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Abstract

Impact of Social Stories on social and emotional health of
autism spectrum primary school children: the ASSSIST2 RCT
with economic evaluation
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"Corresponding author catherine.hewitt@york.ac.uk

Background: Differences in the way autistic children experience the world can contribute to anxiety
and stress. Carol Gray's Social Stories™ are a highly personalised intervention to support children by
providing social information about specific situations in an individual story.

Objectives: This randomised controlled trial aimed to establish whether Social Stories are clinically
effective and cost-effective in improving social responsiveness and social and emotional health in
children on the autism spectrum in schools.

Design: A multisite pragmatic cluster randomised controlled trial comparing Social Stories with care
as usual.

Setting: Eighty-seven schools (clusters) across Yorkshire and the Humber.

Participants: Two hundred and forty-nine children were randomised via a bespoke system hosted
at York Trials Unit (129 Social Stories and 120 care as usual). Recruitment was completed in May
2021. Participants were children aged 4-11 years with a diagnosis of autism, alongside teachers,
interventionists and caregivers. Recruitment was via schools, NHS trusts, support groups and

local publicity.

Intervention: The intervention included training for educational professionals and caregivers covering
psychoeducation and implementation of Social Stories. Stories were written around contextualised goals
around the child’s need for social information. Interventionists read the Social Story™ with the child at
least six times over 4 weeks during school.

Main outcome measure: The primary outcome was the Social Responsiveness Scale-2 completed
by teachers at 6 months (the primary end point), which measures social awareness, cognition,
communication and behaviour. Data were collected from caregivers and educational professionals at
6 weeks and 6 months through questionnaires. Blinding of participants was not possible.
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ABSTRACT

Results: At 6 months, the estimated difference in expected teacher-reported Social Responsiveness
Scale-2 T-score (the primary end point) was -1.61 (95% confidence interval -4.18 to 0.96, p = 0.220),
slightly favouring the intervention group. The estimated differences for the parent-reported secondary
outcomes at 6 months were small and generally favoured the control group except the measure of
children’s quality-adjusted life-year (+ 0.001, 95% confidence interval -0.032 to 0.035) and parental
stress (-1.49, 95% confidence interval -5.43 to 2.46, p = 0.460), which favoured the intervention group.
Children in the intervention group met their individual goals more frequently than children who received
usual care alone (0.97 confidence interval 0.21 to 1.73, p = 0.012). The intervention is likely to save
small costs (-£191 per child, 95% confidence interval -767.7 to 337.7) and maintain a similar quality

of life compared to usual care. The probability of Social Stories being a preferred option is 75% if the
society is willing to pay £20,000 per quality-adjusted life-year gained. Limitations include considerable
disruptions during the coronavirus disease 2019 pandemic.

Conclusion: Social Stories are used in schools and represent a low-cost intervention. There is no
clinically evident impact on social responsiveness, anxiety and/or depression, parental stress or general
health. Benefits were observed for specific behavioural goals as assessed by the teacher, and Social
Stories may serve as a useful tool for facilitating dialogue between children and school staff to address
specific behavioural challenges. Usage should be at the school’s discretion.

Future work: Given the uncertainty of the results in light of coronavirus disease 2019, further work to
establish the impact of Social Stories is merited.

Trial registration: This trial is registered as ISRCTN11634810.

Funding: This award was funded by the National Institute for Health and Care Research (NIHR)
Health Technology Assessment programme (NIHR award ref: 16/111/91) and is published in full in
Health Technology Assessment; Vol. 28, No. 39. See the NIHR Funding and Awards website for further
award information.
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Plain language summary

Autism affects the way children experience the world, and some children find social situations
stressful. We wanted to know whether Social Stories™, developed by Carol Gray, helped children
with their social skills and behaviour in school and whether they offered value for money.

A randomised controlled trial design was used, which gave schools an equal chance of being asked to
deliver Social Stories or to continue providing care as usual.

Two hundred and forty-nine children from 87 schools took part and we trained school staff and parents
to write and deliver Social Stories. We agreed with teachers and parents, what each child needed help
with and wrote stories with this in mind. Trained staff read the Social Story with the child at least six
times over 4 weeks. Follow-up information was collected from parents and school staff at the start of
the study, after 6 weeks and 6 months.

