medical professional asks to see your results from this

project, it is OK for us to share this with them? YES
8. Are you happy for us to lock at your DMA test results, or to send you a swab

so we can find cut about your DMNA? YES
9. Are you happy for us to contact you again in the future YES

Your name: Date:

Flease also tell us who explained the study to you:

Print name: Date:

BEOND Child Consent Form 4 o
IRAS: 299757. Version 2. 08/08/2022 BE N Di

NO

NO

NO
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BEOND

Eehavioural and Emotional Outcomes in individuals with Neurodevelopmental Disorders (EEQND

UNIVERS]TY O L A I I I I I A Uni I k LIMIVERSITY OF
E e :'N SURREY

Study Direclars: Or Caroline Richards, Or Hayley Crawford, Or Jane Walle & Dr Jo Moss

Consent Form for Parents/Caregivers and Individuals Over 16 Years Old

PLEASE READ THIS SECTION FIRST

Mow it is up to you to decide whether or not you and your child/the person you care for would like to
participate in the BEOND study. The decision about whether or not to take part in the study must be
‘informed'. This means that anyone making the decision must understand exactly what is involved in the
study, what will be required from participants and why. They should have read and understood both the
BEOMND Information Sheet (v2 07/09/2022) and the GDPR Privacy Statement (v2 05/032022).

As the person completing the survey we require consent from the parent/caregiver who intends to
complete the survey. However, because the survey collects a lot of information about your childfithe
person you care for, it is also important to consider how they feel about participation.

A symbol information sheet is provided in this pack to help you explain the study to your child/the person
you care for. If you are unsure whether or not your child/the person you care for is able to understand
enough about the BEOND study to make a decision independently then the study team can provide you
with support in how to assess this.

Please make sure you have read and understood the information sheet and thought about whether your
childithe persen you care for would be able to understand the BEOMND study.
Please select the appropriate option and complete the sections as instructed:

To the best of my knowledge | believe my childfthe person | care for has understood the BEOND

study information and is capable of making a decision about whether they would like to participate D
in the study.

Flease complefe section 1 and then have your child'the person you care for complefe section 2

To the best of my knowledge | believe my childithe person | care for unable to understand the
BEOMD study information and would not be capable of making a decision about whether they would

like to participate in the study. D
You will need fo identify &n sppropriate consulfes — please refer fo the consultes information sheet

for guidance. The person completing the survey should complete section 1. If someone else is
acting as consulfee they should compiefe section 3.

0 c 1
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SECTION 1 For the person completing the survey
Please indicate your response to the following statements by circling 'yes' or 'no’ as appropriate:
1. | confirm that | have read and understood the participant information shest
for the BEOND study (v2 07/09/2022). | have had the opportunity to consider YES NO
the information, ask questions and have had these answered satisfactorily.

2. | agree to my personal data and that of my child/person | care for and data
relating o me and that of my child/person | care for collected during the wpg NO
study being processed as described in the Participant Information Sheet

3. | understand that if during the study | tell the research team something that
causes them to have concems in relation to my health andlor welfare orthat vgg nOo
of my child/person | care for they may need to breach my confidentiality.

4. | understand that my participation and that of my child/perscn | care for is
voluntary and that | am free to withdraw at any time without giving any
reason, without my or that of my child's/person | care for's medical care or YES NO
legal rights being affected.

3. | agree to take part in the above study.
YES NO

Optional clauses, the statements below sre optional:

6. | agree to the Cerebra Network for Meurodevelopmental Disorders sharing
my research data with any professionals or clinicians working with me and vgg NO
the person | care for should they request to see them.

7. |agree to a member of the research team contacting the person | care for's
GP to confirm any current diagnosis. | understand that if such information is
unavailable then a member of the research team will contact me to arrange YES NO
genetic testing the in form of a saliva swab.

8. | agree to my anonymised data being used by research teams outside of the
Cerebra Network for future research. YES NO

9. | would like to receive a personalised feedback report detailing the results
from my child/the person | care for. YES NO

If you are also acting as consultee on behalf of your child/the person you care for please read
and respond to points 10 & 11 below.

If you are NOT in a position to act as consultee, please leave points 10 & 11 blank and
have the person acting as consultee complete section 3.

10. | confirm that | have read and understood the consultee information sheet
(w2 07/09/2022) and that | am an appropriate person to act as consultee to YES NO
my child / the person | care for, for the purposes of the BEOND study.

11. It is my opinion as consultee that my child/the person | care for would have

no objection to participating in the BEOND study YES NO
Signature Date
BEOND Adult Consent Form 2
IRAS: 209757. Version 2. 07/09/2022 BEON Dl
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These are the details that we will use for all future contact relating to BEOND.
Please complete in block capitals and ensure that all details are accurate before continuing.

Your name:

First name(s) Surname

Name of your child/person you care for:

First name(s) Eurname

Your relationship to your child/the person you care for:

Contact details

Address:

Postcode:

Telephone number:

Email address:

Optional if you have consented fo point 7 above, please complete GP defails below

MName of your child/the person you care for's GP:

GF Address:

GP Telephone Mumber:

If you have medical letfers or documents that confirm your child / the person you care for's
diagrnosis that you are happy to share with us. then you may include & photfocopy when you
return this pack. Otherwise, email k.a.wade@bham. sc.uk to discuss secure way's of sharing
documentation with us digitally.

DO NOT EMAIL MEDICAL DOCUMENTATION AS AN ATTACHMENT.

BEOND Adult Consent Form 3 0
IRAS: 299757, Version 2. 07/09/2022 BE N DE
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SECTION 2 For the person being reported on

If your childfthe person you care for is able to understand the information provided in the
information sheet, either independently or with your support, then please get them to fill out this
section.

Please let us know if you agree with each of the statements below by circling ‘yes' if you agree,
or 'no’ if you disagree:

1. Has somebody else explained the project to you or have you read the

information? YES NO
2. Do you understand what the project is about? YES NO
3. Have you asked all of the questions you want? YES NO
4. Have you had your questions answered in a way you understand? YES NO
5. Do you understand it is OK to stop taking part at any time? YES NO
6. Are you happy to take part? YES NO

If you circled ‘ne’ for any of the statements, or if you don't want to take part, then stop here and
don't fill out any more of the form.

If you circled “yes' for all of the statements then please answer these extra statements and then
write your name in the space below.
These statements are optional. You can choose if you want to say *yes' to these. Even if you say

‘'no to these you can still take part and we will not do anything you say 'no’ to:

7. If your doctorfother medical professicnal asks to see your results from this

project, it is OK for us to share this with them? YES NO
8. Are you happy for us to look at your DMA test results, or to send you a swab
so we can find out about your DMNA? VES NO
9. Are you happy for us to contact you again in the future YES MO
Your name: Date:
Please also tell us the name of the person who explained the study to you
Frint name: Date:
BEOND Adult Consent Form 4
IRAS: 299757, Version 2. 07/09/2022 BEON DE
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The Background Questionnaire
B The Cerebra Nefwaork for Newrodevelopmerntal Disorders

SECTION 1

The following questions are about your child/the person you care for:

1.

Which of the following best describes their gender?
L] Male
[] Female

L] Prefer to self-describe as:
{e.g. non-binary, gender fluid, agender)

L] Prefer not to say

Does their current gender identity match the gender they were assigned at birth?
[ Yes

[ Ne- assigned male at birth
[ Mo - assigned female at birth

Date of Birth: f / Age in years:
Due date: i L1 Tick if due date is not known
Does your child/the person you care for use at least 30 different signs/words in their
vocabulary?
[ Yes
L1 No
Is your child/the person you care for able to walk unaided?
[ Yes
L] No
Which of the following best describes your child'the person you care for's ethnic group?
L] white
[ Mixed or multiple ethnic groups
[ Asian or Asian British
] Black, African, Caribbean, or Black British
L1 Mot listed:
. : 1
BEOND Background Questionnaire
IRAS: 209757 Version 2. 07/09/2022 BEOND

342



Appendices

UNIVERSITY®F L SER N Aston University L UNIVERSITY OF
B BIRMINGHAM  ‘WamwiCk The Caemsrs Hitwark f e e § & SUR Y

3
P Cebr ko ) s

6. Has your childthe person you care for been diagnosed with a genetic syndrome?

[ Yes — Please indicate which syndrome below and answer questions 7-9
[] Mo - Please move on to question 10

[ 19p13 [ Paliister-Killian Syndrome
[ 1p36 [ Pitt-Hopkins Syndrome

[ 8p23 deletion [ Phelan McDermid Syndrome
[ Angelman Syndrome [ Potocki-Lupski Syndrome
] CHARGE Syndrome [] Prader willi Syndrome

[ cri du Chat Syndrome [] Rubenstein Taybi Syndrome
[ comelia de Lange Syndrome [ sate2 Syndrome

[] bown Syndrome [1 smith Magenis Syndrome
[ Fragile X Syndrome [ soto Syndrome

[ Kieefstra Syndrome [] Tuberous Sclerosis Complex
[ Lowe Syndrome [] williams Syndrome

[ Not listed:

What is the genetic mechanism causing your child/the person you care for's syndrome?
[ Uni-Parental Disomy 1 Translocation

[ Deletion [ Unknown

Il Sequence repetition

L] Mot listed:

At what age was your childthe person you care for diagnosed?

Who diagnosed your child/the person you care for?
[ Pediatrician

Llep

L1 Clinical Geneticist

[ other:

10. Has your child/the person you care for been diagnosed with an intellectual disability,

leaming disability or global developmental delay?
[ ¥es - Please indicate the level of disability below
[] No - Please move on to question 11

[ Mild [ Profound
] Moderate 1 Unknown
L] severe L other:

BEOND Background Questionnaire

IRAS: 299757. Version 2. 07/09/2022 BEON DI
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11. Has your child/the person you care for been diagnosed with autism?

[] Yes - Please indicate their diagnosis below
[] No - Please move on to question 12

[ Autism [J Autism Spectrum Disorder

[] Asperger Syndrome [ High Functioning Autism

[ Autistic Features [ Autistic (like) Traits

[ Autistic Continuum [ pervasive Developmental Disorder
[ Atypical Autism [ Autistic Spectrum

12. Has your child/the person you care for been diagnosed with ADHD?
[ ves
O Ne

13. Which of the following best describes your child/the person you care for's living
arrangement?
[ Lives with caregivers at least 50% of the time
Please complete section 2
[ Lives away from caregivers at least 50% of the time (either independently or in a
supported setting)
Please complete section 3

BEOND Background Questionnaire

IRAS: 299757. Version 2. 07/09/2022 BEON Di
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SECTION 2

The following questions are about you and your household:

BEOND Background Questionnaire
IRAS: 299757, Version 2. 07/09/2022

How would you describe your gender?

L1 Male
] Female

L] Prefer to self-describe as:
{e.g. non-binary, gender fluid, agender)
L] Prefer not to say

What was your age in years on your last birthday? years

Which of the following best describes your ethnic group?

L1 White

[ Mixed or multiple ethnic groups

L] Asian or Asian British

[ Black, African, Caribbean, or Black British
L] Mot listed:

LUINIVERESITY

su

Please select the option which best describes your highest level of formal education.

(1 No formal education

O] Secondary school, GCSEs or equivalent

1 College, sixth form, A levels or equivalent

L] University, undergraduate degree or equivalent
L] University, postgraduate degree or equivalent
L1 Not listed:

Who else, aside from yourself and your child/the person you care for, lives with you?

Relationship to the person you care for Age

Gender

BEOND}

L8
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6. Does the person you care for stay overnight away from home? (Tick all that apply)

[ no

] shared custody arrangement How often?
[l Crvemight visits with another relative How often?
] Respite Care How often?
[] Residential School How often?

How often?

[ Mot listed:

Recent data from research with families of children with special needs has shown that & family's
financial resources are important in understanding family member's views and experiences.
With this in mind, we would be very grateful if you could answer the additional question below.
We are not interested in exactly what your family income is, but we would like fo be able to look
at whether those with high versus lower levels of financial re sources hawve different experiences.

7. How does your total household income compare to the national average? (£29,000 in the
UK) Please include a rough estimate of total salaries and other income (including
benefits) before tax and national insurance/pensions.

{If you are responding from outside the UK, please respond accarding to your nafional
median income.)

[J Below the national average

O Roughly the same as the national average

] Above the national average
1 would prefer not to answer

Please check your answers and move on to the next guestionnaire

BEOMD Background Questionnaire

IRAS: 299757. Version 2. 07/09/2022 BEON Dl
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SECTION 3

The following questions are about the placement that your childithe person you care
for resides in:

What kind of placement does your childithe person you care for reside in?

(e.g. residential school, secure facility, supported living)

Which of the following best categorises the service providing the placement?
] Learning disability service

L] Autism service

L] Mental health service

L] Unsure/don't know

L] nia

L] other:

Excluding staff members, approximately how many other people does your child/the
person you care for share their lodgings/iving space with?

On an average day shift, how many support staff are on shift?

Does your child/the person you care for have an allocated key worker?

DYES
DND

How long has your childithe person you care for lived here?
[ Lessthana year

113 years

[13s years

L1 More than 5 years

Does your childithe person you care for have regular visits with their family?
L1 Overnight stays at family home

Il Day trips with family (Etther to family home or elsewhers)

L1 Family members visit at placement

L] Molimited contact with family

Please check your answers and move on to the next guestionnaire

BEOMD Background Questicnnaire

IRAS: 299757. Version 2. 07/08/2022 BEON Di
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1. Inthe past 2 years, has your child'the person you care for received support from
services/professionals for any of their physical, emotional and/or behavioural needs?

[ Yes
[ No (Please skip to question 7)

2. Which of the following professionals did your child/the person you care for see in order to
address their specific physical, emotional and/or behavioural needs?
(Pleass tick where applicable)

Mental Medical
Health concerns*®

Challenging

Professional/Service behaviour

Sleep

General Practitioner (GP)
Psychiatrist

Clinical Psychologist
Educational Psychologist
Occupational Therapist

Speech and Language Therapist
Syndrome-specific Support Group
Social Worker

MNurse

General Paediatrician

Teacher (Teaching Assistant

Dietician/ Mutritionist

Specialist medical professional
e.q. neurclogist, gastroenterologist
(Please specify)

Other (Please specify):

*Please briefly outline your child f the person you care for's medical concemns:

BEOMD Medication and Service Use Scale 1 ;
IRAS: 2089757 Version 1.1. 07/09/2022 BEON D
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3. Following access to the following professionals, have you noticed a change in your
childithe person you care for's challenging behaviour?
Flease tick where applicable.

E z

CHALLENGING BEHAVIOUR o o g g g
H B § g s

Professional/Service 5p EE £ £e 58
= = o = I g-

g8 | 58 $ s& | SF

General Practitioner (GP)
Psychiatrist

Clinical Psychologist
Educational Psychologist
Occupational Therapist

Speech and Language Therapist
Syndrome-specific Support Group
Social Worker

Nurse

General Paediatrician

Teacher (Teaching Assistant

Dietician/ Nutritionist

Specialist medical professional
&.g. neurclogist, gastroenterologist
(Please specify)

Other (Please specify):

BEOND Medication and Service Use Scale

IRAS: 209757, Version 1.1. 0F/09/2022 BEON Di
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4. Following access to the following professionals, have you noticed a change in your
child/the person you care for's sleep?
Please tick where applicable.

H g

SLEEP g 2 ) § §
[ > >

Professional/Service ] g 3 8 E ES 58
=8 @5 = % E =E

General Practitioner (GP)
Psychiatrist

Clinical Psychologist
Educational Psychologist
Occupational Therapist

Speech and Language Therapist
Syndrome-specific Support Group
Social Worker

Nurse

General Paediatrician

Teacher [Teaching Assistant

Dietician/ MNutritionist

Specialist medical professional
8.9 neurclogist, gastroenterologist
(Please specify)

Other (Please specify):

BEOMD Medication and Service Use Scale

IRAS: 209757, Version 1.1. 07/09/2022 BEON Dz
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5. Following access to the following professionals, have you noticed a change in your
child/the person you care for's mental health?
Flease tick where applicable.

MENTAL HEALTH

Professional/Service

Major
worsening
Slight
worsening
No change
Siight
improvement
Major
improvement

General Practitioner (GP)
Psychiatrist

Clinical Psychologist
Educational Psychologist
Occupational Therapist

Speech and Language Therapist
Syndrome-specific Support Group
Social Worker

Murse

General Pasdiatrician

Teacher [Teaching Assistant

Dietician/ Nutritionist

Specialist medical professional
e.g. neurclogist. gastroenterologist
(Please specify)

Other (Please specify):

BEOND Medication and Service Use Scale 4 ;
IRAS: 299757 Version 1.1. 07/08/2022 BEON D
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6. Following access to the following professionals, have you noticed a change in your
child/the person you care for's medical needs?
Flease tick where applicable.

E E

MEDICAL CONCERNS 2 g E} E E
= =

Professional/Service .;!', ‘E 5 g § 5 3 E- g-
=g 5 g 2 aE =E

General Practitioner (GP)
Psychiatrist

Clinical Psychologist
Educational Psychologist
Occupational Therapist

Speech and Language Therapist
Syndrome-specific Support Group
Social Worker

Murse

General Paediatrician

Teacher [Meaching Assistant

Dietician/ Nutritionist

Specialist medical professional
e.g. neurslogist, gastroenteralogist
(Please specify)

Other (Flease specify):

BEOND Medication and Service Use Scale
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7. Does your child! the person you care for currently take prescribed medication for their
specific physicalimedical, emotional and/or behavioural needs?

L] ves
L[] No(Please skip to question 9)

8. Please list curent medication, dose and primary reason for prescription.

Name of medication Dose | Primary reason for prescription

9. Do you consider that your child/the person you care for's physical, emotional and
behavioural needs have been met by your local services?
[] vYes (Please skip to end of form)
Ll nNo
L1 Partially met
L] Notsure

L1 My childithe person | care for does not have any specific physical, emotional, or
behavioural needs

10. What are the reasons for the unmet needs?
(Tick all that apply)

] A lack of service provision in your local area
] Alack of appropriate services for your child/the person you care for's needs
] Long waiting lists
L] covid-19-related restrictions to service access
[l Financial/personal reasons
0 Accessibility reasons

] other
(please specify):

Please check your answers and move on to the next questionnaire
_— . 6
BEOMND Medication and Service Use Scale
|RAS: 2008757, Version 1.1. 07/09/2022 BEON D;
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Appendix 3.3: Description of service access for challenging behaviour (N=260)

Service nyes/no % yes
Teacher/ teaching assistant 48 1212 18
Speech and language therapist 48 1212 18
Occupational therapist 45 /217 17
Clinical psychologist 39/223 15
Psychiatrist 371225 14
General paediatrician 31/231 12
Social worker 28 /234 11
Specialist 24 /238 9
Educational psychologist 23 /239 9
GP 221240 8
Nurse 16/ 246 6
Syndrome-specific support group 16/ 246 6
Other 10/ 252 4
Dietician/nutritionist 8 /254 3

Appendices
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Appendix 3.4: The Social Communication Questionnaire
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Material from the SCQ copyright © 2003 by Western Psychological Senvices.
Format adapted by C. Richards, University of Birmingham, under study titted. "BEQND, " for specific,
limited research use under license of the publisher, WPS (rights@wpspubiish com).
No additional reproduction, in whole or in part, by any medium or for any pwpose, may be made
without the prior, written authonzation of WIPS. All ights reserved.

Directions: Please answer each question by circling yes or no. A few questions ask about
several related types of behavior; please circle yes if any of these behaviors were present
during the past 3 months. Although you may be uncertain about whether some behaviors
were present or not, please answer yes or no to every question on the basis of what you think.

Is shefhe now able to talk using short phrases or sentences?

BT no, skip to question 8 Yea
Do you have a to and fro “conversation” with herhim that involves taking turns or
2 = " Yes
building on what you have said?
Does she/he ever use odd phrases or say the same thing over and over in almost
3. exactly the same way (sither phrases she/he has heard other people use or ones that Yes
she/he makes up)?
Does shelhe ever use socially inappropriate guestions or statements? For example,
4. does she'he ever regularly ask personal guestions or make personal comments at Yes
awkward times?
5 Does she/he ever get her/his pronouns mixed up (e.g. saying you or shefhe instead of Yes
)
Does she/he ever use words that she/he seems fo have invented or made up
6. herhimself; put things in odd, indirect ways; or use metaphorical ways of saying things  Yes
(e.g. saying hot rain for steam)?
7 Does shelhe ever say the same thing over and over in exactly the same way, or insist Yes
- that you say the same thing over and over again?
3 Does she/he ever have things that she/he seems to have to do in a very particular way Yes
" or order, or rituals that she/he insists that you go through?
Does her/his facial expression usually seem appropriate to the particular situation, so
a. Yes
far as you can tell?
10 Does she/he ever use your hand like a tool, or as if it were part of her/his own body (2.0. Yos
" pointing with your finger, putting your hand on a doorknob to get you to open the door)?
1 Does she/he ever have any interests that precccupy her/him and might seem odd to Yes
- other people (e.g. traffic lights, drainpipes or timetables)?
12 Does she/he ever seem to be more interested in parts of a toy or an object (e.g. Yes
" spinning the wheels of a car), rather than using the object as it was intended?
13, Does she/he ever have any special interests that are unusual in their intensity but Yos
" otherwise appropriate for herthis age and peer group (e.g. trains, or dinosaurs)?
Does she/he ever seem to be unusually interested in the sight, feel, sound, taste or
14. . Yes
smell of things or people?
15 Does she/he ever have any mannerisms or odd ways of moving herfhis hands or Yes
- fingers, such as flapping or moving her'his fingers in front of her'his eyes?
Does she/he ever have any complicated movements of herfhis whole body, such as
16. _ . " : Yes
spinning or repeatedly bouncing up and down?
Does shel/he ever injure herhimself deliberately, such as by biting her/his arm or
17. : . Yes
banging her'his head?
BEOND Sccial Communication Questionnaire 1
IRAS: 299757, Version 1.1. 07/09/2022 BEOND;
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18 Does she/he ever have any objects (other than a soft toy or comfort blanket) that she/he Yes No
" has to carry around?
19. Does she/he have any particular friends or a best friend? Yes No
20. Does she/he ever talk with you just to be friendly (rather than to get something)? Yes No
Does she/he ever spontanecusly copy you (or other people) or what you are doing
21. . . . . Yes No
{such as vacuuming, gardening or mending things)?
29 Does she/he ever spontaneously point at things around herfhim just to show you things Yes No
" (not because shefhe wants tham)?
Does she/he ever use gestures, other than pointing or pulling your hand, to let you know
23 Yes No
what she/he wanis?
24. Does she/he nod herfhis head to indicate yes? Yes No
25. Does she/he shake her/his head to indicate no? Yes No
Does she/he usually look at you directly in the face when doing things with you or
= talking with you? B
27. Does she/he smile back if someone smiles at her/him? Yes No
28. Does she/he ever show you things that interest her/him to engage your attention? Yes No
29. Does she/he ever offer to share things other than food with you? Yes No
30. Does she/he ever seem to want you to join in herhis enjoyment of something? Yes No
31. Does she/he ever try to comfort you if you are sad or hurt? Yes No
If she/he wants something or wants help, does she/he look at you and use gestures with
32. . Yes No
sounds or words to get your attention?
33. Does she/he show a normal range of facial expressions? Yes No
34 Does she/he ever spontaneously join in and try to copy the actions in social games, Yes No
" such as The Mulberry Bush or London Bridge is Falling Down?
35. Does she/he play any pretend or make-believe games? Yes No
36 Does she/he seem interested in other children of approximately the same age whom Yes No
- shefhe does not know?
37. Does she/he respond positively when ancther child approaches herfhim? Yes No
18 If you come into a room and start talking to her/him without calling her/his name, does Yes No
" shehe usually look up and pay attention to you?
4y, Does shelhe ever play imaginative games with another child in such a way that youcan .o Ng
tell that each child understands what the other is pretending?
40 Does she/he play cooperatively in games that need some form of joining in with a group Yes No

BEOMD Social Communication Questionnaire

of other children, such as hide-and-seek or ball games?

Please check your answers and move on to the next questionnaire
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Appendix 3.5: The Wessex Questionnaire
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The Wessex Questionnaire
£ Abbert Kushiick, Psychologicol Medicine

Please provide the following information for your child/the person you care for. It is important
that you respond to every item. Please tick the most appropriate response.

A) Wetting (nights) L D. L]
1. Frequently 2. Occasionally 3. MNever

B} Soiling (nights) L D. Ll
1. Frequently 2. Occasionally 3. Never

C) Wetting (d L L L]
) 0 (days) 1. Frequently 2. Occasionally 3. MNever

D) Soiling (days) L D. Ll
1. Frequently 2. Dccasionally 3. Never

E) Walk with help* L L ) ) L

1. Not at all 2. Not upstairs 3. Upstairs & elsewhere

“note: if this person walks by himselfherself upstairs and elsewhere,
please also fick 3. Upstairs and efsewhers for ‘Walk with help’

[ L] Ll

F) Walk by himself . .
1. Not at all 2. Mot upstairs 3. Upstairs & elsewhere

G) Feed himself L] u u
1. Mot at all 2. With help 3. Without help
H) Wash himself L L]
1. Not at all 2. With help 3. Without help
I} Dress himself L D i L
1. Not at all 2. With help 3. Without help
Jy Mision ) L] U L
1. Blind or almost 2. Poor 3. Normal
K) Hearing L L L
1. Deaf or almost 2. Poor 3. Normal
0 ] L] L]
L) Speech 1. Never a word 2. Odd words 3. Senlences & 4. Can talk but
only normal doesn't

If this person talks in sentences, is his/her speech:

[ 1. Difficult to understand even by acquaintances, impossible for strangers?
L] 2. Easily understood for acquaintances, difficult for strangers?
L] 3. Clear enough to be understood by anyone?

