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Abstract

Background
There is a need for evidence-based approaches to reduce anxiety experienced by autistic children with
severe to profound intellectual disability (ID). Avoidance of anxiety triggers, as a response to pronounced
anxiety, occurs irrespective of age, background and neurodiversity. When avoidance is unhelpful,
evidence-based anxiety reduction approaches aim to reduce it gradually (graded exposure), subsequently
reducing anxiety. Combining graded exposure with emotional regulation techniques may be effective and
acceptable for autistic children with severe to profound ID, if sensitive to needs and characteristics of
autistic children. We have developed a 16-week, parent-led intervention (LADDERS) to reduce anxiety in
this population of autistic children. LADDERS consists of psychoeducation, graded exposure-based tasks,
and skills building, delivered utilising a person-centred approach. This study aims to assess whether
LADDERS 1) reduces anxiety and 2) whether autistic children and parents �nd it acceptable and feasible.

Method
A single-site, multiple baseline, single case experimental study will be conducted. Participants will be
parents of autistic children aged between 4-15 years. A minimum of 8 participants will be recruited
through a research participant database, the Autistica Discover Network and social media. Once eligibility
is con�rmed, participants will be assessed at baseline, during the intervention and at a 2-month follow-up
(week 24). The primary outcome measure will be a daily diary that assesses child anxiety.

Discussion
The study will provide preliminary evidence of whether LADDERS reduces anxiety in autistic children with
severe to profound ID. Qualitative data from parents and child engagement will provide data on
acceptability and feasibility.

Main Text
There is a dearth of intervention studies for anxiety in autistic children with severe to profound intellectual
disabilities (ID), despite anxiety being highly prevalent in this population (Vereenooghe et al., 2018). There
have been few studies addressing mental health for children with severe to profound ID based on
psychological principles, and studies that have been conducted have focused on depressive
symptomatology and tic frequency, rather than anxiety (Vereenooghe et al., 2018). The absence of
evidence-based interventions for autistic children and adults with severe to profound ID is a signi�cant
concern given that mental health di�culties are elevated in the autistic population. Further, anxiety
interventions have been identi�ed as the top priority for autistic people and their families by the James
Lind Alliance Priority Setting Partnership. 
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Ongoing work within our team has examined the correlates of anxiety in minimally verbal autistic people
and people with severe to profound ID via systematic reviews and in-depth parent interviews. The work
has identi�ed that anxiety is associated with avoidance of situations, behaviours that challenge, and
ritualistic and repetitive behaviours (Tarver et al., 2021; Edwards, Tarver, Shirazi, Oliver & Waite, 2019).
These �ndings concur with the typically developing literature, in which avoidance of anxiety provoking
situations has been identi�ed as a hallmark characteristic of anxiety. This can include avoiding situations
entirely (e.g. school refusal) or engaging in activities that lead to escape from situations (e.g. shouting in
class) (Craske, Hermans, & Vansteenwegen, 2006; Egger, Costello, & Angold, 2003). Children experiencing
anxiety also engage in safety behaviours to reduce anxiety, such as reassurance seeking, ritualistic
behaviours or holding a special object (Craske et al., 2006; Kley, Tuschen-Ca�er, & Heinrichs, 2012). 

Avoidance is an evolutionary response to threat and can be adaptive in some situations; however,
avoidance can become excessive and maladaptive. Arnaudova, Kindt, Fanselow, and Beckers (2017)
provide the following de�nition of avoidance as it presents in anxiety disorders: “execution of repetitive
avoidance, which a) limits daily activities and impairs general functioning; b) can be provoked by stimuli,
which do not pose any objective threat to the individual's health or well-being; c) is associated with a high
level of distress.” Excessive avoidance behaviour (task refusal, selective mutism) is often a trigger for
parents and carers seeking support for their children, because of the impact behaviours associated with
avoidance have on life activities for the child, parents and educators (Dymond & Roche, 2009). Avoidance
also reduces the likelihood of a child developing coping skills to manage avoided situations and it
perpetuates the cycle of anxiety (Hayes & Wilson, 1994). Even subtle avoidance behaviours may impair
future learning that a stimulus that has been previously seen as threatening is no longer threatening.
Therefore, during anxiety treatment, parents and children are encouraged to gradually reduce avoidance
behaviours while supported by a health professional (Piccirillo, Taylor Dryman, & Heimberg, 2016). A
carefully conducted anxiety intervention encourages gradual reduction of avoidance so that an individual
does not experience overwhelming levels of distress during the intervention, in contrast to controversial
�ooding techniques (Otto & Hofmann, 2010). The aim of an anxiety intervention is to reduce excessive
anxiety that may affect the individual’s health and wellbeing. The aim is not to expose individuals to pain
experienced primarily in response to sensory sensitivities with a view to reducing these sensitivities
(sensory desensitization, e.g. Koegel, Openden & Koegel, 2004).