After 6 months, teachers completed a questionnaire called the Social Responsiveness Scale-2 which
measures the child’s social skills.

Using these measures, the results suggest that Social Stories do not lead to any significant changes in
social skills, mental health, parent stress, general health or quality of life but children in schools allocated
to Social Stories met their goal more frequently and incurred less costs than children who did not.
Parents and educational professionals found the Social Stories intervention and training beneficial.

Based on our findings, Social Stories do not appear to improve general social skills in primary-aged
autistic children. Benefits were observed for specific goals, and school-based costs were reduced.
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Scientific summary

ections of this summary have been adapted from the trial protocol by Wright et al. (Wright B,

Teige C, Watson J, Hodkinson R, Marshall D, Varley D, et al. Autism Spectrum Social Stories In
Schools Trial 2 (ASSSIST2): study protocol for a randomised controlled trial analysing clinical and cost
effectiveness of Social Stories™ in primary schools. BMC Psychol 2020;8:60. https://doi.org/10.1186/
s40359-020-00427-z). This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http:/creativecommons.org/licenses/by/4.0), which permits unrestricted
use, distribution and reproduction in any medium provided the original work is properly credited. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article unless otherwise stated.

Background

Children on the autism spectrum experience a higher prevalence of mental health problems than
typically developing children, including anxiety and low mood. Many children on the autism spectrum
struggle to manage social anxiety and feelings of frustration, which can lead to behaviours that
challenge them. The International Society for Autism Research (INSAR) has highlighted that more
research evaluating early interventions for children on the autism spectrum is needed to ensure
practitioners and policy-makers have robust data on intervention effectiveness and implementation to
secure optimal outcomes for children. One intervention that attempts to alleviate social difficulties while
not being intrusive, time-consuming or requiring extensive involvement from experts is Carol Gray’s
Social Stories™. Social Stories are a highly personalised intervention aiming to share accurate,
meaningful information about a particular goal or topic that the child needs help with in a positive and
reassuring way. Social Stories can be written and delivered by both parents and professionals in a range
of settings and represent a less time-consuming and intrusive intervention than alternatives.

Previous studies examining the use of Social Stories have yielded mostly positive results but have largely
been single-case studies with a lack of evidence from randomised controlled trials (RCTs). Despite the
lack of rigorous evidence, numerous schools and families are already accessing Social Stories training
and delivering the intervention with children and therefore a fully powered trial is timely. Schools have
limited resources and limited access to specialist practitioner interventions, and therefore it is important
that interventions such as Social Stories undergo robust evaluation. If they are found to be clinically
effective and cost-effective, they can be delivered within schools on a day-to-day basis.

Objectives

The aim was to assess whether Social Stories alongside care as usual is clinically effective and cost-
effective in improving child social impairment, reducing anxiety and improving social and emotional
health in children on the autism spectrum in primary and special educational needs (SEN) schools when
compared with care as usual alone.

Primary objective

The primary objective of the study was to establish whether Social Stories can improve social
responsiveness in children on the autism spectrum in primary schools across Yorkshire and the Humber,
when compared to children who have received care as usual only. Social responsiveness can be broadly
defined as social awareness, social cognition, social communication, social motivation and mannerisms.
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SCIENTIFIC SUMMARY

Secondary objectives
The secondary objectives of this trial were:

1. toinvestigate whether Social Stories can reduce behaviours that challenge children on the autism
spectrum in primary schools

2. toinvestigate whether Social Stories can improve social and emotional health in children on the
autism spectrum in primary schools

3. to assess the cost effectiveness of Social Stories

to examine the effects of Social Stories delivered in the classroom on general measures of

health-related quality of life

to examine whether Social Stories improve classroom attendance

to assess sustainability of Social Stories in an educational setting across a 6-month period

to examine any changes in parental stress

to examine any associations between treatment preference and outcomes

to examine how elements of session delivery (e.g. session frequency, length and any associated

problems/adverse events) are associated with outcomes.

»

0 0 N oL

Methods

This trial was a multisite pragmatic cluster RCT comparing Social Stories and care as usual with a control
group receiving care as usual alone. Care as usual is defined as the existing support routinely provided
for a child with autism spectrum condition (ASC) from educational and health services such as specialist
autism teacher teams, mental health teams or other associated professionals. The trial included an
internal pilot, economic evaluation and a nested process evaluation.