L L 0

M) Reads
) Rea 1. Mothing 2. ALittle 3. Newspapers and/or books
M) Writes O ) D
1. Nothing 2. A Little 3. Own correspondence
L L 0
0) Count
) Counts 1. Mothing 2. ALittle 3. Understands money values
Please check your answers and move on to the next guestionnaire
BEOMND Wessex Questionnaire 1
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Appendix 3.6: The Challenging Behaviour Questionnaire
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The CBQ
& Copyright Ross, Oliver & Amon, 2003
Section A = Self-injurious Behaviour
Has the person ever shown self-injurious behaviour (e.g. head banging, head-punching or
slapping, removing hair, self-scratching, body hitting, eye poking or pressing)?

L] ves L1 Ne

Has the person shown self-injuricus behaviour in the last month (e.g. head banging, head-
punching or slapping, removing hair, self-scratching, body hitting, eye poking or pressing)?

[ ves 1 Ne

If the behaviour has not occurred, please go to section B.
If the behaviour occurred in the past month, please answer questions 1a fo 1d:

1a) Place a tick next to the item for any of the following list of behaviours which the person
displays in a repetitive manner (repeats the same movement/ behaviour twice or more in
succession):

Hits self with body part (e.g. slaps head or face) N
Hits self against surface or object (e.g. bangs head on floor or table) O
Hits self with object O
Bites self (e.g. bites hand on wrist or arm) I
Pulls (e.g. pulls hair or skin) N
Rubs or scratches self (e.g. rub marks on arm or leg) O
Inserts finger or objects (e.g. eye poking) O
Other form of self-injury, =
{please specify):
1b) In the last month, for how long did the longest episode or burst of this behaviour last?
(Please circle one number)
1 2 3 4 5
Less than a Less than 5 Less than 15 Less than an More than an
minute minutes minutes hour hour

1c) In the last month as a result of this behaviour, has physical contact or prevention or
restraint by others been necessary e.g. blocking, taking objects from an individual, temporary
restraint of an arm? (Please circle one number)

0 1 2 3 4
Mever At leastoncea Atleastoncea Atleastoncea At least once an
month week day hour

1d) Think about how often this behaviour occurred in the last month. If there was no change
and you watched the person now, then would you definitely see the behaviour:

1 2 3 4 5
By this time By this time By this time In the next hour  In the next 15
next month next week tomarrow minutes

BEOND Challenging Behaviour Questionnaire
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Section B -~ Aggression
Has the person ever shown aggression (e.g. punching, pushing, kicking, pulling hair, grabbing
other’s clothing)?
[ ves ] No

Has the person shown aggression in _the last month {e.g. punching, pushing, kicking, pulling
hair, grabbing other's clothing)?
L] ves 1 No

If the behaviour has not occurred, please go to section C.
If the behaviour occurred in the past month, please answer questions 2a to 2d.

2a) Place a tick next to the item for any of the following list of behaviours which the person
displays:

Hits other with body part (e.g. slapping, punching, kicking, head-butting)

Hits other with an object (e.g. throwing object or using a weapon)

Bites other

Pulls or grabs other (e.g. hair-pulling, grabbing clothing)

Rubs, pinches or scratches other

Spits at other

Verbal aggression (e.g. threatening, swearing)

Other form of aggression,
(please specify):

[ s CIpies CIpiey CIRie

2b) In the last month, for how long did the longest episode or burst of this behaviour last?
(Please circle one number)

1 2 3 4 5
Less than a Lessthan 5 Less than 15 Less than an More than an
minute minutes minutes hour hour

2c) In the last month as a result of this behaviour, has physical contact or prevention or
restraint by others been necessary e.g. blocking, taking objects from an individual, temporary
restraint of an am? (Please circle one number)

0 1 2 3 4
Never Atleastoncea Atleastoncea Atleastoncea At leastonce an
month week day hour

2d) Think about how often this behaviour occurred in the last month. If there was no change
and you watched the person now, then would you definitely see the behaviour:

1 2 3 4 5
By this time By this time By this time In the next hour  In the next 15
next month next week tomorrow minutes
i . : . 2
BEOND Challenging Behaviour Questionnaire i“
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Section C — Disruption and Destruction of Property

Has the person ever shown disruption and destruction of property or the environment (e.g.
tearing or chewing own clothing, tearing newspapers, breaking windows or furniture, slamming
doors, spoiling a meal)?

[ ves I Ne

Has the person shown disruption and destruction of property or the environment in the last
month? (e.g. tearing or chewing own clothing, tearing newspapers, breaking windows or
furniture, slamming doors, spoiling a meal)?

L] ves L1 Ne

If the behaviour has not occurred, please go to secfion D.
If the behaviour occurred in the past month, please answer questions 3a fo 3d.

3a) Place a tick next to the item for any of the following list of behaviours which the person
displays:
Biting or chewing small objects (e.g. books, clothing)
Tearing or ripping small items (e.g. books, clothing)
Throwing, kicking or smashing small items (e.g. cups, mobile phones)
Slamming, hitting, or kicking doors, walls or windows
Tipping, smashing or throwing large items (e.g. fumniture, televisions)
Pulling items from walls or shelves
Verbal aggression (e.g. threatening, swearing)
Other form of disruption
(please specify):

OO0o0ooog

3b) In the last month, for how long did the longest episode or burst of his behaviour last?

(Please circle one number)
1 2 3 4 5
Less than a Less than 5 Less than 15 Less than an More than an
minute minutes minutes hour hour

3c) In the last month as a result of this behaviour, has physical contact or prevention or
restraint by others been necessary e.g. blocking, taking objects from an individual,
temporary restraint of an aim? (Please circle one number)

0 1 2 3 4
Mever Atleastoncea Atleastoncea Atleastoncea At least once an
month week day hour

3d) Think about how often this behaviour occurred in the last month. If there was no change
and you watched the person now, then would you definitely see the behaviour:

1 2 3 4 5
By this time By this time By this time In the next hour  In the next 15
next month next week tomorrow minutes
3
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Section D — Sterectyped Behaviours
Has the person gver shown stereotyped behaviours? (e.g. rocking, twiddling objects, patting
or tapping part of the body, constant hand movements, eye pressing)?

] ves I Me

Has the person shown stereotyped behaviours in the last month? (e.g. rocking, twiddling
objects, patting or tapping part of the body, constant hand movements, eye pressing)?

] ves I Me

If the behaviour has not occurred, please go fo section E.
If the behaviour occurred in the past month, please answer questions 4a to 4d:

4a) Place a tick next to the item for any of the following list of behaviours which the person
displays:
Full body movements (e.g. rocking, bouncing)
Movement of an object (e.g. twiddling or spinning object)
Movement of isclated body part (e.g. hand flapping, head shaking)
Eye-pressing or visual regard of movement (e.g. strobing, spinning object)
Mouthing or sucking on body part or object
Other form of disruption,
(please specify):

O 00000

4b) In the last month, for how long did the longest episode or burst of his behaviour last?

(Please circle one number)
1 2 3 4 5
Less than a Less than 5 Less than 15 Less than an More than an
minute minutes minutes hour hour

4c) In the last month as a result of this behaviour, has physical contact or prevention or
restraint by others been necessary e.g. blocking, taking objects from an individual,
temporary restraint of an arm? (Please circle one number)

0 1 2 3 4
Mever Atleastoncea Atleastoncea Atleastoncea At least once an
month week day hour

4d) Think about how often this behaviour occurred in the last month. If there was no change
and you watched the person now, then would you definitely see the behaviour:

1 2 3 4 5
By this time By this time By this time In the next hour  In the next 15
next month next week tomorrow minutes

BEOND Challenging Behaviour Questionnaire
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Section E — Other forms of challenging behaviour
Has the person ever shown any other form of challenging behaviour?

L Yes LI Mo
Has the person shown any other form of challenging behaviour in the last month?
L] ves L1 Ne

If the behaviour has not occurred, please skip to the end of this form
If the behaviour occurred in the past month, please answer questions 5a fo 5d:

5a) Place a tick next to the item for any of the following list of behaviours which the person

displays:
Pica (e.g. eating paper, leaves, discarded food) O
Inappropriate vocalisations (e.g. screaming, shouting) [l
Removal of clothing (not for purpose of washing changing or toileting) O
Sexual behaviour (e.g. public masturbation, inappropriate sexual contact) ]
Anal poking O
Smearing of bodily substance (non-accidental) [l
Stealing O
Self-induced vomiting [l
Other form of challenging behaviour 0
(please specify):

5b) In the last month, for how long did the longest episcde or burst of his behaviour last?
(Please circle one number)

1 2 3 4 5
Less than a Less than 5 Less than 15 Less than an More than an
minute minutes minutes hour hour

5c) In the last month as a result of this behaviour, has physical contact or prevention or
restraint by others been necessary e.g. blocking, taking objects from an individual,
temporary restraint of an am? (Please circle one number)

0 1 2 3 4
Mever Atleastoncea Atleastoncea Atleastoncea At least once an
mionth week day hour

5d) Think about how often this behaviour cccurred in the last month. If there was no change
and you watched the person now, then would you definitely see the behaviour:

1 2 3 4 5
By this time By this time By this time Inthe next hour  In the next 15
next month next week tomarrow minutes

Please check your answers and move on to the next guestionnaire

BEOND Challenging Behaviour Questionnaire
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Appendix 3.7: The Clinical Anxiety Screen for People with Intellectual Disability
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CIASP-ID
@ The Cerabwa Netwark for Neurodevaelopmenial Disorders

This questionnaire is going to ask you about behaviours you may or may not have seen in the
person you care for, over the last MONTH.

For each item, you will be asked to rate how frequently the behaviours have occumed over the
last month. For some of the questions, we will also ask you to think about whether the
behaviour has been occurring more or less than is usual for the person vou care for, over the
last month.

Please try to answer every question.
If you are unsure whether you have seen the behaviour, please select ‘almost never' and move
onto the next question

Has he/she...
1. Seemed withdrawn or “vacant'?
L] L L L1 Ll U Ll
Almost never Less than a Less than About half of More than About three  All of the time
quarter of the half of the the: tirme half of the quarters of
tirne time tirme the time

Ower the past one month, has the behaviour been. ..
L1 Oceurring a lot more than is typical of him/her
L1 Occurring a bit more than is typical of him/her
L] Occurring at the same rate that is typical of him/her
L] Occurring a bit less than is typical of him/her
L] Occurring a lot less than is typical of him/her

BEOMND CIASP-ID
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Doas he or she...

Almost never

Once a month

Less than once a
week

At least 34 times per

woek

Once ortwice a week
Every day

More than once a day

2,

A

10.
11.
12
13
14.
15.
16.

Ever make negative or frustrated vocalisations?
(e.g. whining, grumbling growling, shouting,
screaming)

Appear on edge OR on the lookout for danger?
Ever seem protective of a particular part of his/her
body? (e.g. holding it, guarding it, flinching)

Pace around the room

Ever appear restless or agitated

Ever run away or hide from certain objects or
situations

Ever cover himself’herself with a blanket or try to
place a barrier between himselffherself and others
or a situation

Ever have watery eyes that is different from crying
Ever freeze suddenly (stick to the spot) in response
to specific situations

Ever grind his/her teeth

Avoid (or try to avoid) certain objects or places
Ever take sharp intakes of breath or gasp

Ever look very worried or anxious

Have an angry look on his/her face
Startle easily, or is easily alarmed

Over the past month, have you noticed...

17.

18.
19.

Increased or different leg movements

(e.g. restlessness, tense, tremors, kicking, drawing
legs up, jerking)

That hefshe shakes or trembles

His'her face looks tense

Over the past month, has he'she...

20

. Been hitting, holding or touching a part of their body

Over the past month, have his/fher...

21
22

. Movements ever become jerky?
. Lips ever become tight, pout or guiver?

oooouoooog o ooooog o

OO0 O 0o O
oo O OO0 O
oo O 0o O
oo O oo O
oo o g o
00 O OO0 O
OO0 O 0o O

O000d0b0odd O ODoooo o

gooouooog o ocoooo o

O0000DO0O0O0O O OoOoOooo o
00000000 O OOoood O
O0000DO000 O OO0O00od O

oooouoooog o ooooog o
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Has he'she...

23. Lost interest in activities that he/she used to enjoy?

L] ] L] L] L] L] L]
Almost never Less than a Less than About half of More than About three Al of the time
quarter of the half of the the: tirme hailf of the quarters of
tirne time tirne the time

Ower the past one month, has the behaviour been._.
L] Occurring a lot more than is typical of him/her
L1 Occurring a bit more than is typical of him/her
L] Oceurring at the same rate that is typical of him/her
L] Oceurring a bit less than is typical of him/her
L] Occurring a lot less than is typical of him/her

Does hedshe...
24. Lack energy?
L] [l ] L] ] ] ]
Almost never Less than a Less than About half of Maore than About three Al of the time
quarter of the half of the the time: half of the quarters of

tirne time tirme the time

25. Get tired for no apparent reason?

L] ] L] L] L] L] L]
Almost never Less than a Less than About half of More than About three Al of the time
quarter of the half of the the: tirme hailf of the quarters of
tirne time tirne the time
Iz ha/she...

26. Spending more time asleep than usual? (e.g. not waking in the morning, sleep during the day)

L] [l L] L] ] L] L]
Almost never Less than a Less than About half of More than About three  All of the time
quarter of the half of the the time: half of the quarters of
tirne time tirne the time

Ower the past one month, has the behaviour been. ..
L] Occurring a lot more than is typical of him/her
L] Occurring a bit more than is typical of him/her
L] Occurring at the same rate that is typical of him/her
L] Occurring a bit less than is typical of him/her
L] Oceurring a lot less than is typical of him/her

BEOND CIASP-ID B EON D;

IRAS: 209757, Version 2. 08/09/2022

365



Appendices

UNIVERSITY O Yy Aston University e ST4IVERSITY OF
B BIRMINGHAM  WARWICK eSS t_'“ SURR
Is hevshe...
27. Quiet and spanding time alone?
L] L L L] L Ll Ll
Almost never  Less than a Less than About half of More than About three  All of the time
quarter of the half of the the tirme half of the quarters of
tirne time time the time
Ower the past one month, has the behaviour been. ..
L1 Occurring a lot more than is typical of him/her
L] Occurring a bit more than is typical of him/her
L] Occurring at the same rate that is typical of him/her
L] Occurring a bit less than is typical of him/her
L] Occurring a lot less than is typical of him/her
4 §
1] B 3
s S8 s ¥ %o ¢
g : 2 E = = § o =
: EE 5 2 2. s£ 2
How often are these statements true for your child/the E EE En Ze g% Fg 5
person you support? = e E E 2 - =
28. Preparing him/her before things happen helps to
reduce his/her distress. 0o o o o o oo
29. Removing the person | care for from a situation or
removing an itemiobject generally calms them. R I A
30. When the person | care for is distressed, | am able to
calm or comfort him/her. 0o o o oo oo
31. When in certain preferred environments (e.g. home,
their bedroom) the person lcareforgenerallyappears [ [ [ O O O O
calm and relaxed.
32. We are unable to do ‘typical' day to day activities
because of the emotional distress that would cause
himer {e.g. holidays, visiting friends, going for O oo o oo 0
meals, general days out.)
33. We are unable to do activities we used to do with the
person |l care forbecause of the emotional distress [] [ OO O O O O
he/she would experience.
34. Have you noticed any other changes in mood or behaviour not covered in this questionnaire?

{if yes, please give details. )

Please check your answers and move on to the next guestionnaire

4
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Appendix 3.8: The Repetitive Behaviour Questionnaire
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The RBQ
D Jo Mass & Chris Oliver, Jounal of Aufism and Developmental Disorders

Instructions:

1. The guestionnaire asks about 19 different behaviours.

2. Each behaviour is accompanied by a brief definition and examples. The examples given for each
behaviour are not necessarily a complete list but may help you to understand the definitions more fully.

3. Please read the definitions and examples carefully and circle the appropriate number on the scale to
indicate how frequently the person you care for has engaged in each of the behaviours within the last
month

4. If a particular behaviour does not apply to the person you care for because they are not mobile or verbal,
please circle the number 0 on the scale.

F—d £
3 &8
- ®e 8 : Em
s 85 8 g £ S8
= OE O o =0
1. Object stereotypy: Repetitive, seemingly purposeless movement of
objects in an unusual way E.g., twining or twiddling objects, twisting or 0 1 2 4

shaking obfects, banging or slapping objects.

2. Body stereotypy: Repetitive, seemingly purposeless movement of
whole body or part of body (other than hands) in an unusual way. 0 1 2 3 4
E g, body rocking, or swaying or spinning, bouncing, head shaking, body
posturing. Does not include self-injurious behaviour)

3. Hand stereotypy: Repetitive, seemingly purposeless movement of
hands in an unusual way. E.g., finger twiddling, hand fapping, wigglingor 0 1 2 3 4
fifeking fingers, hand posturing. Does not include self-injurious behaviour.

4. Cleaning: Excessive cleaning, washing or polishing of objects or parts
of the body E.g., polishes windows and swfaces excessively, washes 0 1 2 3 4
hands and face excessively.

5. Tidying up: Tidying away any objects that have been left out. This may
oceur in situations when it is inappropriate to put the objects away. Objects 0 1 2 3 4
may be put away into inappropriate places. E.g., putting cullery leff out for
dinmer in the bin, removes all objects from surfaces.

6. Hoarding: Collecting, storing or hiding objects to excess, including 0 1 2 3 4
rubbish, bits of paper. and pieces of string or any othar unusual items.

7. Organising objects: Organising objects into categories according to
vanous characteristics such as colour, size, or function. E.g., ordenng 0 1 9 3 4
magazines according lo size, ordenng toy cars according to calour,
ordering books according to topic.

8. Attachment to particular people: Continually asking to see, speak
of contact a particular ‘favourite’ person. E.g.. continually asks fo see or 0 1 2 3 4
speak to particular friend, carer, babysitter or schoolteacher.

P . . . 1
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11.

12.

13.

14.

15.

16.

17.

18.

19.
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Repetitive questions: Asking specific questions over and over. Eg.,
always asking people what their favourite colour is, asking who is taking
them fo school the next day over and over.

Attachment to objects: Strong preference for a particular object to be
present at all imes. E.g., carrying a parficular piece of siing everywhere,
taking a particular red toy car everywhere, affachment fo soft foy or
particular blanket.

Repetitive phrases/signing: Repeating particular sounds, phrases or
signs that are unrelated to the situation over and over. E.g., repeatedly
signing the word felephone”.

Rituals: Carrying out a sequence of unusual or bizamre actions before,
during or after a task. The sequence will always be carried out when
perfarming this tagk and will always occur in the same way. E g.. fuming
round three times before sitting down, tuming lights on and off twice
befare leaving a room, fapping door frame fwice when passing through it.

Restricted conversation: Repeatedly talks about specific, unusual
topics in great detail. Eq., conversation restricted to trains, buses,
dinosaurs, particular film, country or sport.

Echolalia: Repetition of speech that has either just been heard or has
been heard more than a minute earlier. E.g., Mum: Jack don't do thai’
Jack: ‘Jack don't do that'.

Preference for routine: Insists on having the same household, schoaol
or work schedule every day. E.g., likes to have the same activities on the
zame day &l the same time each week, prefers to eat lunch at exactly the
same time every day, wearing the same jumper every day.

Lining up or arranging objects: Arrangement of objects into lines or
patterns. E.g., placing toy cars in a symmelrical pattern, precisely lining
up story books.

Just right behaviour: Strong insistence that objects, furniture and toys
always remain in the same place. E.q., al chairs, pictures and toys have
a very specific place that cannot be changed.

Completing behaviour: Insists on having objects or activities
‘complete’ or ‘whole'. E.g., must have doors open or closed not in
between, story must be read from beginning fo end, not left halfway
through.

Spotless behaviour: Removing small, almost unnoticeable pleces of
lint, fluff, erumbs or dirt from surfaces, clothes and objects. E g, picking
fiuff off a jumper, removing crumbs from the kitchen table.

Please check your answers and move on to the next questionnaire

Never

BEOND Repetitive Behaviour Questionnaire
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Appendix 3.9: The Activity Questionnaire
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The TAQ
£ € Burbidge and € Ofiver (2003)

Please read each item carefully and circle the appropriate number on the scale, for the person you care for.
Please ensure that you indicate a response for every item. If the particular behaviour does not apply, for
example, if the person is not verbal or not mobile, please circle 0 on the scale.

Always!
Half of Alotof almost
the time the time Bt“ the

MNever/ Some
almost of the
never time

ime
1. Does the person wriggle or squirm about when 0 1 2 3 4
seated or lying down?
2. Does the person fidget or play with their hands P 3 4
and/or feet when seated or lying down’? !
3. Does the person find it difficult holding still? 1] 1 2 3 4
4. Does the person find it difficult to remain in their
seat even when in situations where it would be o 1 = 3 4
expected?
§. Does the person prefer to be moving around or
become frustrated if left in one position for too 0 1 2 3 4
long?
6. When the person is involved in a leisure activity
(e.g. watching TV, playing a game etc.) do they 0 1 2 3 4
make a lot of noise?
7. When the person is involved in an activity, are they
boisterous and/or rough? 0 E 2 3 4
8. Does the person act as if they are “driven by a 0 2 3 4
motor” (i.e. often very active)? 1
9. Does the person seem like they need very little rest 0 2 3
to recharge their battery? E
10. Does the person often talk excessively? 0 1 2 3

11. Does the person's behaviour seem difficult to
manage/contain whilst out and about (e.g. in town, 0 1 2 3 4
in supermarkets etc.)?

12. Do you feel that you need to “keep an eye” on the

person at all times? 0 1 2 3 4
13. Does the person you care for seem to act/do things 0 2 3 4
without stopping to think first? 1
14. Does the person blurt out answers before 0 1 2 3 4
questions have been completed?
15. Does the person start to respond to instructions
before they have been fully given or without 0 1 2 3 4
seeming to understand them?
16. Does the person want things immediately? 0 1 2 3 4
17. Does the person find it difficult to wait? 0 1 . 3 4
18. Does the person disturb others because they have 1 5 3

difficulty waiting for things or waiting their turn?

Please check your answers and move on to the next guestionnaire

BEOND Activity Questionnaire 1
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Appendix 3.10: The Self-Restraint Checklist
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The SRC
Taken from: (Powel et al., 1956)

The following itemms are about self-restraint. This refers to self-initiated movement/behaviour
performed to maintain a set position which appears to stop or prevent movement of body
parts/areas.

Please respond accordingly to the following list of behaviours which the individual has
displayed IN THE LAST MONTH:

<
&
=
(=]

1. Wraps self in own clothing

2. Holds onto others or holds onto others clothing

3. Positions self to restrain (e.g., sitting on hands, wraps arms in chair)
4. Holds hands together, holds onto self

5. Holds or squeezes objects

6. Chooses to wear a particular item of clothing most of the time

7. Chooses mechanical restraint

OO0000000
OO0O000000

8. Other form of self-restraint (please specify):

Please check your answers and move on to the next guestionnaire

BEOND Self-Restraint Checklist 1 i
IRAS 299757. Version 2. 09/08/2022 BEON D
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Appendix 3.12: Full hierarchical multiple regression model

Appendices

Model and B SE t p R?  R?adj Collinearity
predictors statistics
Tol. VIF

Step 1 099 .092
Age -319 .007 -5.161 <.001* 956 1.046
Self-help score 024  .049 0.388 .698 956 1.046
Constant 320 6.490 <.001*

Step 2 137 127
Age -301 .007 -4.942 <.001* 948  1.055
Self-help score .048 048 0.780 .436 943  1.061
SIB severity 198 025 3.290 .001* 973 1.028
Constant 336 5.008 .041*

Step 3 196 .183
Age -236 .007 -3.871 <.001* 887 1.128
Self-help score .050 047 0.839 .402 942 1.061
SIB severity 103 026 1.648 .101 845 1.183
Impulsivity score 271 014 4.207 <.001* 797 1.254
Constant 387 2.057 .041*

Step 4 245 230
Age -237 .006 -4.004 <.001* 887 1.128
Self-help score -001 .046 -0.012 .991 899 1.112
SIB severity .083 025 1358 .176 840 1.191
Impulsivity score .208 014 3.225 .001* 750 1.334
Compulsivity score  .238 014 4,000 <.001* 878 1.139
Constant 378 2599 .085

Step 5 283 .265
Age -226 .006 -3.911 <.001* 884 1131
Self-help score -026 .046 -0.457 .648 885 1.130
SIB severity 019 .026 0.312 .755 770 1.298
Impulsivity score 122 014 1810 .072 .653 1.530
Compulsivity score  .168 015 2731 .007* 787  1.271
Anxiety score 252 .007 3.553 <.001* 588 1.700
Constant 381 1.730 .085

Note. p = standardised beta coefficient; SE = standard error; R? .j = adjusted R?, Tol. =

tolerance, VIF = Variance Inflation Factor; SIB = self-injurious behaviour.
*Significant predictors (p<.05) in bold.
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Appendix 4.1: SIB study easy read information sheet

Easy Read Information Study 1 v2.0 04.03.21

SIB Study
IRAS ID: 263048
G B Medical UNIVERSITYOF
%) M Research : 3 CEREBRA
oy B Foundation E BIRMINGHAM
wenrds b Gleep - Impulsivity - Behaviour (SIB) Study

Hello,

We are a team from the University of Birmingham.

Dr Caroline Richards  Dr Georgie Agar Katherine Marlow

Daniel Sutherland Magda Skubera

ki

Page1of 3
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Easy Read Information Study 1 v2.0 04.03.21
SIB Study
IRAS ID: 263048

We work with children with autism and learning disabilities.

We would like you to take part in a study to find out about
behaviour.

If you take part then we will:

e Ask your parents/the person who looks after you about you to
find out about the things that you do and play with you

e Play some games with you and do some activities on the
computer or tablet

Page20of 3
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Easy Read Information Study 1 v2.0 04.03.21
SIB Study
IRAS ID: 263048

filming

e Take a short video of you

The video and information we collect is confidential — that means
only we will look at it, we won’t tell anyone else that you took part in
the study.

Thank you.