While there are no evidence-based approaches for the treatment of anxiety in autistic children with severe
to profound ID, there are existing behavioural interventions for escape-maintained behaviours that
challenge (Hanley, Iwata, & McCord, 2003). Escape-maintained behaviours often occur in autistic children
with severe to profound ID when they are presented with a non-preferred task or situation which poses a
challenge to them (e.g. hospital appointments or aspects of the morning routine). Interventions for
escape-maintained behaviours often involve reducing task demands to a level that the child can manage
without engaging in escape-maintained behaviours or experiencing excessive anxiety or distress, while
prompting the individual to complete the task. Overtime, the demands of the situation are gradually
increased, known as ‘demand fading’ (e.g. gradually increasing the time spent in school), as the
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association between engaging in behaviours that challenge and the removal of the demand is weakened
(Hagopian, Boelter, & Jarmolowicz, 2011). 

Interventions for escape-maintained behaviours are rarely framed as interventions that reduce avoidance
or anxiety in the autism and ID literature; however, there is substantial overlap between the steps followed
in these interventions and anxiety focused interventions used with typically developing children
(incremental exposure to the feared stimulus without experiencing aversive consequences). It is possible
that some autistic individuals with ID engage in escape behaviours because of underlying anxiety related
to a stimulus. Therefore, for these individuals, traditional behavioural interventions for escape behaviours
may be effective because the intervention gradually exposes them to avoided stimuli and reduces
anxiety.

Acknowledgement that anxiety reduction may be occurring during these evidence-based behavioural
interventions is important for several reasons: 1) parents, carers or educators perceptions of why
behaviour occurs has been shown to impact how they respond (Hassall & Rose, 2005); 2)
acknowledgement of anxiety may modify therapist approaches to intervention, i.e. reducing  safety
behaviours or increasing coping skills; 3) therapeutic approaches that overlook anxiety may under
emphasise the role of parents’ emotional experiences on the development and maintenance of child
anxiety. Parental reinforcement of avoidance strategies can contribute to the maintenance of child
anxiety (Cobham, Dadds, & Spence, 1998; Rapee, 1997; Siqueland, Kendall, & Steinberg, 1996).

Study aim: We have developed a manualised, parent-led intervention package, based on evidence-based
strategies, designed to reduce anxiety-related avoidance in autistic children with a severe to profound
intellectual disability who speak few or no words. The 16-week intervention package has been developed
alongside clinicians and parents and has been designed to be appropriate for use within NHS services by
behavioural support teams and mental health workers. The intervention integrates evidence-based
behavioural interventions for escape-maintained behaviours from the ID literature with existing anxiety
interventions from the typically developing literature (e.g. graded exposure).  The intervention also
includes components addressing the role of parental anxiety and avoidance in the perpetuation of the
anxiety cycle. In the current study, we plan to pilot test the intervention using a multiple baseline single
case study design to assess the ability of the intervention to reduce anxiety and avoidance behaviours in
autistic children and their caregivers. We will also be collecting data regarding the acceptability and
feasibility of the intervention through parent interviews following their involvement in the intervention,
and via our observations of child engagement during the intervention.

Patient and public involvement:

During the development stages, seventeen parents of autistic children who speak few or no words
assisted with the design and content of the intervention through focus groups and interviews. Resulting
feedback was considered and discussed by the research team and subsequent adaptations to the
intervention manual were made.  
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Trial design:

A single-centre multiple baseline, single case experimental study will be conducted. The start of the
intervention will be staggered across participants to establish if changes in anxiety related symptoms
and reduction in avoidance behaviours are due to the intervention rather than other temporal factors. This
will also allow for analysis of whether behaviour change occurs prior to direct intervention with the child
or during parent-focused sessions. Multiple baseline designs are a robust and effective way of
demonstrating the utility of interventions with a small subset of individuals (Gast, Lloyd, & Ledford,
2018), and have been used extensively with children and adults with intellectual disabilities (Gunning &
Espie, 2003; Hua et al., 2018; Ingersoll, Walton, Carlsen, & Hamlin, 2013; Kim & Kwon, 2018; Mevissen,
Didden, Korzilius, & de Jongh, 2017; Moskowitz et al., 2017; O'Handley, Ford, Radley, Helbig, & Wimberly,
2016)

Participants
Participants will be a minimum of eight (maximum of 20; depending on attrition across the study)
parents of autistic children with moderate to profound ID, the autistic child and their teacher. Participants
will be recruited via a participant database held at Aston University, the Discover Network held by
Autistica and through adverts on social media platforms held by the research team and by associated
charities.