Setting

The Social Stories intervention was primarily delivered within educational settings by educational
professionals. Educational settings included both mainstream primary schools and SEN schools. Parents/
caregivers were invited to receive Social Stories training and had the option of also delivering the
intervention within the home.

Participants
Inclusion criteria

e The child was aged 4-11 years at the time of recruitment.

e The child attended a participating primary or SEN school within Yorkshire and the Humber.

e The child has a clinical diagnosis of ASC and daily challenging behaviour.

e Parents/guardians of the child were able to self-complete the English language outcome measures
(with assistance if necessary).

Exclusion criteria
e The school had used Social Stories for any pupil in the current or preceding school term.
e The child or interventionist teacher had taken part in the previous Social Stories feasibility study

(ASSSIST-1). Schools that have taken part were not excluded.

Where families were recruited but the child’s school was unwilling or unable to participate, families were
notified by a telephone call and/or an e-mail.

Where children were confirmed eligible and consent had been taken from all relevant parties, baseline
questionnaires were distributed to parents/carers and educational professionals. A school was
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considered ‘ready to randomise’ once all consent forms and baseline questionnaires had been received
by the trial team.

Interventions

Children in the intervention arm of the trial received the Social Stories intervention in addition to their
care as usual. The Social Stories intervention was delivered by a trained educational professional (the
interventionist) who was employed within each school allocated to the intervention arm. The
interventionist varied between the schools [e.g. a teacher, teaching assistant (TA) or Special Educational
Needs Coordinator (SENCO)] but was most typically a TA. A core aspect of the intervention was to first
agree a goal around which the story would be set. The goal was typically a behavioural challenge the
child was struggling with, for example, sharing with their teacher how they were feeling. This goal was
agreed during a collaborative ‘goal-setting meeting’ attended by the child’s teacher, a parent/caregiver, a
member of the research team and sometimes the child’s TA. Occasionally, the children themselves were
able to feed into the goal-setting process if deemed appropriate. The intervention is designed to provide
social information to the child, and so the goal sought to reflect this. In this way, many goals sought to
reduce the child’s anxiety or frustration by equipping them with information or providing reassurance
around appropriate behaviours within a given circumstance. We assessed goal attainment in terms of
how frequently a child was able to implement the desired behaviours, for example, if a goal for a
particular child was to use calming strategies when they were upset, we asked teachers to rate how
often a child was able to do this.

Interventionists were trained by members of the research team, who had received training via a cascade
model overseen by child psychiatrist, Professor Barry Wright. The training of interventionists included
some psychoeducation around the differences in children on the autism spectrum to facilitate
understanding around what factors may be driving the observed behaviours associated with the
behavioural goal. Training also provided key information on the design and implementation of Social
Stories, with materials based on those developed in the preceding feasibility study with the support of
Carol Gray and a Social Stories manual produced by Professor Barry Wright and a Clinical Psychologist
with expertise in autism. During the training session, interventionists constructed a Social Story.
Parents/guardians were also invited to attend these sessions. Following training, all Social Stories were
assessed against a fidelity checklist by a member of the research team to ensure they conformed to the
10 established criteria central to Carol Gray's Social Stories. They were then delivered to children in the
intervention arm by the interventionist at least six times over a 4-week period.

Sample size

The primary outcome was that the teacher completed the Social Responsiveness Scale, Second Edition
(SRS-2) T-score at 6 months. Within the pilot data, outcomes were measured at 6 and 16 weeks. The
correlation between baseline and 6 weeks [r = 0.67, 95% confidence interval (Cl) 0.44 to 0.80] was
lower than that at 16 weeks (r = 0.83, 95% Cl 0.68 to 0.91) for the pilot data. To be conservative, the
lower 95% confidence limit was chosen for the lowest correlation between baseline and follow-up that
we observed within our pilot data (r = 0.44). Assuming a difference of 3 points, standard deviation

(SD) = 7, 5% alpha, 90% power, average cluster size 1.35, intracluster correlation coefficient (ICC) = 0.34,
correlation = 0.44 and 25% attrition, a total sample size of 278 was required. Support was gained from
the trial steering committee and funder to stop recruitment with 249 children, which we modelled
would still retain at least 80% power under a variety of different scenarios.