Page3of 3
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Appendix 4.2: SIB study background questionnaire

ID number:
Date: Background Questionnaire v1.0 05.04.19
SIB Study
IRAS ID: 263048

' M Medical  Em UNIVERSITYOF
SO} M Research B mivinGrav (el CEREBRA

wenrts b Sleep - Impulsivity - Behaviour (SIB) Study
Background Questionnaire

Please tick or write your response to these questions concerning background details of the person
you care for:

1. Today’s date:

2. Gender: Male [ Female [J
3. DateofBirth: __ / [/ Age:
4. |s the person you care for verbal? (i.e. more than 30 signs/words in their vocabulary)

Yes/No (delete as appropriate)
5. Is the person you care for able to walk unaided?
Yes/No (delete as appropriate)

6. Has the person you care for been diagnosed with autism? Yes/No (delete as
appropriate)

Please indicate which diagnosis the person you care for has been given:

Autism O Autism Spectrum Disorder O
Asperger Syndrome [] High Functioning Autism O
Autistic Features O Autistic (like) traits O
Autistic Continuum [ Pervasive Developmental Disorder O
Atypical Autism O Autistic Spectrum O
7. Has the person you care for been diagnosed with intellectual disability, learning
disability or global developmental delay? Yes/No (delete as appropriate)

Please indicate the level of intellectual disability/learning disability of the person you

care for:
Mild O Moderate O
Severe O Profound a
Unknown O
Other

8. When was the person you care for diagnosed?

Page 10of 4
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Background Questionnaire v1.0 05.04.19

SIB Study
IRAS ID: 263048
9. Who diagnosed the person you care for?
Paediatrician [l Clinical Geneticist O
GP [l
Other

10. Has the person you care for ever been diagnosed with a biological sleep disorder?
Yes/MNo (delete as appropriate)

Ifyes, please indicate below which diagnosis the person you care for has been given. If
no, please move on to question 11.

Sleep-related breathing disorder (e.g. obsiructive sleep apnea syndromes,

central sleep apnea syndromes, sleep-related hypoventilation or hypoxemia
disorders)

Periodic limb movement disorder or restless leg syndrome
MNarcolepsy

O

Other

11. Does the person you care for take any medication relating to sleep. If yes, please
give details:

12. Has the person you care for ever been diagnosed with epilepsy? Yes/No (delete as
appropriate)

If yes, please answer questions 13 to 16b. If no, please move on fo question 17.

13. When was the person you care for diagnosed with epilepsy?

14. If known, please indicate the cause of the person you care for's epilepsy

Page 2 of 4
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Background Cuestionnaire v1.0 05.04.19
SIB Study
IRAS ID: 263048

15. When did the person you care for last have a seizure?

16. Is the person you care for currently taking medication to control their epilepsy?
Yes/No (delete as appropriate)

16a. If no, has the person you care for ever taken medication to control their epilepsy?
Yes/No (delete as appropriate)

16b. If yes to either of these, please give details below and indicate whether the person
you care for is currently taking the medication or has stopped and for what reason.

17. Has the person you care for had any medical’health difficulties in the last six
months? if yes, please give details:

Page 3 of 4
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Background Cluestionnaire v1.0 05.04.19
SIB Study
IRAS ID: 263048

18. Does the person you care for take any medication relating to behaviour? i yes,
please give details:

In the information sheet and consent form we informed you that we may wish to contact your
child’sfperson you care for's GP {or alternative health professional e.g. Paediatrician) in arder
to communicate to them information regarding your child’s health and diagnostic status (see
consent form and information sheet for more information). If you have already indicated on the
consent form that you are happy for us to do this, please complete the relevant details below:

19. Name of the person yvou care for's GP

GP Address

GP Telephone number

Page 40f 4
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Appendix 4.3: The Vineland Adaptive Behaviour Scale-Third Edition

caminee's Name:

2spondent’s Relationship to the Examinee: [ \oner Ol raher Tl 0iner
'IRECTION S
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__InterviewersNome: ——
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U booklet.
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ccpin mind that the Copis
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‘Copyright ® 2016 NCS Pearson, Inc. Al rights resarved.
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Response Options: 2= Usually, Sometimes, 0= Never
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PRITEN COMMUNICATION DONAIN PERSONAL 5
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J 3
o Response Optians: 2= sualy, 1 =Sometimes, 0=fewr
school or work? BB 4 1. Opens mouth when food i offered.
H o34 i @ Score 2100
2 Score 2for Yes or Ofor No. 2 00
@ = 2
R (33 = Pe——
| 35. Wrie oy ing or copying 2 Score 2100
from other sources. 210 O How much help does helshe need with a bottle ar  “sippy cupl”
@
3. Sucks Ker kies, toast)
D Howlongare i 4 . 2100
H 36. is the == B * %
 Score 2for Yes or 0for No. 2 o O ‘@ 2100
@ = —
B S
1 job, colle orshoes, etc).
9 hasajob,college,or 2 10 [ z 2100
credit application” A # rectpos
o - = s G g i :
a school). 210 >
) Whatinds of business o spplication etters does he/she write! 8 B s 2100
D 7. Feeds selfwith a spoon; mayspill. B
@ How about using a spoon? x100
E 8. Removes shoes and socks. |
Q@ what about shoes and socks? 2100
HighestNumbared =
Bisal e xas ] LR
S @ What about a regular glass or cup? 2180 D
D 10, Feeds selfwith a fork; may spill. 210 0O
(A +8B)x 100 = Wi fawScre { , How sbout using & fork?
= £ i de
@ 2100
FI2.L pols i
2 2100
@ P
H 13 nde ).
@ what about clothes that have alastic walstbands? 2100
C 1
Y m— s
F15.U potty chai 4 y
i e 1100
G 16. TR
i e 1100
D 17. Feeds selfwith s spoon without spilling, o
" D Hemabeutssingaspuont 110
E 18 Toshi Bire, drest). ;
e 2100
Vineland-3 (amprehersive nferview foom 9 10 Vineland-3 Compvetiensive inerview Fom
PERSONAL 4 DAILY LIVING SKILLS DOMAIN PERSONAL [ JAILY LIVING SKILLS DOMAIN
Response Options: 2= Usually, 1= Sometimes, 0= Never ‘:ﬁ“ INTERVIEW. TOPICS
e " A 0 4 ) [ P Health Gare
Y Whoputs o biehar shoust 2100 8 i i g £ H K Bathing N Eating & Exercise Choices
|‘ H " " o oy ( Beginaing to Drink F_Tollet Training 1 Hygiene L UsingtheBathroom O Preparing for Weather
I 2100
D Whatabout a jacket or something sise that opens in the front? Besponse Optisas; 2= Usually, V= Sometines, O=Mever (El
FaL ina o i y initiate. . = re—— .
@ Howis heishe using the toilet or a potty chair? - 210 0 L u.@ 2100
F 2. Ts toil ing, flushing, wi e S = ——— —
e e PR ol o K 42. Turns faucets on and adjusts the water temperature,
d 2100 2100
Q@ what heppens during the day? —— .
o2 Toshict, swestihict,drese).. 043 i i weather incoat, boots, sweater).
@ whatabouts 2100 @ 2o
1 24, Wipes ing tissue, napkin, tollet W44 fish, pancakes, buttes),
@ whatabout wiping and blowing his/hes nose? 1100 @ Howdoeshuiheuseausblekaitel s &
o G i : —— ) s = = e N
DX What sbout washing st ace? 2100 Sty 210 0
G 26. — = ~-
@ wh 2100 K 46 i i andoff
— D whowashesisthor b 1o O
D . B 2100 N Al%mnouadul‘orhmhhmdlum}vyrmmwb 2100
T Tl sl durk = : 7 e = s - e - =
initate using the tile, 210 L4
@ what about accidents during the aight? K Sk st SRy 218 &
| 29. Covers mouth and nose when coughing or sneezing. L )
02 ik e o ol b chig ovsimanii 2100 " QD Howotten dovs efshechaosetosst hesthyfoods? 2100
F 30. igh ipe, flush i = M 50, Cuts hard t, raw vegetables).
D How much help doss ha/she nead? 2100 @ How dows heishe use a sharp knife? 2100
J 31, Fastens snaps. 0 51 i y takis
What sbout snaps? 2100 @ J Bl O
R i P 52. Takes own temperature when needed. a
R s iy 2100 @ Whatabout teking hisrher ow tepersturs? 1100
(Y PR—Y S P 53. Takes medicine as directed on his/her own. e
@ Howabout big buttans, liks ona ost? 2100 @ what about taking medicine? 21 O
| 34. C uddy, ly, — P54 injusy N —
v iy, ocsmlly? 2je O @ st ! Hi 0
) 35. C . P 5. Monit
@ whatsbo i 5 2100 [ 2100
K 36. B 22
@) whatsbout takinga bath or  shower? 210 0
H 37, Purs sh i
D What about tying or fastening histher shoes? 2100
i M"‘(D butter, j: stard). 2100 Raw Score Galculation.
How does he/she use  table knife? Highest- Numbered
W 139 B Basaltem x2im
Q@ How about small buttons, like on a shirt? 2100 9 = !3
Raw Score|
2100 L SJ

Vineland-3 ComprehensienterviewForm 11
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Vineland-3 Comprefersie ntenvewfom 13

e DAILY LIVING SKILLS DOMAIN

Response Options: 2= Usually, 1 = Sometimes, 0 =Never ‘E‘

DOMESTIC =
INTERVIEW TOPICS

Appendices

3 DAILY LIVING SKILLS DOMAIN

[2&@ 2100
fi: 3 zn.g;m.mymdm.wd:y, i O
R £ =
| B @ wn 2100
=l 2100
2 ) 2100
2100
doff, )
D whatabout using th stove o oven? B a0
| 27. Recogni i i baeries,
filers, or vacuum cleaner bag). 2100
@
128, C@lunibuhmom(wiknﬂnk,mbmlhm‘m.). 2100
| 2 g;ll.-undq;mnwnh,dry.mdﬂdd/hng. '2 0 O
Hnm.gnwr 2100
Tow s Glatoten

e |

Vineland-3 onpehensive itersewfom 15

A ] G
8 £ H
C_Putting Clothes, etc. Where They Belong  F Basi |
Response Options: 2= sualy, 1= Sometimes, 0=Newer 3
Ul 2100
2 knives).
3 Wi = - :
il P 20D
4. Pu i
@ What about is/her dirty clothes? 2100
5. Re
@ 5 2100
s . 2100
7. Washes hands before preparing food. 210 0
o F dish ils, papki feereati
@) aating? 20 O
9. i du feeds pet).
Q@ what simple chores daes heishe do? iy O
m.m b chosa 2100
1. de
from danger), 2100
@ for i
12, Hangs d.
@ Whatabou isher wettowels? 2 O
hooks).
b 210 0
e ' 2100
2100
hen. de d, ).
2100
ol ; 2100
i wple, i’ is
2100
p ran,
19, Prepares and eats leftovers. 2100
What about preparing feftovers? N
14 Vineland-3 (amprefiensive interview Form
INTERVIEW TOPICS
IS D BasicRights & G Using Money ) Advanced Safety M Achiering Goals P Earning Money
Responsibilities Outside the Home
B BasicSafety Outside the Wome  E Calendar Basis H UsingTechaslogy K Being On Time. N Understanding ights @ Managing Maney
( Telling Time. FTelephone Use | Eating Out L Shopping Skills 0 Traveling
Br
Response Options: 2 = Usually, 1= Sometimes, 0= Never [z
G L@ il ing 1 ph c 2100
=2 z,g;sa..;.:.;a,.i;.,...;;;,h;;;d..'s.;y.m,.,,. i O
3. Counts at least 10 objects, one by one. =
@D v 210 0
B 4 e T oashad T
@ 2100
D whatab o
8 5 precauti
unnecessarily distracting the driver). 2100
@ T
€ 6. Understands that a clock is used to tell time. 2100
7 fcas for cas Jevision, DVD pl: i pl S
‘handheld game, computer used for entertainment). 210 0
o h D wiaes el s propedy
rswheneatingout? 1e 0
E 9.gulluvmdlpofllnwukine.d«whnnkad. 2100
I B 10 Looks both ways when crossing stveets or roads. o 40 O
D 11 R i , personal prit
not opening others' mail). 20 0
@ 2 ==
’ n.@ kel, di e 2100
[ s Says the current day of the week when asked. - 2100
(O] weekis it today?” =
A 14 it
abook" or “Which pens cost less?"). 2100
@ erstand about some things costing more thanothers?
i oran
210 0
TP Pt it 2100
g whe ig gt
adigital clock orwatch. 2100
D 15, Unde ity i icter col, .
respecting others' property, etc.). 210 0
@ wn " ’ ——
T e vt 4y O
6 20. K i ills of di §5, $10bills, exc ). =1
@ o e, 210 0
ten-dollar bill? o B N
16 Vineland-3 (ompeehensive (nterwiew Fom
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LY LIVING SKILLS DOMAIN

o
Response Options: 2 = Usualy, 1 = Sometimes, 0 = Hever l‘:':l

2. iy indi
“don'tdo”).
@ whatdo i — o
_ withaslashthroughit? o
E 2. i i asked.
@ whatityouaskh ko s : 100
6 2. d 3
i @ n @
Bl . SRR ST
places, picking up a hitchhikes). 2100
picking up.
aitchhiker! = = =
G 25 dy, stickers).
B e : ____ @mno
G 26. Ce example, 87 cents).
@ whait armple? 2100
) i i iviti i i
operating tools and machinery). 2100
(0] fe when working or having fun?
2100
e
2. ple, watcha TV s 2100
30. Setsush Thursday nightin order to have the
weekend fre). 2100
(o]
31, Find p Tist, the I 411).
D whata i ads s s phsassucabi? 2w O
32. i ete.
eating our, or raveling). 116 0
away trom home?
33, i cets als
& 3 2100
34. Carri ely, wi i i et ‘money belt).
@ . Sk 2100
H 35 lis i L-related n
2100
|
N 36. Understands the right to vote.
@ out the right (0 vote! 21 O
i Salmedin, Skype™:
telephone calls don't count). 210 0
@ uposet
L 38 Cl it
o @ i 2100
L P
@ o i o e 218 m)
N 40.
@ st o s10p 8 servics, o example, phone service! 21 0
N4 itin i i
@ 2100

Vineland-3 Conprehenshe intendewsorm 17

INTERPERSONAL RELATIONS

INTERVIEW TOPICS
A g

0 G Friendships ) Taking Others’ Perspective
B Responding to Familiar Peaple E Imitating Dthers H Demonstrating Caring K Interpersonal Fexibilty
C F |_Conversational Skills
Response Options: 2 = Usually, 1= Sometimes, 0= Never "‘E’
A 1. Looksat the fuce of parent or caregiver.
{ @ Whendoesheshetookatyourface! 2§i50 O
A 2. Smiles in response to a smile or a friendly voice.
@ herorspesk 2t o
- Ehis Ll
a 210 0
g pes 2100
5 happi \ds rprise, fear).
D) what kinds of smotions daes he/sh show? 1o o
6.
@ Howdo youknow it hishe wants oteractwith you! 1100
7_ e
El 2100
@ what does he/she do when you hold out your arms to pick him/her up?
taoee, cudlio),
hogn M ™ o O
3 ! 2100
2100
or photo? 2t D
R
“G'”"""‘_ " i3 210 0
2100
@ forexample dorien
. ight say * "o’ )
& You look sad' ). 2100
S - o —
‘makeup, vacuuming, hammering nails).
2 2100
orvacuum?
3 i e hugs, holds
‘hands, asks “Ase you okay>"). 210
@ show other people tht her -
210

‘@ s

Vineland-3 Comprebensie nteviewform 19

Appendices

INTERVIEW TOPICS

A Basi Money Suills D BasicRights & G Using Money ) Advanced Safety M Achieving Gouls. P Earning Maney.
Responsibilities Outside the Home
B BasicSafetyOutsidethetiome  E CalendarBasis  H Usinglechnology K Being On Time N Understanding Rights Q. Managing Maney
C_Telling Time F_Telephone Use |_Eating Out L_Shopping Skills 0 Traveling
o
Response Options: 2= Usualy, 1 =Sometimes, 0=Never I
K 42. Noti i wok : 2100
s in o |
expensive, gets in betrer physical shape). 2100
@
I 0 4. Trwels ot one il o e desinat o T
driving, etc.). 2100
@
P45 yar for havinga job).
 Score 2for Yes o 0 or No. 2 O
@ o ey ot workfor a naighber, o heviag a job?
1 46. eati der, places order, meal.
A @ i i oribiek 21700
% and paying? Bl
] 47.@ ight 4 2100
R———— T O = R
2100
2100
need two years or more to achieve? o
2100
210 O
- —_
: bus fare), 1100
5
2100
(D i ol
2 Score 2for Yesor Dfor No. 700 O
@ what'st B ——— ===
Q 55'3; 2100
s : -
Q %6 % 2100
Q S7. Pays bills on time. 2
@ i 210 D‘
P ss. P 1
2 Score 2forYes o O for N 2 o 0O
Comments or Qbservatiors:

(A +B) x 100 =

18 Vineland-3 Comprehensive intervew o

INTERPERSONAL RELATIONS! SOCIALIZATION DOMAIN

INTERVIEW TOPICS

A [} G Friendsips J Taking Obers Perspectve
] i € H K
¢ 3 |
)
Response Options:  2.= Usualy, 1= Sometines, 0 = Hever 1
0 18 ionshiy g np ‘s my mom,” “He’ " simply calling
parents Mom, Dad, or equivalent doesn't count. g ii0 0
3 @ things like “that's my mom” or
“he's my brother-t
€ 19. Uses words to express own emotions (for example, “I'm happy." *I'm scared,” 1 don'tlike him e O
s @ 2
F 20, Mai
@ i . 2100
[ i il “How are you?" says “T'm fine’ if told.
“Youlook nice," says “Thank you"). Ji0O=
“chit chat” or smal talk,lke asking “How are you!” or 2
- saying You laok nice" H
€2 havi =
putting on makeup, vacuuming, hammering nails). =
® 210 08
ing ), puton
makeup, or vacuum?
2. i 4 e o
@ 2100 [
. g
being asked). 210 0%
without being asked? N =
G 25. Hasabest friend ora few good friends.
8 Score 2for Yesor Ofor No. 2 00O
@ What about a best friend or a few really good friends?
B3
another person when talking). R -0
@ y
G 2 i is i
D Howdos b ssaly resthisher riens ) iy o
B i TV shows, plans).
@ siingwi : 2100
B3 end for over a year
@ How long han 2100
1 30 i il di ight say "]
g bt don'”"Hiked that movie, but Gretchen hated ). = 16 O
! for example, movies or kinds of food? . .
- o “How are you?"; “What's up?"). e O

() Howotton dass hasha sart"chitchet”orsmaltlk when seeing people who heishe knows, ke asking ‘How areyout” 1

G 32 i i i i out  etc.
I they 210

andsoon?
1 3. i i
@

"get stuck” on one topic. bl

20 Vineland-3 Comprehencielterview Fom
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INTERPERSONAL REES)

Response Options: 2= Usually, 1= Sometimes, 0= Never (:f
e 2100
: o and feeling, 1100
h 2100
2100
“epecial days” it

aifes birthdays i 2100
@ 220 O

» %

210
things that they o et
“I'm bored,” an abrupt
& o nd o otk

2100

" e e

“In case

» £
with needs 0 2100
oxplained in order to follow what's being cald!
Calculation of % Est fsee Monus) Raw!

Noothemsamswered ]
(A+B)x100=[ |

Points Between Bagal nd Geling| 9

lpthmstore] ..o

PLAY AND LEISURE

Vinetand-3 nprebensive internewform 21

OCIALIZATION DOMAIN

Oeh

SOCIALIZATION DOMAIN

PLAY AND LEISURE

INTERVIEW TOPICS
A Beginningto Play D Sharing
B E

C_Make-Believe.

Appendices

SOCIALIZATION DOMAIN

G Paying Games
H Doing Things With Peers

F_Following Rules in Games & Sports |

Response Options: 2 = Usually, 1= Sometimes, 0= ever "g:‘

iles, laghs, claps hands).

2100

2100

K-a-boo, patty-cake).

2100

u]

avenif they'

versus just 210

ora

16191242888

is & house?

D 9. Shares toys or possessions when told to do so.
"D Howoftendossheithash

when he/she s told to?

2100

2100

2100

‘school” or "restaurant,” enacts a TV show or movie), 1100

& score

[ LS

@ Howoten does e

o 2100

2 Vineland-3 Gamprehensive terneeForm

COPING SKILLS

SOCIALIZATION DOMAIN

. | Responseptions: 2= = Sometimes, 0=Hever ' ISTERVIRNTORGS o » . ,
€ 20, Joins in with a group A 8 o
@ wihat doe 2100 T diaiads P |
_“comejoin us” o polnting to an ampty chair? it = 1 - —
[ P i O Response Options: 2= sualy, 1 = Sometimes, 0= hever %
ErioM Wk the pER IR oo ,tic-tac-toe, Kickball, B - L et 2100
bt 2100 A 2. Looks "
oo . ' s B @ 2100
1100 5 & s 5 .
w donly snple, Candyland', iz sulk, esc. when parent or caregiver leaves or artempts to leave). 250l O
2100 @ B
A 4. Transiions easily from one activity to another. 20 O
-— = @ s i o
210
gl 110 0g
2100 s 1 gearuss), 11008
8 o H
. i
does not act mean when he/she loses, etc. S 21008
@ o0 ke playing {  and not 5 - el o H
getting something that he/she wants). 2100
@ 0 agroup at 2100 2 H
) 1 hi o &
g hitt 3:0:38 3
210 3
@ gon Joinin ke o s
ignoring hisrher presence? =
- Gosspacaem shopping mping into someone? 2100
ﬂm: ¢ 2100 iles, shalkes hand Happ . =0 O
@ his/h atnight?
G 3L Playswi rd i 2100
Monopoly™, poker, Scrabble’ interactive video games). 2100
@
1 32. Plans ahead to o things with peers on his/her own.
T What kinds ofsctvities does ssh pian ahesd with othirs histher age? - 2@ 210 0
3 s friend o family m
Internet, phones a movie theater). 2100 TR rlend ot famlly member?
@ ation for tsowen 15, andsa on? [ £ 2100
; ; — How s he/she about accapti
community center). 2100 £, RV 2100
. & ing? —_—
i 2100 itk 2100
p ) g
nxm@,._ 2100 i 2100
o Score Glaton " bad weather, ned due o car trouble).
HighestNumbered. % Q)w- Az 2100
Sasalitem. L3 i o
o N Ho19 ; i th or TV, playa game, use
the Internet, or outside).
(asBx100=] ] plagmwson] | os 2100
g ™
tunitolt? .

Vineland-3 Canpyehemsbe nterdewfom 23
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SOCIALIZATION DOMAIN

Respanse Options:

Appendices

GROSS MOTOR

INTERVIEW TOPICS

= Usually, 1= Sometimes, 0= Hevr " 3
- B i i A Siting 0 Walking G R ) Gatchinga gal
G 20. i i i B Pre-Walking Mability £ Ball Activities. H K Riding 2 Tricycle or Bicycle
@ whatabout y: 2100 C_Standing F_Gimbing !
mistake, o Y Tt
AR = - et et e e ok — Response Options: 2= Usualy, 1 = Sometmes, 0 = Never " &
show,etc). 8 - >
L2100 - = 8 cha, wich pilk o atlest 1 minuee. 5% O
someone whais working or lstening 1o a show? R e
=) ¢ 2 4 s ! : ple, B z.mm m back onto stomach. 210 O
210 0 = N
_ shewantstor i T " - 2100
F 23. Keeps promises, . B 4. Moves, scoots, or crawls acrass the floor.
- = shotd gl O 2 20 £
 haviagtobsremindedt @ scoatiog,
6 24 C i discossion of A S Sisw ted for atleast 10 minutes. - -
ook oo on A & e brmane el s O B i i 210 0
@ w do y: ik C 6. Stands holding on to a stable objec least 5 seconds. o o
___suggesting how to do something better next time? . . = 21008
| 2. i b @  holding on - i
derstand L L o taks (7. Pullsselfup to standing position. -
@ == 11002
people’s time, lik 3 H
127 il i o i fint D g
the law, taken advaneage of sexually oe inancially). L
i 21008
2100 @ o 3
- e S - . 8 10. Crawls up stairs. s
considers relevantinformation). 2100 @ 2100
- S— O i :
TR ; ; i 5 , unsupported for atleast 1 minute.
o 20 O @ Howlong does hershe sta 2100
@ D 12. Takes atleast two steps without support.
ing? 2100
I 3L i B =
ey, “binge" dei e L 2100
2100 =
it TS 2100
on or through the 9!
| R e e T R hild'sch L lowbench),
o returning, where he/she is going). 1100
2 2100
el il 2100
210
always totally true? ¥ D 2150 D
Sore 2100
| Highest-Numbered g o~
Bacalem F 19 Safely gets on and off an adult-sized chair. i O
How sbout an adult-sized chair? o
, - ¢ 20 oo 2100
cop flaw Score, T - 2 =
 Scare 2ifthe i is 2100
@) Howdoes heshago up staies? 4
£ ugmmumkmmu;.«mqm‘mm e O

Vineland-3 Camprebensive InterviewForm 25

TOR SKILLS DOMAIN

Response Options: 2= Usialy, 1= Sometmes, 0.=Hewr “f-

GROSS MOTOR

i Y : oot 2y O
H 24 irs, facis i h iling.
D ettt godamm e "
| 5. ]Gunmylaﬂthepmndwilhhah(:exwilhnulh\lin& 2100
K B oty i BN 2100
F T e s R 1100
2 "V(D it hejshe is walkiny o isslippery or uneven? 2100
1 n.@ o g 2100
e
. 5) Ho i i ayiog tag r sparts? _x1enm
Y e T 2100
ey e N e
| R 2100
goy AR e ey 1100
2100
D Howtar doss he the theee-wheeled vehicle? o
olding on to something? 23140 n
D icycle or other o2 g
D 1100
B e tding o 1100
5 ke Ko 1100
i il i it inis 10 feet.
2 2100
D How far. = o abicyce with training whaels?
D) Whatsboutatansi: wo_ 2100
3 i ; : 2100
T — |

Vineland-3 ampebensye internewfam 27

26 Vineland-3 Comprchensive nteriew form

MOTOR SKILLS DOMAIN

FINE MOTOR

INTERVIEW TOPICS
A

] G Coloring ) Precise Movements.
B Manipulating Things £ Hand Coorcination H Using Scissors.
C_Opening Doors. F_Deawing 1 Tying
Response Options: 2= Ualy, 1 = Sometnes, 0= lever ¥
“A 1.?0@«!0--»,"«55«“ = he
A2 Pclamuyohmn;myumhhmn 210 O
A s.me.nubjmhmmh.amkmn. 518 0O
¥ %2 Bacrwith sdlid. 2100
B S, Picksup amall objoct 2 nzhes o sy 60c) with thuzab i (o ccampl Faliine, bends e
%.nbmh). 210 0
AT pasmall e bject wit ne hand it i it =
Q@ Howdos i W . 210 0
[ i 1 1100
aact ) 211003
gorp bine, efigeraon, i ing 9 O
9
21008
1 2100°%
©E 12, Unwraps small objeces (for example, gurm or candy). ) 2100
Howoften does helshe un i
~ (13, Opens doors by turning a doorknob or handle.
& 2100
cor 2100
5 unscrewing the i of a jar?
D 15
K @ Howdoss peni o 1100
£ 16 (for examp! leuls 11 ph other
handheld device). 2100
@ what about opening and closing sc 100
N m,@ s k 2100
B G 1. C: i
2 2100
@ Whatkinds of thin s thelines?
X i house, toc)
@ 2100
s i 2100
3 zz.@ 2100
H 2. 2100

£

sheet of paper?