Participant identi�cation and recruitment process
Initially, participant databases held by the PI and the research team at Aston University will be screened
for participants meeting the following screening criteria:

Screening criteria:
Parents/carer of child aged between 4-15 years

Child has clinical diagnosis of autism according to parent report or will meet cut-off for autism
spectrum disorder on the Social Communication Questionnaire (data available from our current
Aston database or collected during the initial screening of participants not previously known to the
research team).

Child speaks few words or odd words only on Wessex questionnaire (as an initial proxy measure of
intellectual disability).

All potential participants who meet these criteria will be sent an invitation letter and an expression of
interest form. Participants recruited through social media and the Autistica Discover Network will be
encouraged to contact the research team using contact details provided.
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For all families who have expressed an interest, a member of the research team will telephone
participants to further assess study eligibility based on the following criteria which will be assessed via
an eligibility interview schedule:

Inclusion criteria

1. Parent/carers of children 4-15 years with a clinical diagnosis of autism or meeting cut-off for autism
spectrum disorder on the Social Communication Questionnaire
2. Parent/carers of children who speak few words or odd words only on the Wessex Questionnaire (this is
for initial screening purposes. The presence of intellectual disability will be assessed during the baseline
assessment stage of the intervention)
3. Parent reports that child experiences anxiety on ‘more days than not’ or reports that anxiety
signi�cantly impacts the child’s quality of life on a weekly basis
4. Parents report that their child engages in avoidance or escape behaviour, in response to situations that
appear to be related to anxiety (to be further assessed on entry into the study).
5. Parent agrees to child’s GP and psychology/behavioural/psychiatry team (if applicable) being advised
of involvement in the study.
6. Child currently living with consenting parent/carer full-time
Exclusion criteria

1. Child has started any medication within 6 weeks of baseline measurement for any psychiatric
diagnosis or for behavioural management reasons or there are planned medication changes for the
duration of the intervention period
2. Child is in receipt of current focused regular input (fortnightly or more) from a clinical psychologist or
related team speci�cally for anxiety, or that such input is planned to start during the time that the child is
enrolled in the intervention
3. Current social services involvement with family for the purposes of child protection (active
safeguarding concerns)
4. Parent/carers who do not have su�cient literacy to understand study questionnaires or engage in
research related activities
5. Reliable improvements in anxiety during baseline period (i.e., a negative trend during the baseline
period that concurs with reliable change on a questionnaire measure of anxiety).
A consensus meeting between the research team will be held to decide on the �nal decision of eligibility
based on the criteria described above and information provided in the eligibility interview. Those who are
deemed eligible will be invited to then provide consent.

Intervention
LADDERS

The LADDERS intervention is a 16-week parent-led programme which aims to reduce anxiety and anxiety
avoidance behaviours in autistic children with a severe to profound intellectual disability who speak few
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or no words. It has been developed using literature on interventions for anxiety and anxiety avoidance in
typical development and theories of escape-avoidance behaviours in intellectual disability. It has been
further re�ned and developed based on feedback from families and clinicians. Importantly, the
intervention is sensitive to the needs of the autistic population, focusing on anxiety that is excessive and
does not pose any objective threat to the individual's health or well-being.

The intervention package comprises four key stages: 1) a psychoeducation component with the parent
(weeks 1-5); 2) a formulation stage (week 6-9); 3) the implementation of strategies (weeks 10-16) and 4)
feedback and review of the intervention (weeks 16). The psychoeducation component (stage 1) focuses
on educating parents about anxiety including identifying anxiety, maintenance of anxiety and in�uence of
the parent’s behaviour on child’s anxiety. These sessions will encourage parents to apply the principles
learned to their own situation. Stage 2 will focus on the formulation and development of strategies that
parents will be using with their child in the following weeks. This will include the development of a graded
exposure hierarchy ladder as well as having a discussion with the parents about any possible anticipated
barriers to completing the exposure-based tasks. In stage 3, parents will work through the graded
exposure ladder with their child with check-ins and support from the psychologist. In stage 4, the
psychologist will review the intervention with the parent and discuss the next steps, signposting to further
information and support. The intervention is delivered via 60-minute, weekly sessions in a community
setting. Further information about the LADDERS intervention will be published in a separate manuscript.