28 Vineland-3 Comprebersive nteview orm
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Appendices

FINE MOTOR B B MOTOR SKILLS DOMAIN
3

the
Response Options: 2= Usually, 1= Sometimes, 0= Never &

F 24. Draws a triangle freehand while looking atan pl 210 0O
O What about copying a triangle?
F 25, Uses an eraser without tearing the paper. 110 D
@ _How about using an eraser without tearing the paper? = 4
- H 26, Cuts ouat simpie shapes (circles, squares, rectangles, ere.). 110 D
Whn!kmds nhhmgl does he/she cut out? - N

G 27. Colors simple pictures with all coloring inside the lines.
B2 Score 2 if the individual did this when younger, but has now outgrown cotoring. 210 D
@ What kinds ohhlngt don he/she color, and how much coloring Is inside the lines?

G 28. Colorsa full- -page druwmg or scene using two or more colors; all coloring is inside the lines,

& Score 2 if the indlividual did this when younger, but has naw outgrown colaring. 210 O
@ What kinds of things does he/she color, and how much coloring is inside the lines?
F 29, Draws a straight line using a ruler or straightedge, 110 O

@ What sbout drawing a straight line using a ruler or straightedge?

”lm'nesalmoc 710 O

@ _What about tying a knot without halp? — LA ST

H 31 Cuts out complex shapes (for ple, stars, animals, alphabet letcers). 210 0O
@) what kinds of things does he/she cut out?
| 32. Tiesa secure bow (for example, shoe laces, gift wrapping). 110 0

@ What about tying a secure bow without help, lov example, shoe Io(es ora qm wrapping b bow?
ying : - -

] 33. Manipulates very small objects {for exnmplc sets hands on a watch, threads a sewing needle, glues miniature
model parts). 210 0O
@ What about working with very small abjects, Hike setting the hands on a watch, threading a sewing needle, or gluing
__ tiny model parts?
1 34, Assembles, builds, or creates complex building toy structures, model sets, homemade jewelry, arts s and crafts, etc.
Q@ what kinds of complex building toy structures, model sets, homemade jewelry, arts and crafts, and things like that 210 D
does he/she make?

Comments or Observations:

Calculation of % Est (tes Marual) Raw Score Caleulation

Nb.of E"l:l mgnesx-Numwedl I" 2 _I I
No. of ftams Answered - Points Between Basal and Cellian
(A +B)x 100 = tmosawscoe] |

Vineland-3 Comprehenstie inferview form 29
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Appendix 4.4: Self-Restraint Questionnaire

Appendices

THE SELF RESTRAINT QUESTIONNAIRE

Today's Date

Are you the person's teacher / nurse / keyworker / SEC instructor / parent / other (ring as appropriate)

marked NEVER. Two examples follow:

va
3. Pull the sleeves of clothes over his or her hands | .\

if clothes have long steeves? L
ng l'd’"'
f/

Please answer all of the questions on which may or may not describe behaviours shown by the person at the present time. Read the
questionsweﬁ:ﬂyandﬂmIlheboxwhichisundn-memmtmnbwdmnbutheammmofﬁmeinaday that the person
engages in that behaviour if permitted to do so. [fyou never see the behaviour described in the question them simply v the box

EXAMPLE L Ifwhenperminedandwlwnwemingalongslecvedgammﬂhcpmnalwayslussbeevesptﬂiedovu'hisorher
hands then +/ the ALL OF THE TIME box for question 3. Tt should then look like this:

ALLOF MOST OF HALF SOME OF
THETIME THETIME THETIME THE TIME

|/Essl B e [o] |

NEVER

question 5. It should then look like this:

15 Sit on his or her hands?

EXAMPLE 2. If he or she is seen to sit on his or her hands for some of the time then ¢ the SOME OF THE TIME box for

ALL OF MOST OF HALF SOME OF
THETIME THETIME THETIME THETIME

| Ll il TRl v Ea |

NEVER

Please give an answer to every question. If you are unsure about an answer write a note below the question to comment on your
answer and then v the box you think most accurately describes the time spent by the person doing that behaviour.

QUESTIONNAIRE
If permitted does he or she
ALL OF MOST OF HALF SOME OF NEVER
1. Entwine his or her hands in the front part of THETIME THETIME THETIME THE TIME
the clothes that are worn g t-shirt, jumper? I I I l I I l ] I ]
_ ALLOF  MOST OF HALF SOMEOF b
2. Pull his or her arms out of the sleeves and push KQ\ THETIME THETIME THETIME THETIME
them part or all of the way into the main body f: - |
of the clothes that are wom? X4 [ l l l L ] l ] I l
7 ALLOF  MOST OF HALF SOMEOF o o0
y " THETIME THETIME THETIME THE TIME ) .
3. Pullthe sleeves of his or her dothes over hands A

if clothes have long sleeves?

il YO S I R

©Chiis Ofiver, School of Psvebalegy, University of’ Birmingham
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If permitted does he or she . ..

4. Push hands inside trousers, if he or she is
wearing them?

ALL OF
THE TIME

MOST OF
THE TIME

HALF
THE TIME

Appendices

SOME OF
THE TIME

L]

L]

L]

ALLOF ~ MOSTOF = HALF  SOMEOF ... ..
3. Push hands inside any pockets in his clothing THETIME THETIME THETIME THETIME
if he or she has them? L ] l I [ l D
ALLOF ~ MOSTOF  HALF = SOMEOF ...
\ THETIME THETIME THETIME THE TIME

6. Wrap his hands/arms together with any piece
of long material, eg sock, scarf when there is
access to the material?

7. Wrap a long piece of material eg sock, scarf, ALLOE . NEWLO¥ HALF SOMEOF o g
around either or both arms but not so that they THETIME . THETIME: - THE TIMK  THE TIME
are held together, when there is access to the
mateial? EE 5 &3 53 3
ALLOF  MOST OF HALF SOMEOF o0
THETIME THE TIME THETIME THE TIME

8 Wrap or entwine hands in material other own
clothes eg curtains, bed clothes, other clothing,
if it is available?

ALLOF  MOSTOF  HALF  SOMEOF ...
9. Wrap a blanket, sheet, towel or other large THETIME THETIME THETIME THE TIME
piece of material around himself or herself if it
is available? L ) B
o ALLOF  MOSTOF  HALF  SOMEOF o ..o
THETIME THETIME THETIME THE TIME

10, Entwine arms around a chair or other piece of
furniture?

L

L]

11. Push hands into chair/sofa cushions or other
tight spaces?

ALL OF
THE TIME

MOST OF
THE TIME

HALF
THE TIME

]

SOME OF
THE TIME

]

]

12, Lie on stomach with hands held behind back?

ALL OF
THE TIME

MOST OF
THE TIME

HALF
THE TIME

SOME OF
THE TIME

NEVER

L]

L]

L

L]

14

389



If permitted does he or she . .,

Appendices

ALLOF MOST OF HALF SOME OF
13. Lie/sit in a position which restricts the THETIME THETIME THETIME THETIME | C'ER
movement of arms eg with them under the |
bod‘;: behjnt:.l Su: back :: pressed‘:against a A.Q: [ l L ] |_] u D
wall?
7 ALLOF MOST OF HALF SOME OF
14, Carry an object or objects around but not /j' ,’. THETIME THETIME THETIME THETIME bVER
manipulate, use or play with them? o
el L) EJ [0 7
15. Sit on hands? THETIME THETIME THETME THETME EVER
P A I e A I O
ALLOF  MOST OF HALF SOMEOF o oon
16. Hold hands together behind his back? Soade THETIME THETIME THETIME THETIME F
|
Ne#) N O Y A 1 I 1 O N
N ALLOF MOST OF HALF SOME OF NEVER
17. Hold hands together behind the neck? | THETIME THETIME THETIME THETIME
< O O 0O O O
’ ALL OF MOST OF HALF SOME OF VER
18, Push hands between the legs? N\ THETIME THETIME THETIME THETIME °
\ i
¥ OO oOoo
THETIME THETME THETIME THETIE VYR

19. Have arms folded?

ALLOF  MOSTOF  HALF  SOMEOF ...
20. Entwine arms with each other in any other o) THETIME THETIME THETIME THETIME
way not described above? \
(Please describe below) Al OO O O O O
ALL OF MOST OF HALF SOME OF NEVER
~ THETIME THETIME THETIME THETIME :

21. Interlock fingers or hands in any way.
(Please describe below.)

(?I_:

L]

L]

=]

L]
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Does he or she . ALLOF  MOSTOF HALF SOMEOF oo
22 Ask orotherwise indicate that he or she wants THETIME THETIME THETIME THETIME
hands held eg putung hands into another’s or
under another’s arm? L ] I l l I [ ] l |
ALL OF MOST OF HALF SOME OF NEVER
23, Ask orotherwise indicate that he or she wants THETIME THETIME THETIME THETIME
arms held eg taking another’s arm and putting
it around him or hes? I ] L ] l l l ] D
24. Ifyou have answered ALWAYS or MOST OF
THE TIME to any of the above questions
please roughly sketch the way in which the
person shows this behaviour and give a brief
description below.
25 Please describe any other way not meationed

above in which the person restricts the
movement of hand/arms or likes to have
anything on hands or arms which is unusual
¢g gloves when indoors. Could you also
describe any unusually strong preference the
person may have for & particular piece of
clothing (eg if they always insist on wearing a
hat or will never wear garments with short
sleeves) or whether they insist on carrying a
particular object or objects with them most of
the time. A sketch would be very useful to us,
If there no other method of self restraint then
please write NONE in this space.

Thank you
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Appendix 4.5: Self-Restraint Questionnaire 2

Appendices

ERQZ w1.0 27.07.22
518 Study
RAS ID: 283048
SRO2
The following questions are asked in order to get some more information about the self-restraint
behaviours described in the Self-Restraint JQuestionnaire. Please read the questions carefully, and
then indicate the statement that best describes your response.
1. How difficult is it for your child to self-injure while engaging in these behaviouwrs?
Mot at all Slightly difficult Moderately difficult | Extremely difficult Impossible
1 2 3 4 5

2. When your child is engaging in these behaviours, to what extent does the self-injury decrease in frequency?

Mo decrease ar
increase in
frequency

1

Some decreass in

frequency

Moderate decreaze
in frequency

Significant decreasze
inm frequency

518 never occurs

3. Wyour child is prevented from or is unable to engage in these behaviours, to what extent do they become

distressed, e.g., cry, negative vocalisations, scream or show aggression?

MNever

Sometimes
2

Half the time
3

Mast of the time
4

Always

4. How often does your child initiate these behaviours by themselves, without being told or asked to engage in
the behaviour by another person?

MNever

Sometimes
2

Half the time
3

Mast of the time
4

Always

B. Wyour child is prevented from doing these behaviours, how often do they actively try to engage in the

behaviour again?

Mever

Sometimes
2

Half the time
3

Mast of the time
4

Always

6. How difficult is it for your child to stop these behaviours without help?

Impassible without
help
1

Could do so with
extreme difficulty
2

Can do so with
moderate difficulty
3

Can do with slight
difficulty
4

Mo difficulty at all
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Appendix 4.6: The Childhood Executive Functioning Inventory

Appendices

CHILDHOOD EXECUTIVE FUNCTIONING INVENTORY (CHEXI)

FOR PARENTS AND TEACHERS

Below, you will find o number of statements. Please read each statement carefully and thereafter
indicate how well that statement is true for the child. You indicate your response by circling one
of the numbers (from 1 to 5) after each statement.

Definitely not true Mat true Partially true True Definitely true
1 2 3 4 5

1. Has difficulty remembering lengthy instructions 3 4 5

2. Seldom seems to be able to motivate him-/herself to do something B a -
that he/she doesn't want to do

3. Has difficulty remembering what he/she is doing, in the middle of an N a -~
activity N

4. Has difficulty following through on less appealing tasks unless B a -
he/she is promised some type of reward for doing so

5. Has atendency to do things without first thinking about what could - 1 -
happen

6. When asked to do several things, he/she only remembers the first or N 4 -
last N

7. Has difficulty coming up with a different way of solving a problem

. 3 4 5

when hefshe gets stuck

8. When something needs to be done, hefshe is often distracted by B a -
something more appealing

9. Easily forgets what hefshe is asked to fetch 3 4 5

10. Gets overly excited when something special is going to happen (e.g., - 4 -
going on a field trip, going to a party)

11. Has clear difficulties doing things he/she finds boring 3 4 5

12. Has difficulty planning for an activity {e.g., remembering to bring B a -
everything necessary for a field trip or things needed for school)

13. Has difficulty holding back his/her activity despite being told to do so 3 4 5

14. Has difficulty carrying out activities that require several steps (e.g.,
for younger children, getting completely dressed without reminders; 3 4 5
for older children, doing all homework independenthy)

www.chexi.se
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Definitely not true Mot true Fartially true True Definitely true
1 2 3 4 5

15. In order to be able to concentrate, he/she must find the task 2 : - -
appealing

16. Has difficulty refraining from smiling or laughing in situations where 5 . 4 c
it is inappropriate

17. Has difficulty telling a story about something that has happened so - e - -
that others may easily understand

18. Has difficulty stopping an activity immediately upon being told to do
so. For example, he/she needs to jump a couple of extra times or 2 3 4 5
play on the computer a little bit longer after being asked to stop

19. Has difficulty understanding verbal instructions unless he/she is also . N 4 .
shown hew to do something - -

20. Has difficulty with tasks or activities that involve several steps 2 3 4 5

21. Has difficulty thinking ahead or learning from experience 2 3 4 5

22. Acts in a wilder way compared to other children in a group (e g.. ata - - - -
birthday party or during a group activity)

23. Has difficulty doing things that require mental effort, such as ~ N 4 c
counting backwards - ;

24, Has difficulty keeping things in mind while he/fshe is doing . ~ - -

“ b

something elze

wwwe .chexise
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Appendix 4.7: SIB study remote executive function researcher manual

1 Researcher Manual

7% B Medical UNIVERSITYOF FRD:
oﬂ-? .l f&ﬁgg;ggn BIRMINGHAM i CEREBRA

weare s Sleep - Impulsivity - Behaviour (SIB) Study

General Instructions

During the VABS
Go through “VABS Checklist” document with parent (task, room and device checks).

Prior to the testing session:
e Work out which EF tasks to conduct according to the child’s overall age
equivalent on the VABS.
o If <2 years overall age equivalent start with Game 3 “Time To Sort!".
= [f participant passes, move on to complete Game 4.
o If 2-4 years overall age equivalent start with Game 4 ‘Ball Sorting’.
= [f participant fails the first rule (PT 2), go back and attempt Game 3.
= [If participant passes the Silly Game (PT 4), attempt DCCS.
= If participant passes the first rule and fails the Silly Game, use
judgement to determine if DCCS should be attempted.
e Work out where to start on the BPVS based on the child’s receptive language age

equivalent:

If <3 years 11 months Start atSet 1 ltem 1

If 4 years Start at Set 2 item 13

If 5-6 years Start at Set 4 item 37

If 7 years Start at Set 5 Item 49

If 8 years Start at Set 6 Item 61

If 9-11 years Start at Set 7 Item 73

If 12-13 years Start at Set 9 Item 97

If 14+ years Start at Set 10 Item 109

e Open up and fill in Participant Scoring Sheet
e Remind parent to charge device(s) and headphones in advance (or charge during
session)
At the start of the testing session:
e Introduce yourself to the parent and child
o Check it’s still a good time / okay to proceed today; check if need toilet break

Copyright © 2021 Marlow, Agar, Richards & Devine
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2 Researcher Manual
Setting up
* Check yours and parent’s device(s) are charging/charged
* (uide parent to set up device(s), check WIFI connection is stable
o If 2 devices, disconnect audio from one (preferably the device you won't
use for Game 7)
= = “Mute > leave computer audio” on laptop/PC
= = “More > disconnect audio” on tablet/phone
# (uide parent to set up headphones - reminder to only have one in so they can
hear the child!
o Advise turning off Bluetooth of other device(s) nearby
o Check parent can hear you through the one headphone
o Warn not to touch the right earphone - button disconnects call

* Check you have the best view of the child and parent, then ask parent to
set Zoom to “Gallery View" and “Hide Self View™:

o Laptop/PC: right click over face and select "Hide Self View” —
o iPad/tablet: click "...More" = "Meeting Settings” > untick "Show Self View"
Set parent’s expectations

* There will be times where [ will guide you through games more generally, and
other times where I'll ask you to repeat specific wording and actions after me.

# Try not to prompt or give your child any feedback until I say you can (so if child
gets something right, I'll let you know when you can say "yves well done”, likewise
if they answer in a way that you don’t think seems 'right’, I'll let you know if you
can correct them.

* Reminder of trying to not laugh if child responds in a way you don't think they
‘should’

Statements
+ Safeguarding statement
o “For the safety of your child, we ask that you do not leave your child alone
during the course of the Zoom call. If you need to leave the room at any point,
for example to go to the toilet or attend to other family members, please take
your child with you. Are you happy to continue?”

* Zoom recording disclaimer

o "We will be recording this play session via Zoom today, and will be storing it
on the University’s secure server. Are you happy to continue?”

s Say “Ok, I am going to start the recording now. [Start recording]. I just wanted to
formally check that you have read the information about the study and are happy
to continue? If you or your child need to stop at any time that’s fine, just let us know.
And just to note, everything that happens within this game session is confidential
and will only be shared with members of the research team. However if we see
anything that makes me feel concerned about you, your child or anyone’s safety
then I may have to pass that on - but I would try and come back to you before I did
that. Is that all okay?” [We will need to note this formal re-consenting procedure
on the participant’s consent form|

+ Pin family device(s)

Copyright © 2021 Marlow, Agar, Richards & Devine
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3 Researcher Manual
o Ask to see autism diagnosis letter

# Let parent know that if their call disconnects, re-click the Zoom link and we will

be waiting on the call for their return

During the testing session:
¢ Turn off your camera (except for Game 7 - BPVS/DCCS)

Games flow chart

Game 1: The Magic Wand
ALL

]

Game 2: Stcker Hunt

ALL
§ Overall age ey ivalemt 2
Mo }'HFI? 't::-
T T
Game 3: Time to Sart! ™ Game 4: Ball Sorting.
| Part 1 I" 1 | N'ﬂl'l'!'ﬂﬁlll |
| If:ﬁ-lfﬁ;u-:m || |r5+,|:;m-ru:| 1 Ijr-cs,.iﬁ;nﬂ || If!-!-.r;wmct |
| Pg':Z__ | | Si l;n_uu |
| If <5 & carrect || If!+,|l';nnrr=l:t| I 1F =56 corred I| If 5+ /6 correct |

T
DISCONTINUE Cog Flex tasks |

and move onto Game 5

Inhibition

Working Memory

Cognitive Flexibility

Other

Copyright © 2021 Marlow, Agar, Richards & Devine
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¥y

Game 5: Bag of Toys
ALL

T

Gamse 6: Playtime
ALL

Game T: BFVS
ALL

L |

Game B: DCCS
IF PASSEDN GAME 4
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4 Researcher Manual

Game 1: The Magic Wand

Direct parent towards page 2 of ‘Games Instruction” page (front and back]).

Appendices

What parent will need:

+  (litter Wand

a1

Found in: package labelled "Game 1"

-

Wand

What you will need:

s Timer ready to countdown from 30 seconds

[

000030

30

Prohibition (Wand) Task Timer

&

Task set up
Child should not see the wand before starting the game.

If possible, parent should sit opposite child, facing them.

Copyright © 2021 Marlow, Agar, Richards & Devine
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5 Researcher Manual

How to play
Check parent and child are comfortable, and ready to play
Ask parent to attract child’s attention by telling them they're going to play a game
together
Ask parent to open the package to reveal the magic wand toy

Remind parent that it is important child sees their instructions during this game
N.B. Don't let child touch the wand before Step 3

1. Ask parent to show child the glitter wand for a few seconds, drawing

attention to the wand by saying ‘Oh look [child name]'.

Say they can twist the wand upside down so that the glitter in the

wand moves.

Make sure the child is paying attention to the wand.

o If the child isn't interested in the wand, encourage the parent

to keep playing with it (twist upside down, repeat phrase, get
closer)

2. Ask parent to say ‘Look [child name]. No, don't touch' using their
finger to emphasise 'no’.
Make sure child attends to this instruction.
o If child does not seem to attend to this instruction, ask parent
to repeat it before placing the wand down [Step 3).

3. Ask parent to place the wand down in front of child, where they can
clearly see it.

Start the timer to count down from 30 seconds immediately
after the wand has been placed down.

4. Ask parent to turn around, away from child.

5. Stop the timer immediately after the child touches the wand, and make a
note of the time in the "Participant Scoring Sheet” (this marks the end of the
trial/game). Tell the parent that the game has ended and that they can turn
back around towards the child. If the child doesn't touch the toy for the 30
seconds, tell the parent they can now turn back around and say “It's okay,
vou can touch it now"

Praise child for playing the game and say you'll now start the next game.

Copyright © 2027 Marlow, Agar, Richards & Devine
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6 Researcher Manual

Game 2: Sticker Hunt

Direct parent towards page 3 of ‘Games Instruction’ pack (front and back).

What parent will need:

5 stickers

5 cups
Laminated card
Certificate

Cups ] Laminated card

/ tucked in postage box.

Found in: package labelled "Game Z”T

=

Task setup

Ask parent to place the 5 cups in a row on the table/floor in the following order: (from child’s POV,
left to right): orange, blue, purple, green, red.

Ask parent to place stickers behind the cups (from child’s POV).

If possible, have parent sit opposite child. If there’s a second caregiver present, ask them to sit with
the child and gently encourage them to focus on the game.

Ask parent to keep toys out of child’s reach for this game.

Copyright ©@ 2021 Marlow, Agar, Richards & Devine
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7 Researcher Manual

How to play

Check parent and child are comfortable, and ready to play
Ask parent to attract child’s attention by telling them they're going to play a game together
e [Ifchild tries to direct parent’s attention away during the task, tell the parent to give a short reply
but then direct focus back to the game.
e Atyours and the parent’s discretion, end the game at any time if the child seems distressed or
unable to play.
¢ N.B. Emphasise stickers are [ Praise if correct? YES. Correct if wrong? YES (don’t laugh) ]
to be found gpe by one

. Ask parent to pick up any one cup and put a sticker down underneath it. Tell
parent stickers and cups are matched on colour, so the red sticker goes under
the red cup, the purple sticker under the purple cup, and so on. Do this for all 5
cups.

. Ask parent to cover the cups with the laminated card, ensuring the child’s view

of the cups is completely blocked. Make sure parent has child's attention,

then ask parent to count out loud for 5 seconds then remove the card.

. Ask parent to say to child: “Can you point to a sticker?”. A sticker is ‘found’ by
any gesture or action that shows the child is indicating a sticker’s location (e.g.,
point, grab, kick, lurch towards etc). Remind only one sticker should be found.

. The child will find a sticker in any of the five cups on the first go.

When they do, ask parent to lift the cup, and pick up the sticker. Ask parent to
praise their child by saying phrases like “Well done!”/ “Good job!"/ “You got
the sticker!”.

. Make sure child is watching parent then ask parent to put the sticker out of
sight say “Look! Let’s put this one here”.

then ask parent to lift up the empty cup
and say: “Look! This cup is now empty!” (it is now the only cup withouta
sticker underneath). All of the cups should now be stacked upright.

. Make sure child is watching parent. then ask parent to cover the cups with

card, count out loud for 5 seconds then remove the card.

. Ask parent to say “Can you get another sticker?”

Do not use the word ‘AGAIN’

Copyright © 2021 Marlow, Agar, Richards & Devine
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8 Researcher Manual
. CORRECT RETRIEVAL: If child points towards a different cup this time (for example they chose a red
cup the first time and a purple cup this time], do the following:
* Ask parent to lift up the cup, and pick up the sticker.
+ Praise child with phrases like “Well done!”/ “Good job!™/ “You got the sticker!™.
» Make sure child is attending to parent, then ask parent to put the sticker out of sight and
say: “Look! Let's put this one here”. There should now be two stickers on the chart.
» Make sure child is attending to parent, then ask parent to lift up the empty cup and say:
“Look! This cup is now empty!”.
+ Go back to Step 2 (cover cups with card)

INCORRECT RETRIEVAL: If child points towards the same cup for a second time
(for example they chose a red cup the first and second time), do the following:

+ Ask parent to lift the cup to show it's empty, and say: "It's not there.
Let's have another go.” Remind parent to not smile or laugh.