Procedure
The full outline of the procedure participants will follow is outlined in �gure 1. After the initial contact and
pre-screening of eligible participants as described above, research staff will obtain informed consent (and
assent, wherever possible) and conduct baseline assessments to con�rm eligibility. During baseline
assessment, anxiety related behaviours will be monitored daily for either 6, 10 or 14 days via questions
from validated measures of anxiety and behaviour (described below). In this nonconcurrent multiple
baseline design, the �rst participant will be randomised to one of the three baseline lengths, and when the
next participant becomes available, they will be randomised to one of the remaining lengths (e.g. Watson
& Workman, 1981). An online research randomiser will be used to randomise participants (Urbaniak,
Plous & Lestik, 2007). The randomisation process will begin again once all baseline lengths have been
used. If the research team are unable to make contact with parents for a period of longer than 5 days
during the baseline period, or parents do not submit their daily scores for a period of 5 days or more, they
will be advised they are unable to proceed into the intervention.

Parents will also be asked to complete the Anxiety Depression and Mood Scale (ADAMS; Esbensen et al.,
2003) at the start and end of their baseline period. The generalised anxiety and social avoidance
subscales of this measure will be used to detect reliable change in anxiety levels over the baseline period
and guidance from Evans, Margison and Barkham (1998) will be used to deem if change is signi�cant or
not.
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To proceed into the intervention, the baseline data collected from parents will need to indicate a clear
trend during the baseline period (e.g., stable, variable �at, worsening, or improving). If a trend cannot be
established in the initial baseline period, the baseline period will be extended to up to 21 days until the
pattern is clear. The direction and extent of the trend will determine whether or not the participants can
proceed to the intervention (further information about how this will be assessed, and the criteria can be
requested from the corresponding author).

For those who proceed to the intervention from the baseline, pre-intervention measures will be completed
(see Table 1) and a conversation will be had with the family about which mode of delivery of the
intervention would be most appropriate. In response to the COVID-19 pandemic, the intervention sessions
will be delivered in two ways; 1) complete online delivery via video-conferencing software or 2) a hybrid
delivery where intervention sessions are conducted online via video-conferencing software but some
components such as child observations and direct assessments will be conducted at the participant’s
home. Once the mode is selected, participants will take part in the 16-week intervention programme. Post-
intervention questionnaires and feasibility and acceptability interviews will be conducted in week 16 and
at a 2-month follow-up (week 24). An additional observation of child anxiety in Week 24 will be conducted
as a further measurement of anxiety following intervention.

For all measures in the study, parents will have the option to complete them either online using a secure
survey programme (Qualtrics) or via a hard-copy questionnaire pack.

Outcomes
Table 1 displays measures that are being used in the study and when they will be completed.

Primary research outcome
The primary outcome measure is parent report of daily child anxiety completed daily via an anxiety daily
diary. This anxiety daily diary has been developed based on questions from the Subjective Units of
Distress (Wolpe & Lazarus, 1966) and the Escape Behaviour Questionnaire (EBQ; based on Hyman, Oliver
& Hall, 2000). Parents will complete up to seven questions (depending on yes/no answers), with the �rst
two asking them to rate their child’s anxiety from 0-100 for that day using an adapted, operationalised,
scale from Back et al. (2014). The remaining questions concern the presence of any related behaviours
(e.g. engagement in behaviours that challenge and/or avoidance behaviours) and ask follow-up Likert-
scale questions regarding frequency and context. From week 8, parents will be asked to complete �ve
additional questions as part of the diary. These are related to the work they will be doing using the ladder
detailing the hierarchy exposure-based tasks and focus on stage of the ladder, severity of anxiety at that
stage, duration of task, strategies used and parental con�dence.

Secondary research outcomes

Observed child anxiety
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Five-minute observations of the child in a situation or context that the parent has reported can elicit mild
anxiety in the child, and which is related to the identi�ed target situation or context will be conducted
during weeks 2, 9, 14 and 24. With parental consent, observations will be video recorded to allow for later
analysis and coding of the observations. These observations will be used to validate parental report. For
each participant, an individualised checklist of anxiety markers will be created using pre-existing
measures of anxiety (e.g. Briggs-Gowan et al., 2011; Richards et al., 2009). The checklist will be used by a
coder to assess the presence of each behaviour for that child during the recorded observation. All coding
of the observations will be done after all data collection. The coder will be independent of the research
project and blind to the week when the observation was conducted, to reduce potential bias.

Parent-reported child emotional and behavioural
characteristics
During weeks 1, 16 and 24 parents will be asked to complete a number of measures relating to a variety
of emotional and behavioural characteristics of their child. Changes in these characteristics are
associated with anxiety so monitoring the nature of any changes and the direction of these changes will
provide additional information for interpreting each participant’s response to the intervention. Their child’s
mental health symptomology will be measured using the Mood Interest and Pleasure Questionnaire
(MIPQ; Ross & Oliver, 2003), the ADAMS (Esbensen et al., 2003) and the Clinical Anxiety Screen for
Intellectual Disability (ClASP-ID; Waite et al., in development). Child sensory processing will be measured
by the Sensory Experience Questionnaire (SEQ; Baranek et al., 2006). The scores on this questionnaire will
also be used to assess whether avoidance is due to anxiety or direct exposure to a sensory aversive
stimulus (due to the stimuli being painful/physically uncomfortable to an autistic child). Child repetitive
behaviour will be measured by the Repetitive Behavior Questionnaire – 2 (RBQ-2; Leekam et al., 2007).
Child behaviours that challenge will be measured by the Challenging Behaviour Questionnaire (CBQ;
Oliver et al., 2007). Child sleep behaviour will be measured by the Children’s Sleep Habits Questionnaire
(CSHQ; Owens et al., 2000). All these measures are appropriate and developed for individuals with severe-
profound intellectual disability.



Page 10/20

Table 1
Measures completed during the feasibility study including stage of completion.

  Intervention Phase  

Measure Screening Baseline Pre During Post
(week
16)

Follow
up
(week
24)

Completed by

Sample Characterisation

Background
Questionnaire

  X         Parent/carer

BOSA   X         Parent/carer and
child

VABS-3   X         Parent/carer

Wessex
Questionnaire

X           Parent/carer

Eligibility and
Screening Form

X            

SCQ   X         Parent/carer

Primary Outcomes

Daily Diary   X   X     Parent/carer

Secondary outcomes  

CALIS-PV     X X X X Parent/carer

ADAMS   X X   X X Parent/carer

ClASP-ID     X   X X Parent/carer

HADS     X   X X Parent/carer

CBS     X   X X  

MIPQ     X   X X Parent/carer

RBQ     X   X X Parent/carer

CBI (adapted)   X         Parent/carer

CBQ     X   X X Parent/carer

SEQ     X   X X Parent/carer

CSHQ     X   X X Parent/carer

a Observations completed in weeks 2, 9, 14 and 24.
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  Intervention Phase  

Child
Observationa

      X   X Researcher/blinded
researcher

Daily Diary       X     Teacher

Intervention-related measures

Intervention
�delity

      X     Researcher

Intervention
feasibility

        X X Blinded researcher

Intervention
acceptability

        X X Blinded researcher

a Observations completed in weeks 2, 9, 14 and 24.

Abbreviations: BOSA, Brief Observation of Symptoms of Autism; VABS-3, Vineland Adaptive Behaviour
Scales, 3rd Edition; SCQ, Social Communication Questionnaire; CALIS-PV, Child Anxiety Life Interference
Scale – Preschool Version; ADAMS, Anxiety Depression and Mood Scale; ClASP-ID, Clinical Anxiety Screen
for Intellectual Disability; HADS, Hospital Anxiety and Depression Scale; CBS, Controllability Beliefs
Scale; MIPQ, Mood Interest and Pleasure Questionnaire; RBQ, Repetitive Behaviour Questionnaire CBI,
Challenging Behaviour Interview CBQ, Challenging Behaviour Questionnaire SEQ, Sensory Experience
Questionnaire CSHQ, Children’s Sleep Habits Questionnaire.