+ Make sure child is attending to parent. then ask parent to lift up the
empty cup and say: “Look! This cup is now empty!”.

+ (o back to Step 2 (cover cups with card)

10. Keep following procedure until either
- Child finds all 5 stickers, or
- Child makes an incorrect choice 3 times consecutively.

Tell the parent when the game has finished. Be encouraging - say well done and invite parent and
child to stick the stickers on their certificates.

Copyright © 2027 Marlow, Agar, Richards & Devine
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9 Researcher Manual

Game 3: Time To Sort!

Direct parent towards page 4 of ‘Games Instruction” pack (front and back).

What parents will need

+ 2 boxes (1 big, 1 small) lids off
+ 1 large ball (from the bag of )
s 1 small ball (from the bag of 6)

Found in: package labelled "Game 3 /4" |

Task setup

Ask the parent to set up the two boxes without lids, about 30cm (shoulder-width) apart, ideally
opposite the child.

Ask the parent to have one big and one small ball ready.

Copyright © 2021 Marlow, Agar, Richards & Devine
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How to play
N.B. Note down on Participant Score Sheet whether the child places the ball in the boxes
themselves, or whether they point/gesture towards the boxes and the parent places the
ball in. Either is fine.
Part I: Big ball in big box

1. Ask the parent to get the child's attention and say "0h [child name] look at this!"
as they demonstrate putting (one) big ball in the larger box, then picking it back up.
If you are not certain that child was looking at the parent, ask them to repeat the
demonstration.

2. Ask the parent to say “Now you try” and either pass the child the ball or indicate
where the child would like the ball to go. Remind the parent to offer the ball
centrally, so that they do not cue the child to place the ball in either box.

If the child places the ball in the big box, this is correct. Encourage the parent to
say "Well done [child name]” and pick the ball back up.
If the child places the ball in the smaller box ask the parent to say "0h no,

the ball doesn’t go in there!” pick up the ball, point towards the bigger i Praise if right
box and say it goes in there. Remind the parent not to laugh or praise the Say + point if wrong
child if wrong. Don't demonstrate
3. Ask the parent to repeat this 6 times without cuing child. Each time they - ~
should offer the ball centrally and say “Where does this go?” NO FEEDBACK -
(The ball should go in the larger box). Do not offer any feedback. Tell the "Let’s do another one”
parent when they have done 6 turns and ask them to gather all the balls. \ J

Encourage parent to congratulate child for playing the game, and either:
MNext part: If the participant correctly sorts 5/6 balls, proceed to the next stage and tell the
parent to start the second part of the game.
New game: If they correctly sort 4/6 or less, instead ask the parent if they/the child would like
a break then start a new game (5). Do not proceed to Part I and do not administer Game 4.

Part II: Small ball in small box
In the second part of Game 3, the rule is reversed so that children need to put the small ball into the
smaller box Instruct the parent to teach them this new rule:

4. Ask the parent to get the child’s attention and say "0Oh [child name] look at
this!" as they demonstrate putting (one] small ball in the smaller box and
then removing it. [f you are not certain that the child was looking at the
parent, ask them to repeat the demonstration.

5. Ask the parent to say “Now you try” and either pass the child the ball or indicate
where the child would like the ball to go. Remind the parent to offer the ball
centrally, so that they do not cue the child to place the ball in either box.

If the child places the ball in the smaller box, this is correct. Encourage the

parent to say “Well done [child name]” and pick the ball back up. Praise if right
If the child places the ball in the smaller box ask the parent to say "0h no, Say + point if wrong
the ball doesn’t go in there!” pick up the ball, point towards the smaller Don't demonstrate

box and say it goes in there. Remind the parent not to laugh or praise the
child if wrong.

Copyright © 2021 Marlow, Agar, Richards & Devine
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6. Ask the parent to repeat this 6 times without cuing child. Each time they
should offer the ball centrally and say “Where does this go?" [The ball NO FEEDBACK -
should go in the smaller box). Do not offer any feedback. Tell the parent “Let’s do another one”

when they have done 6 turns and ask them to gather all of the balls.
END. Encourage parent to congratulate child ("you're doing so well!") and say you'll now start a new
game:
If the participant correctly sorts 5/6 balls proceed to Game 4.

If they do not pass Game 3, do not proceed to Game 4. Instead ask the parent if they/the child
would like a break, then proceed to Game 5.

Copyright © 2027 Marlow, Agar, Richards & Devine
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Game 4: Ball Sorting

Direct parent towards page 5 of ‘Games Instruction’ pack.

What parents will need

e 2 boxes (1 big, 1 small) lids on
e 6large balls
e 6 smallballs

( Found in: package labelled "Game 3 /4" ]

Task setup - if starting here

Ask the parent to set up the two boxes with the lids on, about
30cm (shoulder-width) apart, ideally opposite the child.

Task setup - if continuing from Game 3

Ask parent to put the lids on the boxes and get both bags of balls.
Tell the parent that now is a good time to empty both boxes and
make sure that you have all the balls back in the bags they came in.

Tell the parent that in this game, the size of the balls and the boxes
are important. We are interested to see whether child will sort
according to size.

Copyright © 2021 Marlow, Agar, Richards & Devine
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How to play

Part I: Demonstrate big in big & small in small

1. Ask the parent to have the bags of big balls and little balls ready next to them. Askthe |
parent to get the child’s attention and say “Oh [child name] look at this! Here [ have |
a Big Box, and here [ have a Little Box. In this game I'm going to put the Big Balls L
in the Big Box and I'm going to put the Little Balls in the Little Box" as they
demonstrate putting one large ball in the larger box, and one small ball in the smaller
box. You can leave the balls in the boxes. If you are not certain that child was looking
at the parent, ask them to repeat the demonstration.
Make sure it'’s the parent that demonstrates, even if the child wants to place it
themselves.

3

2. Ask the parent to tell the child, "Now it's your turn to put the Big Balls in the Big Box and the
Little Balls in the Little Box". Ask the parent to pick up a big ball and show/pass it to the child as
they say, "Now here is a Big Ball. Where does this one go?" Allow child to point or place the ball
in the box.

\/ If child correctly places the ball in the big box this is correct. Encourage the
parent to say, “Yes, very good. The Big Balls go in the Big Box" and close
the lid.

x If child tries to place the ball in the little box ask the parent to say “No, this
one’s a Big Ball. It goes over here in the Big Box.” Remind the parent not to
laugh or praise the child here.

Praise & correct

1

3. Ask the parent to pick up a Little Ball and show/pass it to child, as they say "Now here
is a Little Ball. Where does this one go?” (Child point or place.)
\/ If child places the ball in the little box this is correct. Encourage the parent to say,
“Yes, very good. The Little Balls go in the Little Box" and close the lid.
If child tries to place the ball in the big box ask the parent to say "No, this one’s a
x Little Ball. It goes over here in the Little Box.” Remind the parent not to laugh or
praise the child. . -

4. Repeatsteps 2 and 3 so that the child has an opportunity to sort each size of ball twice. Continue
onto Part 2 regardless of whether sorting is correct, unless child is clearly upset or distressed. If
child does not want to play, say well done and move onto Game 5.

Part II: Child’s go

In the second part of this game, you will prompt the parent to ask the child to sort some more balls.
N.B. Explain that it is important that at this stage af the game the parent does not give the child feedback
after each turn. Instead they should say “Let’s do another one!”

5. Ask the parent to say to the child, “Now let’s try some more!” Ask the parent to present the balls
in the following order and ask the child to sort them. As the parent holds up each ball each time
say "If it is a Big Ball, it goes here [point to big box] and if it is a Little Ball it goes here [point
to little box]. Here is a ___ ball. Where does it go?” Remind the parent not to give feedback here.
They can say “Let’s do another one” to encourage the child to stay engaged.

a) Little ball
b) Big ball NO FEEDBACK - Ball goes wherever
c) Little ball “Let's do another || Child chooses -even
d) Big ball one” if wrong.
e] Big ball

Little ball

Record how many balls the child is able to sort correctly in the Participant Scoring Sheet.
Copyright © 2027 Marlow, Agar, Richards & Devine
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If they correctly sort 5/6 balls, proceed to the next stage of the game.
If they do not correctly sort 5/6 balls, instead ask the parent if they /the child would like a
break. Do not proceed to the next part of the game, move onto Game 5.

Part III: Demonstrate Silly Game -|
Explain to the parent that in the final part of the game, we are interested to see how child
can switch between rules. The set-up for this part is the same, but this time the Big Balls f A |
will be sorted into the Little Box and the Little Balls into the Big Box. We call this the Silly |

Game! W

6. Ask the parent to tell the child, "Now we're going to play a Silly Game! In this
game, we put the Big Balls in the Little Box and the Little Balls in the Big Box" as they
demonstrate putting a small ball in the larger box, and a large ball in the smaller box
If you are not certain that child was looking at the parent, ask them to repeat the demonstration.

7. Ask the parent to tell the child, “Now it’s your turn to play the Silly Game!”. Ask the parent to
pick up a big ball and show/pass it to the child as they say, “Now here is a Big Ball. Where does
this one go in the Silly Game?" Allow child to point or place the ball in the box.

'V/ If child places the ball in the small box this is correct. Encourage the parent to
say, "Yes, very good. The Big Balls go in the Little Box" and close the lid. Praise &
If child tries to place the ball in the big box ask the parent to say "No, this one’s a correct
x Big Ball. It goes over here in the Little Box." Remind the parent not to laugh or
praise the child.

8. Ask the parent to pick up a Little Ball and show/pass it to child, as they say "Now
here is a Little Ball. Where does this one go in the Silly Game?" Allow child to
point or place the ball in the box.

‘V/ If child places the ball in the big box this is correct. Encourage the parent to say,
“Yes, very good. The Little Balls go in the Big Box" and close the lid.

x If child tries to place the ball in the little box ask the parent to say "No, this one’s
a Little Ball. It goes over here in the Big Box.” Remind the parent not to laugh
or praise the child.

9. Repeatsteps 7 and 8 so that the child has an opportunity to sort each size of ball twice. Continue
onto Part 4 regardless of whether sorting is correct, unless child is clearly upset or distressed. If
child does not want to play, say well done and move onto Game 5.

Part IV: Child’s go - Silly Game

10. Ask the parent to tell the child, "Now let's try some more!”. Ask the parent to present the balls in
the following order and ask the child to sort them. As the parent holds up each ball each time they
should say “If it is a Big Ball, it goes here [point to little box] and if it is a Little Ball it goes
here [point to big box]. Here is a ___ ball. Where does it go?"

a) Little ball
b) Bigball NO FEEDBACK - Ball goes wherever
c) Little ball “Let's do another child chooses - even
d) Bighball one” if wrong.

€] Bighball

f) Little ball
Record how many balls the child is able to sort correctly - if 5/6 the continue to DCCS in Game 7.
Ask the parent if they/the child would like a break. Then move on to Game 5.

Copyright © 2021 Marlow, Agar, Richards & Devine
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Game 5: Bag of Toys

Direct parent towards page 6 of ‘Games Instruction’ pack.

What parent will need:

e Stuffed animal toy
e Toy car
e Squeezy ball toy

[ Found in: package labelled "Game 5" ]

What you (researcher) will need:
feraw Thows ra
e Timer ready to countdown from one minute 7

Task set up

Child should not see the toys before starting the
game.

If possible, parent should sit opposite child, facing
them. Make sure there is space between the parent
and child, so that the parent can lay out the toys in
front of them.

Copyright © 2027 Marlow, Agar, Richards & Devine
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How to play

Check parent and child are comfortable, and ready to play

Ask parent to attract child’s attention by telling them they're going to play a game
together

Ask parent to open the package containing the toys

If child reaches up to grab package, ask parent try keep it out of their reach

Remind parent that it is important child sees their instructions during this game
Remind parent that they should not hand child any toys until the end (but don't
say “don’t touch”, just hold them out of reach)

1. Ask parent to take the toys out of the package one by one in the following order:
cuddly toy < car < squeezy ball, drawing attention to each toy by saying ‘Oh
look [child name]'. Do not let parent place toys down.

Make sure the child is paying attention to the toys.

o N.B.Itis crucial the child isn't offered/allowed to touch any of the
toys before Step 3. If child wants to touch, do pot tell parent to say
“don’t touch”, but instead encourage parent to hold toys away and
say "hold on” / "wait a second” / "just a moment” / “not yet"

o If the child isn't interested in the toys, encourage the parent to keep
playing with them

o Ifthere are two caregivers present, ask the second person to gently hold
the child to discourage them touching the toys

2. Make sure child is paying attention to parent, then ask parent to place all
three toys down at the same time, and say ‘Look child. No, don't touch’
using their finger to emphasise mo’.

Start the timer to count down from 60 seconds immediately after
this instruction has been given.

3. Ask parent to turn around, away from child.

4. Stop the timer immediately after the child touches any of the toys,
and make a note of the time (this marks the end of the trial/game]).
Tell the parent that the game has ended and that they can turn back
around towards the child.
If the child doesn't touch the toys for the 30 seconds, tell the parent they
can now turn back around and say “It's okay, you can touch it now".

As soon as child touches a toy, let parent know playtime has begun.

Copyright © 2027 Marlow, Agar, Richards & Devine
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Game 6: Playtime

Direct parent towards page 7 of ‘Games Instruction’ pack.
1. Tell parent it's now playtime.
“Now, we would like you and your child to play in any way you want. You
can use the toys we've sent you, or any other toys you may already have. We

will let you know when playtime is over."

Make sure parent / child stays in frame of camera; if they move out of frame, let

the parent know and direct play back towards the camera shot.

2. After 10 minutes, tell parent playtime is over and it's time for our final game.

Copyright © 2027 Marlow, Agar, Richards & Devine
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Game 7: Point To A Picture

Direct parent towards page 8 of ‘Games Instruction’ pack.

What you (researcher) will need:
* BPVS manual
+ Digital visualiser

Task set up

Tell parent that for this final game, you would like them and child to sit in front of the laptop, with a
clear view of Zoom. This may involve moving the device to a more suitable place [e.g., desk/table).

How to play

1. Tell parent to disconnect their headphones, so that their sound plays through the device speakers
and the child can hear you. Test this by interacting with the child.

2. Ifusing 2 devices, tell parent to end the call on the second device. Keep the call going on the device
maore suitable for the testing (e.g., laptop = phone).

+ Ensure the device that is kept running has audio connected.
3. Check family's device(s) are pinned
4. Check if parent has hidden Self View if this will distract child (and it wasn't selected at the
beginning of the visit)

* Laptop/PC: right click over face and select "Hide Self View"
» iPad/tablet: click “.. More” > "Meeting Settings” > untick "Show Self View"

5. Check parent has selected "Speaker View” - advise they select "View” then "Speaker View”

6. Use digital visualizer to project BPVS onto Zoom as a screen share via camera app. Turn the
brightness up to around 50%.

Explain how to play this game to parent and child, then follow the instructions in the BPVS manual.
Instruct parent to call out the number of the image the child points to. Make a note of the number
the parent calls out.

Copyright © 2021 Marlow, Agar, Richards & Devine
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DCCS - Boats and Rabbits

ONLY play if child passes Game 4: Ball Sorting

What you (researcher) will need:
+« DCCS PowerPoint Presentation
Task set up
Open Participant Scoring Sheet to keep track of child's score.

Tell parent that you're going to play another pointing game. This time its a card sorting game.
Ask parent and child to sit in front of the laptop, with a clear view of Zoom.

Tell parent to disconnect their headphones, so that their sound plays through the device speakers and
the child can hear you. Test this by interacting with the child.

Pin family's device(s)

Check parent has selected “Speaker View" - advise they click “View” then "Speaker View"

Move onto pages 20 & 21 for DCCS instructions.

Copyright © 2021 Marlow, Agar, Richards & Devine
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How to play
Note: during pre- and post-switch trials a slide will oppear showing emply target cards - Hris i3 o diferentiote brel cards.
Slide # Script Screenshot
1 Tell the parent you're going to play a card sorting game with them and their
Dema | child, where vou'll ask the child to point towards cards on the screen.
Phase | Direct the parent’s attention towards the numbers in the bottom right/left
corners, and ask them to call out the number of the card pile that the child
points to (1 or 2).
2 Asl parent to help engage child's attention, and say: "Now we're going to play a ‘
game using these cards” .‘
3 Q. "What is this?”
Q. “What colour is it?" ‘
A "Yes, it's a blue rabbit”.
4 Q. "What is this™
Q. "What colour is it?" ‘
A "Yes, it's ared boat”.
5 "This is the colour game. In the colour game, all the blue ones go here [click x2/ L I./' AL
Colour | and all the red ones go there [click x2]." '-\_'*_d;' ._‘__;'
Game
6 “Here is a blue one, so it goes here [click]" o5
- =
7 "Soifit's a blue one it goes here [click x2f, and if it's a red one it goes there [click
x2f. S e
| ) L=
R ——
8 “Mow here is a red one. Where does this one go?™
Correct: "Yes, very good. You know how to play the colour game.” ) ‘
Incorrect: “No, this one's red. It goes over here in the colour game [click] | & -
10 "Okay, now it's your turn. Remember, if it's blue it goes here [click x2{ and ifit's
red it goes there [click x2[. Here's a red one [elick|. Where does it go?

Pre- Py é Pram
Switch | Whether or not child responds correctly, say “Let’s do another one”. '._V-ﬂ‘/_-l \ ""J
Phase o

D0 NOT GIVE ANY FEEDBACK AT ANY POINT; DO NOT SAY OKAY.
12 "Remember, if it's blue it goes here [click x2] and if it's red it goes there [click

x2[. Here'sa blue one {click]. Where does it go?” ... "Let’s do another ong”

Copyright © 2027 Marlow, Agar, Richards & Devine
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14 "Remember, if it’s blue it goes here [click x2] and if it's red it goes there [click ‘
x2[. Here's a blue one [click]. Where does it go?” ... "Let’s do another one” {;\\:I I./:“.,I
16 "Remember, if it’s blue it goes here [click x2/ and if it's red it goes there [click B ‘ B
— .
xZ]. Here's a red one [click]. Where does it go?” ... "Let’s do another one”™ .i‘\.: ,:/.\':
g f—
18 "Remember, if it's blue it goes here [click x2{ and if it's red it goes there [click . ‘ .
xZJ. Here's a blue one [click|. Where does it go? ... "Let’s do another one” 'r ‘.\‘J f‘ }
20 "Remember, if it’s blue it goes here [click x2] and if it's red it goes there [click — é =
¥2]. Here's a red one [click]. Where does it go?” ... “Let's do another one” | ] ) FL}
21 END OF PRE-SWITCH PHASE:
o Ifchild scored 5/6 correct, move onto next phase.
o Ifchild scored 4 or less correct, end game here.
22 "Now we're going to play a new game. We're not going to play the colour game
Post- | anymore. We're going to play the shape game. In the shape game, all the rabbits =
Switch | go here [click x2[ and all the boats go there [click x2[." b L :Lf
Phase i
23 "Remember, if it'’s a rabbit it goes here [click x2f and if it's a boat it goes there P i =
felick x2f. Here's a rabbit [fclick]. Where does it go?” ... "Let’s do another one”. Jf N E /
25 "Remember, if it’s a rabbit it goes here [click ¥2[ and ifit's a boat it goes there k-3 Pt
[click x2f. Here's a boat [click]. Where does it go? ... "Let’s do another one”. \ “L =/
27 "Remember, if it'’s a rabbit it goes here [click x2f and if it's a boat it goes there = d ey
[elick x2f. Here's a rabbit fclick|. Where does it go?” ... "Let’s do another one”. J'_" '-\E.-'
29 "Remember, if it’s a rabbit it goes here [click ¥2f and if it's a boat it goes there = o5 e
[elick x2]. Here's a boat [click]. Where does it go?” ... “Let’s do another one”. (i, =
31 "Remember, if it’s a rabbit it goes here [click 2 [ and if it's a boat it goes there —
[elick x2f. Here's a boat Jclick]. Where does it goT” .. "Let’s do another one”. | ‘I, ': !
33 "Remember, if it’s a rabbit it goes here [click x2f and if it's a boat it goes there

[elick x2f. Here's a rabbit [fclick]. Where does it go?” ... "Let’s do another one”.
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End of Games

# Thank parent and child, check in/listen to feedback

* Remind family can keep toys and we will send feedback report

After call has ended
- Save local recording to participant’s folder
- Fill in your codes for the session and work out BPVS score

- Ensure kit (visualiser, BPVS) is accessible for the next visit/researchers

Appendices

Copyright © 2021 Marlow, Agar, Richards & Devine

416



Appendices

Appendix 4.8: SIB study coding crib sheet

SIB Study Validity Checks

SIB Study Executive Function Tests - Coding Crib Sheet
Written by Katherine Marlow

Coding
Coding in SPSS

» 888 = task was purposefully not administered

o Epg, child was not eligible to play Game 4, 50 Game 4 was not attempted
» 999 = true missing data

o Epg,abig ball is lost during Game 4, so 6/6 balls could not be sorted

o Epg,any materials are missing or lost preventing full game play

o Ep, task discontinued

How to Score

» Openanew Participant Scoring Sheet [excel) and save against SIB 1D number
» Transfer codes to Master SPSS file once coded f scores checked if needed

Game 1/5

» Time latency to touch toys using available timer e.g., iPhone timer [time twice to ensure
vou have the most accurate latency)

Games 3, 4 and 8

» MNote the predetermined starting point (based an child's overall age equivalent - <2
vears = Game 3, =2 vears = Game 4)

Validity Checks - Scoring

# 0 =No/fil (indicates poorer validity)

» 1=Yes fpass (indicates stronger validity)

» A total validity score can be calculated based on items 1-8, item 9 allows specification of
any other validity concerns

+ N.B. be careful of the wording - 0 is always a fail, and 1 is always a pass [eg, V5 is
worded as ‘did child mot hold item in hand' to keep the coding consistent across checks)

# Scores of less than 4 [ie., 3 or less) are deemed too low to be ‘valid'. In the first instance
such examples should be considered by the broader SIB study team [e.g., Pl and /or
collaborator(s). Scores of three or below should not be included in SIB Study analyses.
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Validity Checks

V1: Was the child in the room when the instruction was given?
Examples of where V1 would be scored as “yves' [1):

# HResearcher can see that child was in the room when task instruction was given
Example of where V1 would be scored as 'no' [(0):

# (Child cannot be seen on camera to be in the room during instruction delivery
+ (Child is not in/leaves the room when instruction is given

V2: Did the child attend to the instruction?
Examples of where V2 would be scored as “yes' [1):

+ Child looks to the caregiver and/or looks at the task materials when instruction is
delivered

o e, looks at wand reveal fstickers poing under cups/ball and box
demonstrations farray reveal
# Child may provide verbal or non-verbal feedback to indicate they heard funderstood
task instructions
o Epg,nods
= Note - child does not need to have followed instructions to show they were listening.
+« Note that children’s listening may not be best represented by neurotypical eye contact

Example of where V2 would be scored as 'no’ (0):

+ (Child was not facing caregiver when instruction given

# (Child was walking around room when instruction given

+ Child was talking, signing, singing or doing something else which indicates they were
not attending to caregiver's voice during instruction delivery

+ Caregiver verbally indicates that they do not think the child was attending to the
instruction delivery

Appendices

418



Appendices

SIB Study Validity Checks

V3: Did the researcher deliver the instructions correctly?

N.B. “Correctly” means everything that must have been administered was, and nothing that
shouldn't be administered wasn't. Note that there is some allowance - words need not be copied
verbatim from manual, acknowledging the need to adapt and ‘keep’ family on side (e.g., not
repeating rules if child asks to stop repeating them), however key task instructions must have still
been delivered in order to pass.

Examples of where V3 would be scored as ‘yes' (1):

Wording:

Order:

Set-up:

Researcher delivered task instructions following Researcher Manual, using the
approved wording or similar - so long as key task instructions were communicated, and
correct wording was given when imperative
Eg, ..
o Game 1/5: researchers asked parent to say “don’t touch”
o Game 2: researcher asked “can you find ANOTHER sticker” on all but the first
search
o Game 3/4: rules clearly communicated
Researcher correctly told caregiver when/when not to deliver praise.
Eg, .
o Game 2: praise throughout, both when child is correct or incorrect
o Game 3/4: praise during Game 3Pt 1, Game 4 Pt 1, Game 4 Pt 3
(demonstrations), no praise during Game 3 Pt 2, Game 4 Pt 2, Game 4 Pt 4
Researcher delivered praise / withheld praise during appropriate times of DCCS (i.e.,
praised and corrected training cards, did not praise during pre- and post-switch trials)
o Anote on ‘praise’ - comments on effort allowed, comments on performance are
not

Researcher delivered task instructions following Researcher Manual, in the correct
order.Eg, ...

o Game 3/4: balls sorted in the standardised order

o Game 5: toys revealed in standardised order

Researcher directed caregiver to set up task appropriately

Eg.

o Game 1/5: told caregiver not to let child touch toy(s) during reveal, mentioned
they should hold toy(s) close to chest if child does reach out

o Game 2: told caregiver to set up the cups in the correct order, ensure all cups
were adequately hidden from child’s view when A3 card is used

o Game 3/4: told caregiver to set up boxes shoulder width apart (exception - when
camera angle is too narrow to spread boxes out without losing sight of
boxes/child), told caregiver to hand balls centrally
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SIB Study Validity Checks

Example of where V3 would be scored as "'no’ [(0):
Wording:

« Researcher did not deliver task instructions following Researcher Manual, using the
approved wording or similar - key task instructions were not communicated, correct
wording was not given when imperative, and incorrect wording was given
Eg.

o Game 2: researcher did not ask parent to say "another” on all but the first
search

o Game 3/4: rules were clearly communicated

+ Researcher did not correctly advise whenfwhen not to deliver praise. Eg,, ..

o Game 2: did not advise to give praise throughout

o Game 3/4: did not advise praise during Game 3 Pt 1, Game 4 Pt 1, Game 4 Pt 3
[demonstrations), did not say no praise during Game 3 Pt 2, Game 4 Pt 2, Game 4
Pt4

s Researcher did not deliver praise / withhold praise during appropriate times of DCCS
[ie., did not praise and correct during training cards, did praise/correct/said "okay’
during pre- and post-switch trials]

Order:

» Researcher did not deliver task instructions following Researcher Manual; instructions
or materials in the wrong order, eg., ...

o Game 3/4: researcher gives wrong order to sort balls in [i.e., non-standardizsed)

o Game 5: researcher gives wrong order to reveal toys in (i.e, non-standardised)

Set-up:

» Researcher did not direct caregiver to set up task appropriately, eg., ...

o Game 1/5: did not tell caregiver to not let child touch toy(s] during reveal

o Game 2: did not tell caregiver to set up the cups in the correct order, did not
instruct caregiver to adeguately hide cups with A3

o Game 3/4: did not tell caregiver to set up boxes shoulder-width apart fexception
- when camera angle is too narrow to spread boxes out without losing sight of
boxes/child, 50 long as caregiver does not obviously prime or cue child to correct
answer), did not tell caregiver to hand balls centrally
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V4: Did the caregiver deliver the instructions correctly?