Parent-reported parent wellbeing and family functioning

During weeks 1, 16 and 24 parents will be asked to complete measures that ask about their own
wellbeing (Hospital Anxiety and Depression Scale (HADS); Zigmond & Snaith, 1983) and their perceptions
of escape-maintained behaviours that challenge (Controllability Beliefs Scale (CBS); Dagnan et al., 2004).
Parents will also be asked to report on the impact of anxiety on family functioning. This will be measured
by the Child Anxiety Life Interference Scale (CALIS-PV; Gilbertson et al., 2017) and will be completed
weekly during the intervention period (weeks 1-16).

Teacher-reported child anxiety

Teachers of children who are participating in the intervention will be asked to complete a daily diary for
the duration of the intervention period (weeks 1-16). The questions will ask teachers to provide an
estimate of how much anxiety the child they teach has experienced on that day on a scale from 1-100.
This is the same scale that is used in the parent daily diaries. These diaries will be used to assess
generalisability across settings and potentially validate parental report (i.e. parents and teachers are in
agreement about reduction of anxiety).

Parent reports on feasibility and acceptability 
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Brief semi-structured telephone interviews will be conducted with parents following completion of post-
intervention outcome measurement (week 16) and long-term outcome measurement (week 24).  The
interviews will be conducted by a member of the wider research team who is independent from the
intervention project (will not be involved in the intervention design, delivery or collection of outcome
measurement). The interview schedule explores parental feelings about the acceptability of the
intervention, their views on the content and length of study assessments, and their continued use of the
strategies that they learnt as part of the intervention. 

Sample characterisation measures

Demographic information about the family is obtained at baseline. The child’s level of adaptive ability (a
proxy of intellectual disability) will be measured using the Vineland Adaptive Behaviour Scales – Third
Edition (VABS-3; Sparrow et al., 2016). An adapted version of the Challenging Behaviour Interview (CBI;
Oliver et al., 2013) will be conducted to characterise escape-avoidance behaviours in the sample, and to
identify any that may be driven by anxiety. The CBI identi�es the presence of behaviours that challenge
and the duration, frequency and severity of these behaviours. It is validated for individuals with severe to
profound ID (Oliver et al., 2003). The original version has been adapted for the pilot study and includes an
additional question which asks if the behaviour that challenges is in response to anxiety. Three questions
from the Questions about Behavioural Function questionnaire (Paclawskyjet al., 2000) are also included
in the adapted CBI to ascertain if the function of the identi�ed behaviours that challenge served an
escape/avoidance function. Autism characteristics will be assessed through the Social Communication
Questionnaire (SCQ; Rutter et al., 2003) and the Brief Observation of Symptoms of Autism (BOSA; Lord et
al., 2020).

Although the Autism Diagnostic Observation Schedule-2 (ADOS-2; Lord et al., 2012) is the gold standard
observation for assessing autism, due to the uncertainty of the COVID-19 pandemic, the current study will
use the BOSA instead of the ADOS-2. This is to ensure consistency across participants and as a
contingency to any changes in pandemic-related restrictions (note: the ADOS-2 cannot be administered
using facemasks or coverings). The BOSA was developed by Dr Catherine Lord (co-author of the ADOS-2)
and her team. It is adapted from the ADOS-2 and another autism assessment the Brief Observation of
Social Communication Change (BOSCC;  Grzadzinski et al., 2016). It is delivered by parents who are
instructed by researchers or clinicians who can maintain a social distance. 

Intervention adherence

Intervention component checklists will be created for each treatment session at the end of Stage 1 of this
study. An independent observer will complete the intervention checklist for a randomly selected 20% of
intervention sessions to ensure that treatment is being delivered as per protocol. 

The researcher delivering the intervention sessions (JH) will receive frequent clinical supervision from the
study’s PI (JW, clinical psychologist) to ensure adherence to the protocol and manual. If additional
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researchers deliver the intervention, they will also be provided with supervision to reduce variability in
therapist effects. 

Planned analyses

Following a bottom-up analysis of single-case experimental designs (SCED; (Parker & Vannest, 2012) the
results will be graphically represented. The scores obtained on assessments in the baseline and
treatment phases will be compared using Tau-U for each participant (Parker, Vannest, Davis, & Sauber,
2011). Tau-U is a nonoverlap effect size that is suitable for non-parametric data. Tau-U scores range from
-1 to 1 and can be interpreted as the proportion of data that improved between two phases in a study
(Parker et al., 2011). To obtain an overall estimate of the effect size of the intervention, the design-
comparable effect size for multiple-baseline designs developed by Pustejovsky, Hedges, and Shadish
(2014) will be computed. This standardised mean difference effect size for SCED shares the same metric
as the Cohen's d typically used in group designs. This d-statistic requires at least three cases for
computation, and corrects for small sample bias using Hedges’ g. Analyses will be completed using
SPSS and R. 