Examples of where V4 would be scored as “yes' (1):

» Caregiver repeats what researcher asks them to, does not laugh or add their own
interpretation of instructions

« N.B V4 is always scored as a pass for DCCS, even if parent prompts/intervenes (in
this case, fail V7)

Example of where ¥4 would be scored as "no’ [(0):

Note: when to score zeros for V3 and V4

* If researcher delivered instruction correctly, and caregiver did not, score Vi=1and V4 =10
(eg., if researcher tald caregiver not to praise during Game 2 Pt 2, but the caregiver gave praise
anyway, you may score V2 =1, V4 = 0).

* If researcher delivered instruction incorrectly, and caregiver also delivered instruction
incorrectly, score 0 for both V3 and V4 [eg., if researcher did not tell the caregiver not to praise
during Game 3 Pt 2, and caregiver gave praise during this trial, score a zero for both V3 and V4]
* [Less likely) - if researcher delivered instruction incorrectly, and caregiver delivered task
correctly, score V3= 0, V4 = 1 feg, if researcher forgets to tell caregiver not to praise, but
caregiver does not praise, Vi=0, V4 =1).

» Caregiver does not repeat what researcher asks them to, laughs or adds their own
interpretation of instructions

Caregiver Praise

» Caregiver praises child at any inappropriate time (e, Game 3 Pt 2, Game 4 Pt 2, Game 4
Pt 4, DCCS trials)
* Caregiver does not praise when they should [Le, Game 3 Pt 1, Game 4 Pt 1, Game 4 Pt 3)

Setup

» Tasks set up inappropriately

o Game 1/5: child touched toy(s] during reveal

o Game 2: cups not set up in the correct order, move around during the duration of
the trial, cups not hidden completely from child view when obscured by A3 card

o Game 3/4: boxes not shoulder-width apart (exception - when camera angle is too
narrow to spread boxes out without losing sight of boxes/child, so long as
caregiver does not obviously prime or cue child to correct answer), balls not
handed centrally

Caregiver gives any hints, cues or tips, eg., ...

+ Game 2 - points towards a particular cup / names cup to search ["Can you find the orange
sticker?”, "Can you find the last sticker?")

« Game 3/4 - points to, touches, hovers aver correct bax

+ Games 1/5 - caregiver turns towards child during the 20 /60 second waiting period and
engages with child (talks, signs, sings, gestures, touches toy[s], touches child, re-delivers
‘don't touch” instruction)

o Note - exception for children who show pica and are at risk of swallowing toys. In
this instance, caregiver showld sit with child in peripheral vision during waiting
period for safety, but not interact with child or toys (eg., talk, play, touch toys).
This highlights the importance of safety and taking an adaptive fAindividualised
approach to administering the tasks
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e DCCS - any general context references to boats/rabbits/blue/red
Specific Game Examples

e Games 1/5:

o Caregiver says "don’t touch” or similar BEFORE the official ‘don't touch’
instruction is given (i.e, Step 2 of Games 1/5);

o caregiver lets child touch toy(s) before Step 2

e (Game 2:

o Caregiver retrieves more than one sticker per search (e.g., countdown happens,
child finds orange sticker which is removed, then child immediately finds blue
sticker, and caregiver removes it rather than putting back and re-setting)

e (Game 3/4:

o Caregiver sorts balls in an order different to that stated by researcher (including
when balls are lost during trial, e.g., roll under sofa, and so standardised order
cannot be followed);

o lids were open while child was sorting balls in Game 4

V5: Was the child not holding another object during the task?
Note - ‘toy" used to represent any item, material, toy, device or object the child may play with or
want to hold. Examples may include stuffed animal, tablet, cutlery, stationary, pets, etc.

Examples of where V5 would be scored as ‘ves' (1):

e Child was not holding any toys unrelated to the present game during task
e Child picked up toy(s), but caregiver removed from child, then repeated
instruction/continued with task

Example of where V5 would be scored as 'no’ (0):

e Child held toys that were unrelated to the present game during task, and rejected any
attempts to remove toy from hands (this may include when children help
safety /comfort items)

V6: Were the instructions delivered without interference from additional caregivers?

Examples of where V6 would be scored as 'yes' (1):

e No other caregiver(s) or sibling(s) were present during task delivery
e Additional caregiver(s) or sibling(s) were present, but did not interfere verbally or
physically during task
Example of where V6 would be scored as 'no’ (0):
e Additional caregiver(s) or sibling(s) were present, and interfered verbally (eg.,
reminded child of ‘don’t touch’ instruction during the inhibition tasks; hinted verbally
where to find stickers; hinted verbally where to put balls)

e Additional caregiver(s) or sibling(s) interfered physically (e.g, held child during Game
1/5, pointed towards ‘correct’ cup/box response)
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SIE Study Validity Checks

V7: Did the parent/caregiver (e, person administering Games 1-5) not interfere when
child was responding to an item?
Examples of where ¥7 would be scored as "yes' (1):

»  After instructions had been presented, parent/caregiver (ie., person in the room with
the child, administering task) did not interrupt child's response in anyway
»  Allowed child to answer however they chose

Example of where ¥7 would be scored as 'no’ (0):

o  Caregiver interrupted or interfered with child's response in any way after instructions
had been administered, e.g., ...

o Stopped child from responding how they wanted to, and re-directed them to
answer differently [eg., prevented child from picking orange cup and told them to
pick blue instead)

« [DCCS: parent comments on childs perfformance /offers feedback during pre- and paost-
switch trials of DCCS (eg., "that’s right, well done!™)

VB8: Was the task delivered without any other validity concerns? (If no, please describe in
next variable).

Examples of where V8 would be scored as "yes' [1):
» No other validity concerns
Example of where V8 would be scored as 'no’ (0):

#  (Other validity concern not better captured by V1 - Vi, eg.,
o Parent did not wear headphones during task, so researcher's voices plaving
through device [Le., child could hear researchers)

Va: Please specify any other validity concerns.
Free-text to describe why V8 was answered as "no”. V9 is not induded in the total validity score,
rather it is an open space to record why V8 failed.

423



Appendices

Appendix 4.9: SIB study caregiver consent form

Parent Guardian Consent Form Study 1 v3.0 24 .03.21_clean

SIB Study
IRAS ID: 263048
B Medical
W | | earch

B UNIVERSITYOF st
=5 BIRMINGHAM wll CEREBRA

g‘:l B Foundation
mehards it Sleep - Impulsivity - Behaviour (SIB) Study

wilh bt 03

Site name: Principal Investigator:

If you are reading this information on behalf of someone you care for who is a child under the age of 16 years,
then we would like to ask you to decide whether or not you think that it is in your child's / person you care
for's best interests for them to participate in the study. If you would like your child / person you care for to
participate in this study, please complete this consent form.
Please initial box...
1. | confimn that | have read and understood the information sheet dated v3.1 12.04.21 for the
above study. | have had the opportunity to consider the information, ask guestions and have
had these answered satisfactorily.

2. | understand that the participation of my child / person | care for is voluntary and that we are
free to withdraw at any time without giving any reason, without my or that of my child's / person
| care for's medical care or legal rights being affected. | agree that data collected prior to
withdrawal can still be used in the research analysis.

3. | understand that all information collected during the study will be confidential. Participant
names will not be published in any research reports. Information will be treated as sfrictly
confidential and handled in accordance with the provisions of the General Data Protection
Regulation 2018 (GOPR) and the Data Protection Act 2018.

4. | understand that as part of the above study, a video recording will be made of me, my child
and members of my family who are present at the time of the recording may also be captured
on the video andior audio. This footage will be captured via Zoom and the recording will be
stored on the University's secure Research Data Store. | consent for this recording to be made
and stored for further review.

5. | understand that the University of Birmingham will hold the copyright of any video/voice
recordings collected during the study but that this does not entitle the University of Birmingham
to edit, copy or use the videos for teaching purposes without my written permission.

6. | understand that relevant sections of my child's / person | care for medical notes and data
collected during the study may be looked at by individuals from regulatory authorities,
Sponsors andfor NHS bodies, where it is relevant to my child f persen | care for taking part in
this research. | give permission for these individuals to have access to my records.

7. |l understand that anonymised data collected during the study will be made available on an
open science platform and that it will not be possible to identify any participant in the study
from this data. | give permission for my child's anonymised data to be made available.

8. lagree to my child's GP being informed of my child's participation in this study.

Page 1of 2

OFFICE USE To be removed following return of consent form.  ID Number:
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Parent Guardian Consent Form Study 1 3.0 24 03.21_clean

SIB Study

IRAS ID: 263048

9. | agres to the University of Birmingham research team sharing my research data with any

health professionals or clinicians working with the person | care for.

10. | agree that my child can take part in the above study.

11. | am willing to administer the tasks as reguired in the above study.

Optional clauses: The statements below are optional. Please delete YesMNo as appropriate:

1. lagree to being contacted with information about participating in future parts of the above study  Yes/No
using the contact details | provide.

2. | agree for my contact information to be kept so that study newsletters and feedback can be  Yes/No
sent to me.

3. | agree to the University of Birmingham research team using images and video recordings  ves/No
taken as part of the study for non-research purposes e.g. teaching, presentations, websites

Please complete the details below

Your Mame:

Address:

Telephone Number 1: Telephone Number 2:

Email:

Full Mame of Your Child / Person You Care for:

Relationship to Participant

Signature: Date:

To be completed at the play session:

Researcher responsible for confirming consent:

Signature: Date:

Completed Consent Form Filing
Crriginal completed consent forms will be filed in a secure and safe location at the University of Birmingham. One copy
will also be stored in the Investigator Site File and one copy will be given to the parent/carer of the participant.

Page 2 of 2
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Appendix 4.10: SIB study parent general information sheet

Foundation -
Sleep - Impulsivity - Behaviour (SIB) Study

W Medical UNIVERSITYF Medical
'"-9) m Research [ RiRviNGHAM T el CEREBRA

Games Session: General Information

Welcome to our study!

We know that the Covid-19 pandemic has been really tough for families, and so we are
more grateful than ever for your support in our research. The 51B study gives vou the
opportunity to play a few games with your child and a researcher over Zoom. The
researcher will guide you through each game using Bluetooth earphones, telling you how
to play and when to move on to the next game. The researcher will help you to play the
games step by step, but please make sure you are familiar with these instructions before
starting the games session. If your child becomes upset whilst playing one of the games,
the researcher will check whether you are both comfortable to go ahead. [f not, the
researcher will help you to stop the game or take a break. We hope that you and your child
enjoy participating in this study, and thank you for your time!

Setting up

We know that each family will have their own preferences. and every device and room will
be different. So, whilst we offer suggestions for setting up for the games session, please do
things in a way that you are comfortable with, and suits you.

Setting up your device(s)

We ask that you use any device you own that connects to WiEL has Eluetooth capability
and supports Zoom. This could be a laptop. tablet or mobile phone (so long as the device
has a webcam and speakers). You only need one device for this study, but if you have more
than one suitable device [say a tablet and phone) a second device could be set up
elsewhere in the room to give us the best view of the games.

If you can use two devices, one will need to be muted and disconnected from audio (this
avoids getting high-pitched feedback between devices).

You can easily do this one of fwo ways:

1. When joining the Zoom call, 2. When on the Zoom call, click
instead of connecting to audio, ‘More’ then ‘Discennect Audio’
click ‘Cancel’

2 |
Ta hisar cthers
please pin audio
Call using ot Ao
- ¥
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Accessing Zoom
If you're using a laptop or computer, you don't need to install any software. All you will
need to do is click on the link we send you nearer the time, which will take you directly to

the Zoom call.

If you're using a tablet or mobile phone, we ask that you
download the free Zoom App. Just type "Zoom" into the
App or Google Play Store, and tap “Get” on the app called
"Z00M Cloud Meetings” (see screenshots to the right).

BEET = e
You don't need to create a Zoom account, you just need
to click on the link we will send you before the session. I k] ";' "f_:.El

Zoom link

A member of our team will email you with a link to the Zoom meeting close to the planned
date. Don't worry if you don't receive this link until the day of the games session!
Once received, all you will need to do is click or tap on the link.

Earphones
The researcher will talk you through each game through wireless earphones. You may

already have your own and would prefer to use those - if you do, that's great! Please check
they connect to the device yvou plan to use. Otherwise, we can send you a pair of Bluetooth
earphones. You will only need to wear one headphone during the games session.

Suggestions for setting up the room

You can use any room for the games session. Please choose a room that will work best for
yvou and your child. This may be a living room or play room. If you are playing the games at
school, please use a room that is unoccupied by other children. You and the researcher will
have the chance to discuss how to set up the device(s) in the room before the day of the

games session.

We know no two rooms look the same, but when deciding where to put the device the
most important thing is the camera(s) shoot an angle wide enough to capture you and your
child play. If possible, this would be in a corner, by the wall, propped up high and
angled downwards towards the games area. For example, you could safely prop the
device on a wall shelf, on top of a table or on a bookshelf.
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Here are a couple of suggestions:

Your role

So that we can continue conducting essential research during Covid times, we are asking

that you take on a researcher’ role. This means we're asking you to play games directly

with your child. While we hope you and your child find the games fun, there are some rules

that we must follow to make sure we play the games properly:

 We ask that you follow the instructions given over the earphones. These will include
physical actions (for example, the researcher may say to you "Now pick up the magic
wand toy") and verbal instructions for you to say to your child (for example, the
researcher may say "Now say to your child ‘Can you find a car?™).

* Don't smile or laugh if your child doesn't respond how you think they ‘should’

Please read on to the next page to learn more about the games...
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Overview of Games

During the games session, we will ask you to play some games with your child and the
researcher. Not all of the games are appropriate for every child so the researcher will tell
vou which games to play. It is important that you don't let your child see the toys
before we start the play session.

Most of the games can be played on the floor or table, with your child facing you. If helpful,
another caregiver can help you to keep your child comfortable and engaged during the
session. For Game 7, the researcher will lead the game and ask your child to point at
pictures on a screen. We will need your help to tell us where your child is pointing.

When playing the games, please don't prompt vour child unless asked to by the researcher
- we are interested in seeing what they can do alone. Also, please don't smile or laugh if
yvour child doesn't respond how you think they ‘should’. Thank you for your help with our
research!

Game 1 - The Magic Wand
In this game, we are interested in how children respond to being
asked not to do something.

Game 2 - Sticker Hunt
In this game, we are interested in how children remember things.

Game 3 - Time To Sort!
In this game, we are interested in how well children can follow
the rules of @ game.

Game 4 - Ball Sorting

In this game, we are interested in how well children can follow
the rules of a game, and then adapt when the rules of the game
change.

Game 5 - Bag of Toys
In this game, we are interested in how children respond to being
asked not to do something.

Game 6 - Playtime
In this game, we are interested in how your child plays without
our prompting!

Game 7 - Point To A Picture
In this game, we are interested in your child’s understanding of
words. We will ask them to point to some pictures on a screen.




Appendix 4.11: SIB study pre-visit checklist and risk assessment

PptID: |Examiner: Date:

Status (Y/N)

Appendices

Notes

Task Checks
Have you read General Info & Overview of Games sheets?
Any questions / obvious issues?
Run through the games using kit to demonstrate
Will there be 1 or 2 caregivers present during the assessment?

Explain role and set expectations (i.e., we will feed instructions through
headphones, parent should not to laugh/giggle)
Risk Assessment
Fill in Risk Assessment Qs on next sheet
Room Checks
Do you have / have you chosen a quiet room for play session?
Can you show me the room?
Devices
‘What device(s) will you use? Where will you set these up?
Will you be able to use device for the duration of the play session (i.e., if
another family member would usually use iPad at this time, ensuring family
Will you be able to charge the device(s) and headphones before or during
the assessment?
Do you have wireless Bluetooth headphones?
1f yes, check they pair with device
1f no, we will send you some!
Other
‘Was Wi-Fi stable during VABS call?
Tips for boosting connection: moving closer towards router, closing down other
internet pages, disconnecting from unnecessary VPNs
Mention if possible to bring autism diagnosis letter to Games Session
Booked in a time for Games Session / scoped what times may suit best?
Ask if parent will be able to receive kit on the suggested postage date (if date 7
hasn't been arranged, alert parent the kit will need signing for)

Turn this box green once senior
member of team has approved
risk assessment prior to EF

NB: This must be completed following the
VABS (PRIOR to the research assessment day).
If any of these behaviours are present, please
discuss with the team prior to further planning
of the research assessment day.

Please use information from the CBQ, QABF
and SRQ to fill in the shaded boxes prior to
completing this risk assessment. Unshaded
boxes need to be completed during the risk
assessment, using the prompts provided.

session.
PptID: RISK ASSESSMENT (STUDY 1)
Typical management of this behaviour
(ask parent what they do to stop behavioure.g.  Health and safety materials to be present (e.g.
Longest burst of Worst outcome of  Likely distract child, change activity, use of restraint,  if child shows head banging, protective
Y/N behaviour behaviour ever function(s) protective clothing) padding)
SELF-INJURY
AGGRESSION
DESTRUCTION
STEREOTYPY
OTHER

(normalise this for the parent
e.g. “sometimes children
remove their clothing or smear
in public, it’s just really helpful
if we know about this so we
can plan forit”)

Does participant show SELF-RESTRAINT according to SRQ?

If yes, ask parent how they manage this behaviour and what happens if child is prevented from restraining?

*Please asterisk any behaviours which are managed by the use of restrictive /protective clothing or restraints.
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Appendix 4.12: Overview of SIB study games parent booklet

1 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

[l UNIVERSITYOF

B Medical
.l gg:gggggﬂ 5 BIRMINGHAM

ubarie v Sleep - Impulsivity - Behaviour (SIB) Study

CEREBRA

Overview of Games
In this play session, we will ask you to play some games with
your child and the researcher. Not all of the games are
appropriate for every child so the researcher will tell you
which games to play.

It is important that you don’t let your child see the toys
before we start the play session.

Most of the games can be played on the floor or table, with your
child facing you. If helpful, another caregiver can help you to
keep your child comfortable and engaged during the session.

For Game 7, the researcher will lead the game and ask your
child to point at pictures on a screen. We will need your help to
tell us where your child is pointing.

When playing the games, please don’t prompt your child unless
asked to by the researcher - we are interested in seeing what
they can do alone. Also, please don’t smile or laugh if your child
doesn’t respond how you think they ‘should’.

Thank you for your help with our research!

Copyright © 2021 Marlow, Agar, Richards & Devine

3 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

Game 1: The Magic Wand

What is it about?

In this game, we're interested in how children respond to being
asked not to do something.

Let your child respond however they want - there are no right
Or Wrong responses.

What you'll need...

s Glitter Wand }— Found in: package labelled "Game 1"

Copyright @ 2021 Marlow, Agar, Richards & Devine

2 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

Game 1 - The Magic Wand

In this game, we are interested in how
children respond to being asked not to do
something.

Game 2 - Sticker Hunt
In this game, we are interested in how
children remember things.

Game 3 - Time To Sort!
In this game, we are interested in how well
children can follow the rules of a game.

Game 4 - Ball Sorting

In this game, we are interested in how well
children can follow the rules of a game, and
then adapt when the rules of the game
change.

Game 5 - Bag of Toys

In this game, we are interested in how
children respond to being asked not to do
something.

Game 6 - Playtime
In this game, we are interested in how your
child plays without our prompting!

“

Game 7 - Point To A Picture

In this game, we are interested in your
child’s understanding of words. We will ask
them to point to some pictures on a screen.

Copyright © 2021 Marlow, Agar, Richards & Devine

4 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

How to play

1. Attract your child’s attention, then show
them the glitter wand.

Say: “Oh look [say child’s name]”.

2. Say: “Look [say child’s name]. No, don’t touch”.

Use your finger to emphasise 'no’.

3. Put the wand down within your child's reach.

4. Turn around, away from your child.

5. The researcher will tell you when the game has
finished and you can turn back towards your child.

Copyright © 2021 Marlow, Agar, Richards & Devine
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5 Parent Game Instructions v1.1 12.04.21 S]BStudy IRAS ID: 263048
Game 2: Sticker Hunt

What is it about?

This is a memory game, where we're interested in learning about how children
remember things.

What you'll need...
® 5 stickers r Found in: bag labelled “Game 2" ]
+ 5cups J A
+ Laminated card 7 [ Found im 1 i betweeen] " .
o paminared " Found nctoos nbetweenfrge and postage box |

[ Package | [ Stickers H cups | [ Laminated car

Getting started

From your child’s perspective, line up the cups in the following order

(left to right): orange, blue, purple, green, red.

Have the stickers and sticker chart to hand.

Keep the toys out of your child’s reach for this game.

Copyright © 2021 Marlow, Agar, Richards & Devine

7 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS 1D: 263048
Game 3: Time To Sort!

What is it about?

In this game, we are interested in how well children can follow the
rules of a game, and then adapt when the rules of the game change. We
will guide you through each stage of the game.

What you'll need...
= 2 boxes (1 big, 1 small)

o 1large ball (from the bag of 6) §’> | Found in: baglabelled “Game 3/4" |
* 1small ball (from the bagof6)

Place the two boxes in front of your child, with the lids off.

Have one large and one small ball ready.

Copyright © 2021 Marlow, Agar, Richards & Devine
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6 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

How to play

Make sure your child sees you do all of these steps - it is important they see your actions!

-

. Attract your child's attention, then pick up any cup and puta
matching-coloured sticker underneath it. Do this for all five cups.
Put the red sticker under the red cup, the purple sticker under the
purple cup, and so on.

=

Cover the cups with the laminated card, count out loud for 5
seconds, then remove the card.

w

Say: “Can you point to a sticker?” to encourage your child to look
for a sticker.

4. When your child finds any sticker (e.g., by gesturing towards or grabbing
a cup), lift the cup and pick up the sticker. Praise them with phrases like: -
“Well done!”, "Good job!”, “You got the sticker!”.

w

Say: “Look! Let’s put this one over here” and put it out of your child’s
sight.

6. Say: “Look! Let’s put the cup back!” then stack the cup back upright
(it is now the only cup without a sticker underneath).

bl

Cover the cups with the card, count out loud for 5 seconds, then
remove the card.

S oo e s et o v |

If your child finds another sticker, keep repeating steps 2 - 8.
If your child gestures towards the same cup for a secand time, do not
smile or laugh. Instead:
o Liftthe cup to show it's empty.
o Say: "It's not there. Let's have another go.”
o Stand the cup upright and say: “Look! Let’s put the cup
back!”. Try again (repeat steps 2 - 8).

e

The researcher will tell you what to do, and when to finish the game.
You can then help your child stick the stickers on their certificate.

Copyright © 2021 Marlow, Agar, Richards & Devine

B Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

How to play

1. Attract your child’s attention and say “Oh [say child’s name] X
look at this!” as you put the big ball in the larger box. Then pick |
it back up. 2

2. Pass your child the big ball. Pass it in the middle of the two
boxes so that you're not suggesting which box they should put it |
in. Say “Now you try”. |

If your child places the ball in the larger box, this is correct.
You can say “Well done [say child’s name]"

[f they try to place the ball in the smaller box,
say “Oh no, the ball doesn’t go in there!” and remove it.

3. You'll now repeat this 6 times - each time pass your child a big ball and
say "Where does this go?” without giving them a hint.

You don't need to keep count of how many times you've done this game, the
researcher will prompt you in your headphones.

After 6 goes, the researcher will either stop the game to give your child a
break, or ask that you start the second part of this game.

In the second part of the game, we will introduce a new rule, so that your
child has to place a small ball in the smaller box. We will guide you through
these steps, in the same order as above.

Copyright ® 2021 Marlow, Agar, Richards & Devine
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9 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

Game 4: Ball Sorting
What is it about?

In this game, we are interested in how well children can follow the
rules of a game, and then adapt when the rules of the game change.

If you played Game 3, it is very similar. We will guide you through each
stage of the game.
What you'll need...
+ 2 boxes (1 big, 1 small)

* 6 large balls
* 6 small balls

{ Found in: bags labelled “Game 3 /4" ]

Boxes

Set up the two boxes in front of your child, with the lids on.

Have both bags of balls ready next to you.

Copyright © 2021 Marlow, Agar, Richards & Devine

11 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS 1D: 263048

Game 5: Bag of Toys

What is it about?

In this game, we're interested in how children respond to
being asked not to do something.

Let your child respond however they want - there are no
right or wrong responses.

What you'll need...

» Stuffed toy
e Toy car
* Squeezy ball toy

~| Found in: package labelled "Game 5" }

Copyright © 2021 Marlow, Agar, Richards & Devine
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]

. Attract your child’s attention and say "Oh [say child’s name]

. Tell your child “Now it's your turn to put the Big Balls in the
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Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

How to play

look at this! Here I have a Big Box, and here I have a Little
Box".

Demonstrate placing the balls in each box as you say “In this
game, the Big Balls go in the Big Box and the Little Balls go
in the Little Box" and close the lids.

Big Box and the Little Balls in the Little Box".

The researcher will prompt you to ask your child to sort big
and little balls, and will tell you when the game is finished. The
researcher will let you know when you can give them feedback.

In the final part of the game, the Big Balls will be sorted into the Little
Box and the Little Balls into the Big Box. We call this the Silly Game!

3.

Tell your child “Now we're going to play a Silly Game!”
Demonstrate placing the balls in each box as you say “In this
game, we put the Big Balls in the Little Box and the Little
Balls in the Big Box" and close the lids. Then remove the balls.

The researcher will prompt you to ask your child to sort big
and little balls, and will tell you when the game is finished. The
researcher will let you know when you can give them feedback.

Copyright © 2021 Marlow, Agar, Richards & Devine

12 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS 1D: 263048

How to play

1. Attract your child's attention by saying “Oh look
[say child’s name]” as you playfully reveal the
cuddly toy, then the toy car, then the squeezy ball.
Keep hold of all the toys.

Once all three toys have been revealed and are in
your hands, place them all down in front of your
child.

If your child reaches for a toy before they are
placed down, try to hold them out of their reach
and say “Not yet!” / “Hold on!”

2. Say: “Look [say child’s name]. No, don’t touch”.

Use your finger to emphasise 'no’.

3. Turn around, away from your child.

4. The researcher will tell you when the game has
finished and you can turn back towards your
child.

Copyright © 2021 Marlow, Agar, Richards & Devine

433



13 Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

Game 6: Playtime!
Now, we would like you and your child to take a break together
and play in any way you want. You can use the toys we’ve sent
you, or any other toys you may already have.

We will let you know when playtime is over.

Have fun! @

Copyright © 2021 Marlow, Agar, Richards & Devine
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Game 7: Point To A Picture
What is it about?
This game is all about children’s understanding of language.
Getting ready...

Tell your child that you will both play one last game with the researcher.
For this game, you won't need any toys - just yourselves!

You'll play this game with you and your child sat facing the laptop. You may
need to move your device somewhere more suitable, like a table or desk.

Here is some guidance for getting Zoom ready for this game:

s Disconnect your headphones so that your device’s sound plays
through the speakers, and your child can hear the researcher.

s Make sure you have expanded the Zoom call to cover the whole
screen, so that you have the best view of the game.

If you're using a tablet, this should be automatic —"

(see screenshot)

If you're using a laptop, you can use the "expand” __
icons circled (see screenshot) e

« Switch to “Speaker View” to make the researcher’s screen appear
much bigger, and give you a really clear view of the game.

On a tablet, click “Switch to Active Speaker”
(usually in the top left corner, see screenshot)

On a laptop click “View” then select “Speaker View"

(usually in the top right corner, see screenshot) R

Copyright © 2021 Marlow, Agar, Richards & Devine
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Copyright © 2021 Marlow, Agar, Richards & Devine

Parent Game Instructions v1.1 12.04.21 SIB Study IRAS ID: 263048

How to play

The researcher will talk you both through the game, which
involves the researcher saying a word and your child
choosing a picture that best relates to that word from a
selection of pictures.

Please tell us the number of the picture that your child
points to.

For example, if your child
pointed to the flower, you

»
» -

would say "two".

The researcher might continue onto the second part of this
game, which is very similar. This part of the game involves
your child choosing a picture based on its colour or shape.

Again, please tell us the number of the picture you're
your child points to.

Copyright © 2021 Marlow, Agar, Richards & Devine
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Appendix 4.13: Live games session scoring sheet

Participant ID Overall Age Equivalent (VABS)
Test Date RL Age Equivalent (VABS)
Name of scorer Tick when seen autism diagnosis letter:
Name researcher administering | Start at Attempted (Y/N/A) Completed (Y/N)
Game 1: Wand /
Game 2: Cups & Stickers /

Game 3: Balls & Boxes
Game 4: Ball Sort

Game 5: Array /
Game 6: Free Play /
Game 7: BPVS
Game 7: DCCS
General Notes
Time Behaviour (e.g., 5IB, self-restraint) Notes
Time to touch wand/toys Touch (Y/N) Note any potential threats to validity General Notes
(00:00.00)
Game 1
Game 5
Game 2 Number = Note colour of cup tried (in order): Was sticker retrieved? Notes
search (Y/N)
1
Total number of stickers retrieved: 2
3
4
5
Total number of searches: 6
7
8
9
10
Game 3 Pass/Fail Who places in ball? Notes
Big
Big
Big
Big
Big
Big
Small
Small
Small
small
Small
Small
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Game 4 Pass/Fail Who places in ball? Notes

Demonstration

Normal game

Big

Demonstration Small

Big

Small

Small

Big

Silly game Small

Big

Big

Small

Game 6 (code FLACC later)

Notes
Game 7: BPVS Number of sets | Raw score, standardised score ‘ Age equivalent ‘ Top 3 words
(Use separate score sheet) | ‘ ‘
Notes
=
Game 7: DCCS

Stimulus Response Pass/Fail
Pre-switch Red 2
Blue 1
Blue 1
Red 2
Blue 1
Red 2

If 5/6
correct...

Post-switch Rabbit 1
Boat 2
Rabbit 1
Boat 2
Boat 2
Rabbit 1
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Appendix 4.14: SIB study feedback report

Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes

SIB Study
IRAS ID: 263048
B Medical UNIVERSITYO¥
| Research NCGHAM CEREBRA
O W Foundation B BIRMINGHAM g e
wewrs it Sleep-lmpulsivity-Behaviour (SIB) Study
ID_REF: [0000]

Report on [Child’s Full Name]
DOB: 00/00/0000

Compiled by:

Catherine Laverty

Research Associate

Katherine Marlow
PhD Student

Dr Caroline Richards
Senior Lecturer in Neurodevelopmental Disorders
Clinical Psychologist

From
The School of Psychology

University of Birmingham

This report is based on the information collected about [Child’s name] by [Researcher names)
and Dr Caroline Richards as part of the research project ‘Sleep-Impulsivity-Behaviour (SIB)
Study’. The information included in the report does not comprise a comprehensive
psychological evaluation nor has it necessarily focused on specific problems that might be
experienced by the person. It is hoped that the report will be of use to carers and professionals
involved with the individual by providing the results of these assessments.

Any questions arising from this report can be directed to Dr Caroline Richards*.

" Contact address and telephone number: 52 Pritchatts Road, School of Psychology,
University of Birmingham, Edgbaston, Birmingham, B15 2TT - 0121 415 8098. E-mail:

c.r.richards@bham.ac.uk
Page 10of 9
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Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes
SIB Study
IRAS |D: 263048

Contents
REPORT SUMMARY Lottt ittt s cemss e th e b ems i o4 sh st as st s 3
1. Language and Adapfive Ability ... 4
1.1 The British Picture Vocabulary Scales, Third Edition (BPVS-IIl; Dunn &
DI, 200D )it e e s e e o £ kA d e bbb b s e e 4
1.2  Vineland Adaptive Behaviour Scales, Third Edition (VABS-III; Sparrow,
Cicchetti & Saulnmier, 2018 ) ..ot e e e 4
Executive FUunctioning ... s s s s 5
2.1  The Prohibition Task (Friedman, 2077 ). 5
2.2 The Three Boxes Task (Miller & Marcovitch, 2015) ..o 5
2.3 Cognitive Flexibility Tasks (Marow, Agar, Richards & Devine, 2021) ......... 6
2.4 The Dimensional Change Card Sort Task (Zelazo, 2006) ...........cccovveeeirecnns 6
2.5 The Activity Questionnaire (TAQ; Burbidge et al,, 2010) ..o ﬁ
Behaviour and Social Communicafion ... 7
3.1 The Social Communication Questionnaire Lifetime Version (SCQ;
Berument, Rutter, Lord, Pickles & Bailey, 1999) ..o 7
32 The Challen-gm-g Behaviour Questionnaire {EBQ Hyman Oliver & Hall,
2002)... e OO PROTRORRORO
3.3 The Self-Restraint Questmnnawe {Dlwer 2[][]9} .............................................. B
3.4 Face, Legs, Activity, Crying and Consolability (FLACC) Scale (Merkel,
Voepel-Lewis, Shayevitz & Malviya, 1997 ) ..o 8
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Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes
SIB Study
IRAS |D: 263048

REPORT SUMMARY

MName:
DOB: 00/00/0000

This report outlines the results of a number of assessments carried out with [Child's name)
and histher [insert relationship of informant]. Direct assessments of executive functioning,
language and behaviour were completed with [Child’s name] over video conferencing. An
interview and gquestionnaires about a range of behaviours and skills were also completed by
hisfher [insert relationship of informant].

For some assessments, expected age equivalent scores are reported alongside [Child's
name]'s scores, which can be used as a guide to aid understanding of [Child’s name]'s scores.
For example, if a person is reported to have an age equivalent score of 7 years old, this is not
to suggest that they are the same as a 7 year old, only that we would expect the majority of
typically developing 7 year olds to achieve a similar score.

Appendices

Assessment Summary

The key information derived from these assessments is summarised below. For more

information, please see the relevant sections.

+ Language and Adaptive Ability: Assessments of adaptive functioning revealed that
[Statement of any areas of relative strength and/or weakness.)

« Executive Functioning: [Child's name] [statement of any areas of relative strength and/or

weakness.|

» Behaviour and Social Communication: [Qualitative description of the participant's
overall behaviour, highlighting any challenging behaviour, self-restraint behaviour,
adaptive behaviours of particular interest. Highlight any areas of relative strength and/or

weakness.|

Page 3af 9
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Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes
SIB Study
IRAS |D: 263048

1. Language and Adaptive Ability

1.1 The British Picture Vocabulary Scales, Third Edition (BPVS-Il; Dunn & Dunn,
2009)

Assessment Date: 00/00/0000

The BPVS assesses children's understanding of spoken words. We used the BPVS to
assess [child's name]'s receptive language.

[Qualitative summary of BPVS results. Inciude an explanation of any areas of relative strength
andfor weakness.]

1.2 Vineland Adaptive Behaviour Scales, Third Edition (VABS-Ill; Sparrow.
Cicchetti & Saulnier, 2016

Assessment Date: 00/00/0000

The VABS is used to obtain an overall indication of a person's level of ability on a day-to-day
basis. The assessment takes into consideration an individual's communication, daily living,
socialisation, and motor skills. This assessment was used to obtain an indication of [child's
name]'s adaptive ability.

Table 1: [Child's name]'s developmental age on the VABS-III

Domain (sub- Example of types of skills included in each [Child's
domains) subdomain. name]'s
developmental
age
Communication
Receptive language  Understanding of what others are saying. Xy Xm
Expressive language The ability to verbally express wants, needs and Xy Xm
feelings.
Written language A person's writing abilities Xy Xm
Daily living skills
Personal Adaptive skills such as feeding, washing, dressing. Xy Xm
Domestic Domestic skills such as helping with household Xy Xm
chores.
Community Skills such as using the telephone, carrying money Xy Xm

in a safe place, telling the time, staying safe.
Socialisation

Page 4 of 9
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Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes

SIB Study
IRAS ID: 263048
Interpersonal Includes understanding the dislikes of others, Xy Xm
relationships understanding personal space and non-verbal
cues.

FPlay and leisure fime Includes skills such as tum taking and game Xy Xm
playing.

Coping skills Abilities such as repairing relationships, saying Xy Xm
please and thank you.

Motor skills

Gross motor skills Abilities such as climbing stairs or riding a bicycle Ky ¥mor*

Fine mator skills Includes abilities such as unwrapping small sweets Xy Xm or *
and manipulating small objects.

*Motor skills age equivalents cannot be calculated for individuals over the age of 10

[Qualitative summary of VABS results: are domain scores lowhigh.as expected for age group.
Include explanation of any areas of relative strength and/or weakness.|

2. Executive Functioning

Executive functioning refers to a set of brain processes that control and regulate our
behaviour. These processes allow us to: a) start and stop behaviours appropriately (for
example- tum taking in a back and forth game), b) move from one task to another and deal
with changes in routine (for example- planning and changing your normal selection of clothes
based on the weather), and c) hold things in our mind so we can update information for the
current task (for example, remembering a list of instructions and carrying these out in the
correct order). These processes are important for us to be able to learn and integrate new
information.

2.1 The Prohibition Task (Friedman, 2011)
Assessment Date: 00/00/0000

The Prohibition Task measures a child's ability to inhibit or stop a natural or impulsive
behaviour.

[Qualitative description of the child's performance on the task]

2.2The Three Boxes Task (Miller & Marcovitch, 2015)
Assessment Date: 00/00/0000

Page 5cf 9
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Feedback Report Study 1 v2.0_17.03.21_clean-GA Notes
SIB Study
IRAS |D: 263048

The Three Boxes Task is used to assess a child's ability to hold information in mind, and then
update it with new information. We used a variation where [child's name] was asked to find
stickers hidden underneath cups.

[Qualitative description of the child's performance on the tash.]

2.3 Cognitive Flexibility Tasks (Marlow, Agar, Richards & Devine, 2021)
Assessment Date: 00/00/0000

The cognitive flexibility tasks measure set-shifting behaviour, which is the ability to shift
attention between one task and another. In this task, [child's name] was asked to learn a rule
about sorting balls and then switch this rule.

[Qualitative description of the child's performance on the task]

2.4 The Dimensional Change Card Sort Task (Zelazo, 2006)
Assessment Date: 00/00/0000

The Dimensional Change Card Sort Task measures set-shifting behaviour by asking children
to learn one rule for sorting cards, and then switch to playing the game with another rule.

[Qualitative description of the child's performance on the task]

Assessment Date: 00/00/0000

The TAQ is an informant-report guestionnaire used to assess an individual's activity level. The
measure has three subscales: overactivity, impulsivity and impulsive speech. A higher score
on this subscale indicates a greater degree of overactivity, impulsivity and impulsive speech.
The table below presents [child's name]'s scores and the mean scores for a group of
individuals with autism.

Table 2: [Child's name]'s scores on the TAQ

Average score of 214

TAQ Subscales [Child's name]'s score  individuals with autism aged 4-
15 years

Oweractivity X 18 (0-38)

Impulsivity X 16 (2-24)

Impulsive Speech*® X 6 (0-12)

Total Score X 39 (4-72)

Page 6af 9
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SIB Study
IRAS |D: 263048

* A score on the impulsive speech subscale was not calculated for those individuals who were
not verbal or for whom information regarding verbal ability was missing.

3. Behaviour and Social Communication

3.1 The Social Communication estionnaire Lifetime Version (SCQ; Berumen

Rutter, Lord, Pickles & Bailey. 1999)
Assessment Date: 00/00/0000

[Child's name]'s social communication skills were assessed using the SCQ, which is an
informant measure suitable for use in individuals over the age of four years, with a range of
intellectual ability. The table below presents [child's name]’s scores and the mean scores for
a group of individuals with autism. A higher score on each subscale indicates greater
difficulties in social interaction and social communication skills.

Table 3: [Child's name]'s scores on the SCQ

Average score of 215

SCQ subscales [Child's name]'s score  individuals with autism aged 4-
15 years

Social Interaction X 6 (1-15)

Communication® X 9(1-13)

Repetitive behaviour X 6 (0-8)

Total score X 25 (7-38)

*A score on the communication subscale was not calculated for those individuals who were
not verbal or for whom information regarding verbal ability was missing.

3.2 The Challenging Behaviour Questionnaire (CBQ; Hyman, Oliver & Hall, 2002)
Assessment Date: 00/00/0000

The CBQ is used to assess the presence of four types of challenging behaviour in people with
intellectual disability. The table below indicates whether or not [child's name] was reported to
show self-injurious behaviour, physical aggression, destruction of property or stereotyped
behaviour in the past month and the proportion of individuals with autism who also showed
these behaviours.

Table 4: [Child's name]'s scores on the CBQ

[Child's name]'s Percentage of 215 individuals
CBQ Subscales behaviour with autism aged 4-15 years
YES/NO who show behaviour
Self- Injurious Behaviour X 40%
Page T of 8
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Physical Aggression X 68%
Destruction of Property X 58%
Stereotyped Behaviour X G4%

3.3 The Self-Restraint Questionnaire (Oliver. 2009
Assessment Date: 00/00/0000

The Self-Restraint Questionnaire is a questionnaire completed by an informant that asks about
the presence and frequency of self-restraint behaviours such as sitting on hands and pulling
items of clothing (e.g. jumpers) over the hands.

The Self-Restraint Questionnaire was completed by [child's name]'s [parent/carer] in order to
identify any self-restraint behaviours that [child’s name] engages in. These may occur in order
to control or manage other behaviours.

[Qualitstive description of any self-restraint behaviours that the participant was reported fo
show and the frequency of these behaviours.]

3.4 Face, Legs. Activity. Crying and Consolability (FLACC) Scale (Merkel, Voepel-
Lewis, Shayevitz & Malviya, 1997)

Assessment Date: 00/00/0000

The FLACC scale allows a trained observer to code for potential indicators of pain based on
a child's face and leg movements, general activity, crying and level of consolability. Each
category is scored 0-2, with higher scores suggesting greater discomfort. This was coded by
the research team during a time when [child's name] was playing freely. not engaging in a
task. [Child's name]'s FLACC score was X, which indicates [qualitative description of pain
indicators, suggestion of seeking appointment with health professional where appropriate].

Appendices

Many thanks for participating in this study. We are very grateful to you for your time and effort and hope
that you have found this report helpful. Please do not hesitate to contact us with any queries or if you need

assistance interpreting the report (contact Dr Caroline Richards on c.rrichardsi@bham.ac.uk, 0121 415

8098 or Catherine Laverty on claverty@bham.ac.uk, 0121 414 7209).

For further information on aspects of behaviour relating to children with autism and/or intellectual disability,

please see:

Cerebra website hitps:(f'www.cerebra.org uk/

FIND website hitp://www.findresources. co. uk/

Challenging behaviour Foundation website hitps:/'www. challengingbehaviour.org. ukf
Research Autism website hitp:'www . researchautism.net/
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Appendix 4.15: SIB study ethical approval

¥Ymchwil lechyd m
a Gofal Cymru

Health and Care Health Research
Research Wales Authority
Dr Caroline Richards
52 Pritchatts Road, School of Psychology Email: hra approval@nhs. net
University of Birmingham, Edgbaston
Birmingharmn
B15 2TT
19 August 2019

Dear Dr Richards

HRA and Health and Care
Research Wales (HCRW]

Approval Letter

Study title: Sleep-Impulsivity-Behaviour (SIB) Study: examining
pathways to self-harm in children with autism and
intellectual disability

IRAS project ID: 263048

Protocol number: RG_19-087

REC reference: 19/5WI0141

Sponsor University of Birmingham

| am pleased to confirm that HRA and Health and Care Research Wales (HCRW) Approval

has been given for the above referenced study, on the basis described in the application form,
protocol, supporting documentation and any clarifications received. You should not expect to
receive anything further relating to this application.

Please now work with participating NHS organisations to confirm capacity and capability, in
line with the instructions provided in the “Information to support study set up” section towards
the end of this letter.

How should | work with participating NHS/HSC organisations in Northern Ireland and
Scotland?

HRA and HCEW Approval does not apply to NHS/HSC organisations within Northern Ireland
and Scotland.

If you indicated in your IRAS form that you do have paricipating organisations in either of
these devolved administrations, the final document set and the study wide governance report
(including this letter) have been sent to the coordinating centre of each participating nation.
The relevant national coordinating function/s will contact you as appropriate.
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Appendix 4.16: Distribution of data across SRQ items and subscales
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Appendix 5.1: Naturalistic observation coding manual

Coding Manual

Contents
Stage 1: Coding duration child i visible on screen ...

Stage 2: Coding self-restraint..........

Stage 3: Coding behaviours before and after self-restrant
Before self-restraunt ...

SIB ...

Aggression

Destruction of Property ...

Other self-restraint .

After self-restraint......
SIB ...

e - R I

Aggression

Destruction of Property ...

Other self-restraint . o (1]
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Stage 1: Coding duration child is visible on screen
Coding duration chald 1 visible on screen
Set onset as the first second child is visible. Set offset as the last second before child 15 no longer

visible. Repeat for full duration of video clip (note some participants have more than one video clip
saved as individual files — code all clips).

Child is visible (*onset”) when using all camera angles available
YOU can see:

*  One gr both hands from any angle where vou can tell what
child is doing with their hands
o E.g. sat at table with hands above table
o E.g. can see child’s fingertips and confident you
know what child is doing with their hand
«  Can’t see hands because child 15 restraining them
o E.g., sat on hands, folding arms, push hands into
clothing, holding stems, holding other people,
pushing hands in-between legs, holding child’s
handis), holding hand(s) behind head
*  Child is in full camem shot and wrapped in a
blanket/material
+  Child is seeking hugs/physical affection from caregiver but
wou can't see their hand{s) / child hugs caregiver and
cannol see hands
+  You can see item that child is holding (even if can't see
child’s hand)

Essentially, if self-restraint was happening, would vou be able to see it from this angle?
Don't have to see; Face, Head, Legs, Feet

Child is mor visible (“offset”) when:

o ‘\\
*  You cannot see child’s hands / what child is doing with their /-d !
'

hands (and child is not self-restraining) ¢

o E.g. child 15 off screen, caregiver or objects are blocking

|
x - {
view of child, child is facing away from camera o
restnicting view of armshands, child is sat at table with
.

arms beneath table, child has hand inside box ;ﬁﬂ

*  Video footage freezes :
+ Lighting of video is too dark to tell what child is doing with their H
hands \_

#  Clipis too short to be meanimg ful
o eg., vou see a flash of a hand/fingers for less than one
second
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Stage 2: Coding self-restraint

Behaviour

N B_If behaviour observed does not fall under items listed below but appears to be sel-resiraining,

add ax an additional item and fabel with following number

Entwines hand(s) in the front part of the clothes that are worn (e.g., t-shirt,

Jumper)

2 Pulls arm{s) out of sleeves and pushes them part or all of the way mnto the
main body of the clothes that are worn
3 Pulls sleeve(s) of theirr clothes over hands
4 Pushes hand(s) inside trousers, skirt, shorts or similar (Le., clothing on lower
half), push hands inside/up trouser legs /
-
5 Pushes handis) inside pockets in their clothing .
)
6 Wraps their hands or arms together using any piece of long material (e.g.,
sock, scarf)
7 Wraps a long piece of matenial (e.g.. sock, scarf) around either or bath arms r
but not so that they are held together | Vo
[
\ |
] Wraps or entwines hand(s) in material other than own clothes e.g.. curtains,
bed clothes, other clothing, comfort/safety blanket
9 Wraps a blanket, sheet, towel or other large piece of material around

themselves

Appendices
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1] Entwines arms around a chair or other prece of fumiture . J:\
e
i Pushes hands into chair or sofa cushions or other tight spaces, pushes part of
or whole body under tight space/furniture e.g., floor rug
1z Lies on stomach with hands held behind back @:.
13 Lies or sits in a position which restricts the movement of arm(s) e.g.. with —
arms under the body, behind the back or pressed against a wall except when e
Iying on front and looking at device screen (leaming)
14 Carries an object(s) around but doesn’t manipulate, use or play with them
15 Sits on hand(s)
16 Holds hands together behind back
17 Holds hands together behind neck
18 Pushes hands between own legs with legs closed (indicating effort to “trap’
hands in-between legs) or sat crossed-leg with hand{s) pushed in tight space
behind knee. Excluding when pushing on floor to stand up. Vit
19 Folds arms excluding when folding arms and resting/leaning on table.

Appendices
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0 Entwines arms with each other in any other way not desenibed above — e.g., as b

shown in picture, crossingwrapping arms behind one another x}:(i;._f“
II|

21 Interlocks fingers or hands including grasping own hand or wrist and hand- P
over-hand grasp, excluding when interlocking fingers while squeezing L%ﬁr
squeery ball {or other toys)

o Asks or otherwise indicates to others that they want their hands to be held, 0/
e.g., puts hands into another’s or under another’s amm., excluding when trying %/
to retrieve iem from others” hand, excluding when others initiate (record from
first indication of desire to end of hamd-hold)

px Asks or otherwise indicates to others that they want their arms to be held e.g.,
takes another’s arms and puts it around themselves

24 Restramt device wom (e.g., headgear, gloves)

15 Hold hands together above head, must grab wnsts or imterlock fingers with
arms resting on top of head

26 Entwine self (any body part) in others” clothing e.g., grabs others’ t-shirt

27 Grabsholds another’s body part e.g., holds others” hair or body, clasps hands

behind others’ neck, grabs others wrist with both hands, entwines arms arcund

others” arm

Appendices
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Stage 3: Coding behaviours before and after self-restraint
CAVEAT — when jumping back and forward in video clip child might not be visible — account for this
by using an N/A code when child is completely out of shot for full 30 seconds

Open Stage 2 DataVyu file and re-save as SIBO0O 3
Add two more columns each with three codes —

o a(S. A, D, R) (antecedent - SIB, aggression, destruction of =01

property, self-restraint) ; . ‘ 00-00:51°348 00-00:00.000
o c¢(S. A, D, R)(consequence — SIB, aggression, destruction | ] <A>, <R>)

of property, ‘ -

self-restraint)

Jump back 30 seconds and watch for SIB, aggression, destruction of property and self-
restraint, then...

Jump forward 30 seconds from off-set of behaviour and watch for SIB. aggression,
destruction of property and self-restraint

If child is visible for some or full 30 seconds:

If SIB is observed, code S as Y (“yes”) followed by the number item observed
o Eg., ifchild bites hard object, code S as YSI

If SIB is not observed, code S as N (‘no”)

If two or more SIB behaviours shown during those 30 seconds preceding SR, code all
o E.g. ifchild bits hard object twice, code S as YS1, YSI

Repeat for aggression, destruction of property and self-restraint

If child is not at all visible 30 seconds prior to SR onset / there is no existing video footage prior to or
after the self-restraint (i.c., child restrains for the full duration of the clip):

Code S (*SIB’). A (“aggression’), D (“destruction of property’) and R (“other self-restriant’) as
N/A — this indicates behaviours were not codable
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Before self-restraint

Did any of the following behaviowrs occur 30 seconds before the first onset of seff-restraint?