Harm, adverse events and clinical concerns

No serious adverse events are anticipated as a result of this intervention. Whilst temporary changes in
child behaviour could be apparent, these should not be different to behaviours that most parents will
have experience of managing on a daily basis. In between intervention sessions, if parents are planning
to conduct graded exposure exercises, they will be encouraged to stay in touch with the research team via
text or phone, particularly if they are experiencing di�culties or want advice. Parents will be encouraged
to use the list of warning signs and list of calming strategies created as part of the intervention to help
ensure that they are always working in their relative comfort zone. Parents will be advised to not address
situations that will cause their child a high level of distress.  

Parents will be asked at each session if there are any particular concerns or signi�cant adverse changes
in their child’s behaviour since the beginning of the graded exposure tasks. If concerns or signi�cant
changes are reported by the parent, a case report form will be recorded in the site �le and the study PI
(JW, clinical psychologist) noti�ed, with appropriate action taken. All staff delivering the programme are
employed by the sponsor and will follow the Standardised Operating Procedures outlined by the sponsor
(Aston University). These procedures are compliant with Good Clinical Practice (GCP) and Health
Research Authority (HRA) guidelines for safety reporting. Child behaviour and parental well-being
outcome measures will serve as measures of adverse events. 

Data management, con�dentiality and access

All participants will be given a unique ID number for the study. All digital data resulting from the study
(e.g. video- and audio-recordings of intervention sessions, online questionnaire data) will be stored on a
secure online drive hosted by the sponsor (Aston University). Only members of the research team will
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have access to the online drive. Any paper records will be �led pseudo-anonymously by the participant’s
study ID number and stored in secure locked cabinets in the study PI’s o�ce at Aston University. The data
from paper records will be entered on statistical analysis software that will also be stored on the secure
online drive. Consent forms will be stored separately from all study data. Personal details (eg, name,
address and telephone numbers) will be stored on the online secure drive in a separate password-
protected �le and linked by the unique participant ID number. 

Video and audio recordings arising from this study will be downloaded from cameras and Dictaphones
and stored on a secure, encrypted Aston University laptop at the end of the intervention session. If data is
requiring transporting (i.e. from a home visit), the laptop will be returned to the University within 48 hours
(unless it is a weekend).  Virtual intervention sessions will be conducted using sponsor approved, secure
video-conferencing software (Microsoft Teams) and using an encrypted Aston University laptop. All
recorded sessions will immediately be uploaded to the secure, online drive and �led by the participant’s
unique study ID number. 

Staff who are delivering this intervention, including the PI, therapist and research staff involved in
screening, eligibility, baseline and the intervention, will have access to the project folders and data
collected during this study. Clinical information will not be shared without written consent from the
participant, unless there is signi�cant concern as to the safety and welfare of a participant or their child
(e.g. a safeguarding concern), expect as necessary for auditing by the Sponsor (Aston University), its
designee or regulatory authorities.

Dissemination plan

Findings from the study will be written up for publication in peer-reviewed journals and translated into lay
summaries to be distributed via the FIND website (www.�ndresources.co.uk) and Autistica. Additionally,
�ndings will be presented at national and international conferences.

Discussion
There is an absence of evidence-based, manualised interventions to reduce anxiety and avoidance in
autistic children with a severe to profound intellectual disability who speak few or no words. To address
this gap, the LADDERS intervention programme aims to provide an evidence-based approach by
providing parents with a foundation of knowledge behind anxiety maintenance and the role of parental
anxiety, as well as utilising graded exposure strategies to reduce anxiety and avoidance related
behaviours in their autistic child. LADDERS has the potential to improve psychological outcomes for
autistic children with severe to profound intellectual disabilities and their families by providing parents
with long-term strategies and skills that can be applied in future scenarios and a range of contexts. The
present study will provide data on the effectiveness, acceptability and feasibility of the LADDERS
intervention package to inform the design and sample size for a full-scale trial.

http://www.findresources.co.uk/
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Trial Status
The �rst participant consented to the LADDERS trial on 11th November 2021. Recruitment is planned
until 31st March 2022.
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Figure 1

Participant identi�cation, recruitment and procedure