SIB

liem Code Definition

51 Bite hard object Child clenches jaw and teeth around a solid object (e.g., wood,
chair, table). Must use top and bottom teeth and definite biting
maovement.

52 Bite self Child clenches jaw and teeth around own body part

53 Cheek press Child forcefully pushes thumbs into cheek

54 Eve press Child pushes fingers on eye, pulls or pokes eyelashes

55 Finger bite Child clenches jaw and teeth on side of finger

56 Hand bite Child clenches jaw and teeth on hands or arms

&7 Hand to hand hit Child forcefully brings hands together, palm to palm

S8 Hand to object hit Child forcefully makes contact with hard surface with palm of
hand

59 Head bang Child forcefully makes contact with head against hard surface

510 Head hat Child forcefully makes contact with fist and/or open palm on
their head

511 Hit self Child forcefully makes contact with fist and'or open palm on own
body part

512 Legslap Child forcefully makes contact on leg with palm of hand

513 Mouth hit Child forcefully makes contact on mouth/around mouth with
palm of hand

514 Scratch self Child drags nails across or pinches their own body part

515 Skin pick Child scrapes skin using forefinger at right angles to the surface
of skin

516 Teeth hit Child forcefully makes contact with top teeth against object

517 Wrst hit Child forcefully makes wrist to wrist contact

518 Pulls Pulls hair or skin

519  Choke sellf Child wraps hand(s) around neck and squeezes, and/or constricts

neck using clothing worn or other material
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Aggression
Item  Code Definition
Al Hit other with body Child forcefully hits other using a body part e.gz., hit or slap by

part

quickly sinking other with hand, punching, head-butting other

anywhere on body

AZ Kick other Child strikes foot out, making contact with other

Al Bite other Child clenches jaw and teeth around other’s body part

A5 Pull other Child holds onto other’s body or clothes, moving them towards
themselves, excluding when pull directs canegiver towards object

Af Push other Child reaches for other’s body or clothes, makes contact and
moves them away from themselves

AT Rub, pinch or scratch Child forcefully rubs hands against other’s skin, pinches other™s

other body part, or drmgs nals across other’s body part

AR Spit Chald spits at or on other

A9 Hit other with object Child throws object at other or uses object as a ool directed at
other

AlD  Werbal aggression Chald verbalises towards caregiver/researcher using threatening
language, verbal swearing, sweanng with hands

Destruction of Property

liem Code Definition

D1 Bite or chew ifem Biting or chewing small 1tems {e.g. books, clothing, testing
materials)

D2 Tear or rip item Tearing or ripping small items (e.g. books, clothing)

D3 Throw, kick or smash Throwing, kicking, or smashing small items (e.g. cups, mobile

item phones) excluding ball when engaging in game-play

D4 Hit object Slamming, hitting, or kicking doors, walls or windows

D& Smash or throw item Tipping, smashing or throwing large items (e.g. furniture,
televisions), hitting or punching device

D6 Pull item Pulling items from walls or shelves

Other self-restraint

Refer to codes listed in Stage 2
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After self-restraint

Diid any of the folfowing behaviows occur 30 seconds affer the final offset of self-restraint?

SIB

Item  Code Delinition

51 Bite hard object Child clenches jaw and teeth around a sohd object {e.g., wood,
chair, table). Must use top and bottom teeth and definite biting
movement.

52 Bite self Child clenches jaw and teeth aroind own body part

53 Cheek press Chuld forcefully pushes thumbs into cheek

54 Eve press Chuld pushes fingers on eye, pulls or pokes eyelashes

55 Finger bite Child clenches jaw and teeth on side of finger

56 Hand bate Child clenches jaw and teeth on hands or arms

57 Hand to hand hat Chuld forcefully brings hands together, palm to palm

S8 Hand to abject hit Chuld forcefully makes contact with hard surface with palm of
hand

59 Head bang Chuld forcefully makes contact with head against hard surface

510 Head hat Chuld forcefully makes contact with fist and/or open palm on
their head

S11  Hit self Child forcefully makes contact with fist and'or open palm on own
body part

512 Legslap Child forcefully makes contact on leg with palm of hand

513 Mouth hit Child forcefully makes contact on mouth/around mouth with
palm of hand

514 Scratch self Child drags nails across or pinches their own body part

515  Skinpick Child scrapes skin using forefinger at right angles to the surface
of skin

516  Teeth hit Child forcefully makes contact with top teeth against object

517 Wrist hat Child forcefully makes wrist to wrist contact

S18  Pulls Pulls hair or skin

519  Choke sellf Child wraps hand(s) around neck and sgueezes, and/or constricts

neck using clothing worn or other material
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Aggression
Item Code Definition
Al Hit other with body Child forcefully hits other using a body part e.g., hit or slap by

part

quickly sinking other with hand, punching, head-butting other

anywhere on body

AZ  Kick other Child stnkes foot out, making contact with other

A} Bite other Child ¢lenches jaw and teeth around other’s body part

A5 Pull other Child holds onte other’s body or clothes, moving them towards
themselves, excluding when pull directs caregiver towards object

Ad Push other Child reaches for other’s body or clothes, makes contact and
moves them away from themselves

AT Ruh, pinch or scratch Child forcefully rubs hands against other’s skin, pinches other’s

other body part, or drags nals across other’s body part

AR Spit Chuld spats at or on other

A9 Hit other with object Child throws object at other or uses object as a tool directed at
other

AlD  Verbal aggression Child verbalises towards caregiver/researcher using threatening

language, verbal swearing, swearing with hands

Destruction of Property

Item  Code Delinition

D1 Bite or chew item Biting or chewing small items {e.g. books, clothing, testing
materials)

DZ  Tear or rip ilem Tearing or ripping small items (e.g. books, clothing)

D3 Throw, kick or smash Throwing, kicking, or smashing small items (e.g. cups, mobile

iem phones) excluding ball when engaging in game-play

D4 Hit object Slamming, hitting, or kicking doors, walls or windows

D5 Smash or throw item Tipping, smashing or throwing large items (e.g. furniture,
televisions), hitting or punching device

D6 Pull item Pulling items from walls or shelves

Other self-restraint

Refer to codes listed in Stage 2
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Appendix 5.2: Intensity of each topography of self-restraint observed (%)

Percentage of time visible spent engaging in self-restraint topography

1D 1 3 4 5 9 13 14 15 16 17 18 19 21 22 23 26 27
001 0.10

002 0.10 2.80 1.47 0.30

003 0.80 1.20 0.35 3.40

004 1440 030 041

005 16.80  2.20 0.04 0.15 0.59 0.53 0.06
006

007 0.20

008 7.10 0.30 1.04
009 4.30 0.10 23.76 0.43

010 0.40 0.90 1.02

011 0.40 0.50 4.36 0.46

012 1.30 1.40
013 1.00 1.80 3.21

014 1.50 0.40 1.07

015 0.50 0.20 0.10
016 0.10 2.80 0.18 0.45 1.52 3.84 0.32 0.14
017 0.80 3.40 0.18 0.15 0.46 0.60 2.86 1.05

018 8.40 3.00
019 11.30 0.10 0.13

020 12.80

021 3.30 9.60

022 0.20

023

024 0.05 0.70

Note. Red = very low intensity (<1%), orange = low intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high intensity (50
—97.99%), blue = very high intensity (98 — 100%) and white = topography not observed. Codes 2, 6, 7, 8, 10, 11, 12, 20, 24 and 25 excluded from
table section as topographies were not observed.
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Percentage of time visible spent engaging in self-restraint topography

1D 1 4 5 8 9 13 14 15 16 17 18 19 20 21 22 23 25 26 27
025 0.50 0.50

026 0.20 2.20 0.87 0.07
027

028 0.50 0.10 6.95

029 0.50 0.50 0.14

030 0.20 0.50 1.25

031 3.20

032 0.50 0.10 4.14 3.83

033 2.90 4.60 0.22 0.60

034 0.10 0.70 161 140 1.00 0.30 0.57
035 1.00 0.10

036 0.04 3.50 1.84 1.43

037

038 7.40 1.30

039 4.70

040 0.80 0.60

041 4.00 7.60 0.90

042 0.40 1.80 0.12

043 2.00

044 0.90 10.60 2.64

045 1.10

046 0.20 0.30
047 0.30 0.50
048 0.20 1.00 0.16 1.24
049 0.20 1.80

050 0.80

051

052 2.00 1.20 1.03 059 0.25

Note. Red = very low intensity (<1%), orange = low intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high intensity (50
—97.99%), blue = very high intensity (98 — 100%) and white = topography not observed. Codes 2, 3, 6, 7, 10, 11, 12 and 24 excluded from table
section as topographies were not observed.
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Percentage of time visible spent engaging in self-restraint topography

1D 1 3 4 8 9 11 13 14 15 16 17 18 19 21 22 23 24 25 26 27
053 [ 0.50 040 1.19 0.56 0.10 0.93

054 0.20 0.20 0.08 0.23
055 | 1.00 0.20 0.27 20.00

056 0.30

057 0.80 0.20

058 1.30 0.60
059 0.20 0.30

060 0.30 1.80 2.05 021 0.81 0.28

061 2.40 8.20

062 0.80

063 2.00

064 8.30 0.80 99.68

065 2.50 18.60 052 124

066 0.60

067 94.50 0.30 2.46 0.08 14.89

068 2.00

069

070 13.70 0.70

071 530 2.50

072 [ 0.30 7.30 030 4.71

073 3.00 2.00 0.32

074 | 3.10

075 0.50 0.50 0.38 4.29
076 0.30 0.02 0.40
077 0.90 1.60

Note. Red = very low intensity (<1%), orange = low intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high intensity (50
—97.99%), blue = very high intensity (98 — 100%) and white = topography not observed. Codes 2, 5, 6, 7, 10, 12 and 20 excluded from table

section as topographies were not observed.
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Percentage of time visible spent engaging in self-restraint topography

1D

1 3 5 8 9 11

13

14

16

17 18

19

21

22

23

24

25 26

27

078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104

0.40

1.90 1.50

62.00

7.90
0.40
1.20

97.60

47.60

1.50

0.30

2.90

1.20

17.50

100

7.20
1.20
5.00

20.90

0.40

0.20

0.20

43.10
0.80

0.29

420 0.40
0.50

7.73
0.36

0.60

0.10

0.22

1.70

0.54

0.18

0.30
1.20

0.96

1.10

3.13

0.20

2.83

0.30
0.08
0.30

0.60

0.87

0.91

3.50

5.07
1.50
0.10
0.11

1.82

0.30

100

0.50

0.84
6.41

1.01

2.33

4.00

13.65

15.76

0.38
0.25

Note. Red = very low intensity (<1%), orange = low intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high intensity
(50 — 97.99%), blue = very high intensity (98 — 100%) and white = topography not observed. Codes 2, 4, 6, 7, 10, 12, 15 and 20 excluded from
table section as topographies were not observed.
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Percentage of time visible spent engaging in self-restraint topography

1D

1

3 4 5

8

10

11

13

16

17

18

19

21

22

25 26 27

105
106
107
108
109
110
111

112

113
114
115
116
117

118
119
120
121
122
123
124
125
126

2.20

3.70

3.50

0.50

0.10

0.10

1.40 0.22

1.50

1.20

3.10

2.70

0.10

2.00

6.30
0.70

0.10
0.60

0.70

0.73

0.20

0.02

1.10

2.00
0.08

2.30

0.10

0.35
0.18

0.64

0.78

0.48
0.50

2.20

5.05

0.13

0.70

1.46

0.10

0.20
10.78

0.21
0.60

0.32 0.43
2.00

0.47

Note. Red = very low intensity (<1%), orange = low intensity (1 — 24.99%), yellow = moderate intensity (25 — 49.99%), green = high intensity
(50 — 97.99%), blue = very high intensity (98 — 100%) and white = topography not observed. Codes 6, 7, 9, 12, 14, 15, 20, 23 and 24 excluded
from table section as topographies were not observed.

462



Appendix 5.3: Violin plots of observed self-restraint intensity proportions

Topography 1

Topography 4

50 7

40 4

Topography 8

Note. Black squares indicate mean intensity score, grey dots represent individual
data points and line shape represents density.
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Note. Plots for topographies 2, 6, 7, 10, 12, and 20 not produced due to lack of
variance (n=1 or n=0).
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Appendix 5.4: Observation intensity internal consistency values

Itern Reliability Statistics

if item dropped

McDonald's w

Itern T 0.364
Iterm2 0.359
ltern3 0.379
lternd 0.373
ltem5 0.308
ltem8 0.372
Item9 0.376
ltem10 0.350
Iterm 11 0.368
Itern13 0.350
ltern 14 0.376
lterm15 0.346
ltem16 0.361
lterm17 0.335
ltem18 0.340
Item19 0.323
ltern 20 0.382
Itern21 0.364
ltern 22 0.355
ltern23 0.353
ltern 24 0.385
ltern25 0.375
ltem26 0.363
ltern 27 0.351

Note. Items refer to self-restraint codes. Codes 6, 7 and 12 excluded due to no item
variance (i.e., behaviours not observed)
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Appendix 6.1: Demographic characteristics of the SRQ2 subsample

Developmental variables N n (%) Mean Range (SD)
(median)
Chronological age (years) 69 10.01 5.09 — 15.49 (2.96)
(9.70)

Sex (female/male) 69 16/53 (23/77)

Mobility (walk 69  65/4 (94/6)

unaided/unable)

SCQ total (all participants) 69 26.48 (26) 16 — 35 (4.47)
SCQ total verbal 38 (55) 26.58 (26) 16 — 35 (5.40)
SCQ total non-verbal 31 (45) 26.35 (27) 20— 32 (3.06)

Autism description 68
Autism spectrum disorder 35 (51)

Autism 30 (44)
High functioning autism 2 (3)
Autistic spectrum 1(1)

VABS-111 ABC 67 44.25 (40) 20 - 87 (15.87)

VABS-III receptive 67 20.70 (19) 0-67 (11.65)

language age equivalent

(months)

ID severity 69
Mild 5(7)

Moderate 21 (30)
Severe 28 (41)
Profound 3(4)
Unknown 11 (16)
Other 1(1)

BPVS raw score ? 35 69.46 (69) 2142 (39.71)

BPVS standardised score ® 35 74.46 (69) 69-118(11.58)

BPVS age equivalent 21 81.71 (74) 45— 137 (26.68)

(months)

Note. SCQ = Social Communication Questionnaire; VABS-I11 ABC = Vineland Adaptive
Behavior Scale, Third Edition Adaptive Behavior Composite.

3 BPVS discontinued for n = 34;° Includes n = 24 that scored lower than the average of a
normed sample (70), indicated as ‘69’; ¢ Age equivalents incalculable for n = 16 as raw scores
fell below normed sample scores.
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Appendix 6.2: SPSS imputation syntax for performance-based executive function composite
scores

@ SIB_Data_Imputation.sps - IBM SPSS Statistics Syntax Editor == | X
File Edit View Data Transform Analyze Graphs Utilities Run Tools Extensions Window Help

EEHESN e RKI A DPO & Bs H[e
. .. o I Active DataSet:  DataSet0 v ||QS°arch application |

1 » | Encoding: UTF-8
2
DATASET SESNATE Al DATASET ACTIVATE DataSet1.
4
RECODE 5 *recode prohibition into ordinal score with i
VARIABLE LABELS 6 RECODE Prohibition_Score (0=0) (0.50=1) (1-2) (999-SYSM!S) INTO Pro_Cat.
EXECUTE. 7 VARIABLE LABELS Pro_Cat Prohibition Categorical”
8 EXECUTE.
9
MULTIPLE IMPUTATION 10 *Impute Missing Data Values
11 TIMULTIPLE IMPUTATION ExactAge CBQ_Total_SIB_Score_Continuous GDQ_TotalScore SCQ_Total_Combined
12 TAQ_Impulsivity TAQ_Overactivity CSHQ_TOTAL VABS_ABC VABS_REC_AE BPVS_Standardised_Score Verbal
13 WalkUnaided Working_Memory_Efficiency_Cor i ore Working_Memory_P tion_Composif ore
14 Conflict_Scale_Score No_Conflict_Score Pro_Cat
15 AMPUTE METHOD=AUTO NIMPUTATIONS=20 MAXPCTMISSING=1ONE MAXCASEDRAWS=50 MAXPARAMDRAWS=5
16 JCONSTRAINTS ExactAge( ROLE=IIND)
17 ICONSTRAINTS CBQ_Total_SIB_Score_Continuous( ROLE=1110)
18 /CONSTRAINTS GDQ_TotalScore( ROLE=I1ND)
19 ICONSTRAINTS SCQ_Total_Combined( ROLE=IIID)
20 JCONSTRAINTS TAQ_Impulsivity( ROLE=I110)
21 ICONSTRAINTS TAQ_Overactivity( ROLE=I111))
22 JCONSTRAINTS CSHQ_TOTAL( MIN=39 MAX=78 RND=1)
523 ICONSTRAINTS VABS_ABC( ROLE=I1ND)
24 /CONSTRAINTS VABS_REC_AE( ROLE=IND)
25 ICONSTRAINTS BPVS_Standardised_Score( MIN=69 MAX=120 RND=1)
26 ICONSTRAINTS Verbal( ROLE=IID)
27 ICONSTRAINTS WalkUnaided( ROLE=I1[)
28 JCONSTRAINTS Working_Memory_Efficiency_CompositeScore( MIN=0 MAX=1 ROLE=DEF)
29 ICONSTRAINTS Working_Memory_Perseveration_CompositeScore( MIN=0 MAX=1 RND=0.01 ROLE=0EF)
30 JCONSTRAINTS Conflict_Scale_Score( ROLE=[EF)
kil ICONSTRAINTS No_Conflict_Score( ROLE=0DEF)
32 ICONSTRAINTS Pro_Cat( ROLE=DEFP)
33 MISSINGSUMMARIES NONE
34 NMPUTATIONSUMMARIES MODELS DESCRIPTIVES
35 (1 /OUTFILE IMPUTATIONS=
36

IBM SPSS Statistics Processor is ready i Unicode:ON | Classic [ |In1Col0  NUM
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Appendix 6.3: Behavioural characteristics of SRQ2 subsample

Appendices

Behavioural variables Possible N
score range

n (%) Mean (median) Range (SD)

Self-restraint - SRQ 69
Monthly self-restraint/no SR
Total SRQ intensity score 0-92

Behaviours of concern — CBQ

Monthly SIB/no current SIB 69
Total SIB severity score 0-14
Monthly AGG/no current AGG 69
Total AGG severity score 0-14
Monthly DoP/no current DoP 69
Total DoP severity score 0-14
Monthly STPY/no current STPY 65
Total STPY severity score 0-14

62/7 (90/10)

14.75 (13) 0 -84 (13.30)

47122 (68/32)
5.72 (7) 014 (4.51)

46/23 (67/33)
5.07 (5) 0 - 14 (4.44)

51/18 (74/26)
5.58 (6) 014 (4.27)

58/7 (89/11)
7.54 (8) 0-14(3.68)

Note. SRQ = Self-Restraint Questionnaire; SR = self-restraint; CBQ = Challenging Behaviour Questionnaire; SIB = self-
injurious behaviour; AGG = aggression; DoP = destruction of property; STPY = stereotypy.
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Behavioural variables Possible N n (%) Mean (median) Range (SD)
score range

Activity — TAQ
Impulsivity subscale 0-24 69 20.27 (22) 0-24 (4.69)
Overactivity subscale 0-36 69 24.58 (26) 4 — 36 (8.26)
Impulsive speech subscale 0-12 39 6.03 (6) 0-12 (4.08)
Total score 0-72 69 48.27 (50) 12 - 72 (12.95)

Executive functions — CHEXI
Inhibition factor 0-55 68 46.21 (47) 11 - 55 (2.82)
Working memory factor 0-65 68 53.57 (55) 13— 65 (9.86)

Note. TAQ = The Activity Questionnaire; CHEXI = Childhood Executive Functioning Inventory.
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Appendix 6.4: Chi-square tests comparing SIB and no SIB groups on presence of self-
restraint topographies

SRQ item SIB  Topography N Test p
group  No Yes statistic
1. Entwine hands in 1 24 15 1.815 178
clothes 2 62 64
2. Push arms into 1 24 15 0.556 456
clothes 2 69 57
3. Pull sleeves over 1 21 18 1.058 .304
hands 2 56 70
4. Push hands in 1 14 25 0.000 .983
trousers 2 45 81
5. Push hands in 1 23 16 1.758 .185
pockets 2 59 67
6. Wrap arms together 1 34 5 0.797 372
2 102 24
7. Wrap material around 1 38 1 - 191
arm(s) ® 2 113 14
8. Entwine hands in 1 22 8 0.139 .710
material 2 27 12
9. Wrap blanket around 1 12 18 2.294 130
self 2 9 30
10. Entwine arms around 1 21 9 0.005 .945
furniture 2 27 12
11. Push hands into tight 1 17 13 0.429 512
spaces 2 19 20

Note. Group 1 = No SIB, Group 2 = SIB; SRQ = Self-Restraint Questionnaire.
4Fisher’s exact test employed due to behaviour containing group n<5, no test

statistic available (indicated by dash).
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SRQ item SIB  Topography N Test statistic p
group No Yes
12. Lie on stomach 1 25 5 1.267 .260
hands behind back 2 28 11
13. Lie/sit restricting 1 19 11 0.626 429
arms 2 21 18
14. Carry object 1 17 13 0.750 .387
2 18 21
15. Sit on hands 1 24 6 1.020 313
2 27 12
16. Hold hands behind 1 26 4 - 430
back ? 2 32 7
17. Hold hands behind 1 29 1 - .105
neck? 2 33 6
18. Push hands 1 20 10 0.049 .825
between legs 2 25 14
19. Fold arms 1 25 5 2.443 118
2 26 13
20. Entwine arms 1 26 4 - .169
other? 2 29 10
21. Interlock 1 22 8 0.020 .887
fingers/hands 2 28 11
22. Ask for hands to 1 14 16 0.145 704
be held 2 20 19
23. Ask for arms to be 1 9 21 3.152 .076
held 2 20 19

Note. Group 1 = No SIB, Group 2 = SIB; SRQ = Self-Restraint Questionnaire.
@Fisher’s exact test employed due to behaviour containing group n<5, no test statistic

available (indicated by dash).
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Appendix 6.5: Fisher-Freeman-Halton exact tests comparing presence of self-restraint

topographies across four SRQ2 groups

SRQ item SRQ2 Topography N Fisher-Freeman- p
group No Yes Halton exact test
statistic
1. Entwine hands 1 4 1 7.240 .060
in clothes 2 14 11
3 13 4
4 8 14
2. Push arms into 1 4 1 2.382 495
clothes 2 15 10
3 12 5
4 11 11
3. Pull sleeves 1 4 1 5.788 122
over hands 2 13 12
3 12 5
4 8 14
4. Push hands in 1 1 4 3.746 .298
trousers 2 14 11
3 7 10
4 7 15
5. Push hands in 1 2 3 1.031 .830
pockets 2 13 12
3 10 7
4 10 12
6. Wrap arms 1 5 0 .825 922
together 2 21 4
3 15 2
4 18 4
7. Wrap material 1 5 0 2.883 430
around arm(s) 2 22 3
3 16 1
4 22 0

Note. SRQ = Self-Restraint Questionnaire; SRQ2 = Self-Restraint Questionaire 2.
Group 1 = ‘no self-restraint/no SIB’; Group 2 = ‘no self-restraint/yes SIB’;

Group 3 = ‘yes self-restraint/no SIB’; Group 4 = ‘yes self-restraint/yes SIB’.
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SRQ item SRQ2 Topography N Fisher-Freeman-Halton p
group No Yes exact test statistic
8. Entwine hands 1 4 1 1.003 .833
in material 2 18 7
3 13 4
4 14 8
9. Wrap blanket 1 2 3 3.037 374
around self 2 10 15
3 5 12
4 4 18
10. Entwine arms 1 5 0 7.254 .053
around 2 16 9
furniture 3 15 2
4 12 10
11. Push hands 1 5 0 6.051 111
into tight 2 12 13
spaces 3 10 7
4 9 13
12. Lie on stomach 1 5 0 5.698 109
hands behind 2 20 5
back 3 15 2
4 13 9
13. Lie/sit 1 5 0 9.909 015
restricting 2 14 11
arms 3 13 4
4 8 14
14. Carry object 1 2 3 8.569 .028
2 15 10
3 12 5
4 6 16
15. Sit on hands 1 4 1 6.113 .095
2 20 5
3 15 2
4 12 10

Note. SRQ = Self-Restraint Questionnaire; SRQ2 = Self-Restraint Questionaire 2.
Group 1 = ‘no self-restraint/no SIB’; Group 2 = ‘no self-restraint/yes SIB’; Group
3 = ‘yes self-restraint/no SIB’; Group 4 = ‘yes self-restraint/yes SIB’.
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Appendix 6.5 cont.

Appendices

SRQ item SRQ2 Topography N Fisher-Freeman-Halton p
group No Yes exact test statistic
16. Hold hands 1 5 0 3.464 309
behind back 2 21 4
3 16 1
4 16 6
17. Hold hands 1 5 0 4.290 195
behind neck 2 24 1
3 16 1
4 17 5
18. Push hands 1 4 1 2.395 508
between legs 2 16 9
3 13 4
4 12 10
19. Fold arms 1 4 1 3.783 257
2 21 4
3 13 4
4 13 9
20. Entwine arms 1 5 0 4.710 178
other 2 21 4
3 15 2
4 14 8
21. Interlock 1 4 1 521 976
fingers/hands 2 18 7
3 13 4
4 15 7
22. Ask for hands 1 2 3 410 1.000
to be held 2 12 13
3 9 8
4 11 11
23. Ask for arms 1 1 4 5.342 146
to be held 2 8 17
3 11 6
4 9 13

Note. SRQ = Self-Restraint Questionnaire; SRQ2 = Self-Restraint Questionaire 2.
Group 1 = ‘no self-restraint/no SIB’; Group 2 = ‘no self-restraint/yes SIB’; Group 3
= ‘yes self-restraint/no SIB’; Group 4 = ‘yes self-restraint/yes SIB’.
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