Randomisation

Randomisation was completed by unblinded members of the trial team via a bespoke trial management
system. Stratified blocked randomisation was used to allocate school clusters, with randomly varying
block sizes (4, 6 and 8), stratification by school type (SEN school or mainstream school) and the number
of participating children within a school (< 5 or > 5 participating children). There were no stipulations
regarding the minimum number of participants per school cluster (i.e. any school with > 1 eligible/
consented child with available baseline data was eligible for randomisation).
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Main outcome measure

The primary outcome of the trial was the SRS-2 at 6 months post randomisation, as reported by the
child’s teacher. This was also collected at 6 weeks post randomisation. The SRS-2 identifies the presence
and severity of social difficulty within the autism spectrum condition and consists of 65 questions. For
each question, the person completing the form picks a score from 1 to 4 (1 = not true, 2 = sometimes
true, 3 = often true, 4 = almost always true) that best describes the child’s behaviour. A T-score is
calculated based on the sex of the child and the person completing the form (teacher).

Economic evaluation

The primary analysis for the economic evaluation was a within-trial cost-utility analysis conducted from
a societal perspective. Combining costs and quality-adjusted life-years (QALYs), an incremental cost-
effectiveness ratio (ICER) of cost per QALY was calculated and evaluated against the willingness-to-pay
threshold of £20,000-30,000 per QALY gained to assess the cost effectiveness of Social Stories
compared to usual care. Regression models on an intention-to-treat basis were used to compare mean
costs and QALYs. To take uncertainty into consideration, a non-parametric bootstrap resampling method
was used to produce Cls around the cost and QALY differences and ICER. The following sensitivity
analyses were conducted to test assumptions made in the primary analysis: a complete case analysis; a
sensitivity analysis from the UK NHS and personal social services (PSS) perspective; and a sensitivity
analysis from the joint perspectives of the NHS/PSS and education perspectives to representative a
global public sector perspective.

Process evaluation

The process evaluation was cross-sectional and longitudinal, encompassing all aspects of the Social
Stories intervention. The aim of the process evaluation was to assess the fidelity of the programme,
consider the views of various stakeholders and identify barriers and facilitators to successful
implementation. We aimed to achieve this through a combination of data collection techniques,
including interviews, focus groups, questionnaires, surveys and diaries (session logs).

Statistical analyses

For the primary outcome, differences in expected SRS-2 scores were estimated using a linear mixed-
effect covariance pattern model with both post-randomisation time points (6 weeks and 6 months)
included as outcomes and fixed effects for treatment group, time point and their interaction. Further
fixed effects were included for the following cluster and participant-level baseline covariates: school
SEN status (binary, SEN/non-SEN), number of consented children attending school (binary, < 5/> 5),
baseline score (linear term), age at randomisation (linear term) and sex (binary, female/male).
Dependence between participants within a cluster was modelled using school cluster-level random
intercepts, and dependence between repeated measurements within participants was modelled using an
unstructured correlation matrix for the residual errors. Similar models were used to analyse the
secondary outcomes.

Results

The primary analysis included all 249 randomised children. After 6 months, a reduction of 1.61 points was
found on the SRS-2 in children on the autism spectrum in the intervention group (95% Cl -4.18 to 0.96;
p = 0.220). No statistically significant differences were found in overall symptoms of anxiety and/or
depression, parental stress or general health. Children in the intervention group met their individual
goals more frequently than children who received usual care alone, and this difference was statistically
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significant (0.97, Cl1 0.21 to 1.73; p = 0.012). The primary analysis was conducted under the principles of
intention to treat. Coronavirus disease 2019 (COVID-19) impacted upon delivery in schools and school
routines, and only 62.8% of the sample is known to have received the intervention as per protocol.
Sensitivity analyses suggested that there may be a dose effect with improved clinical effects in those
receiving the intervention as per protocol compared to those with fewer sessions. The economic
evaluation showed that, compared to usual care, Social Stories slightly decreased the service use costs
over the 6-month period by £191 (95% Cl -337.7 to 767.7) per child and maintained similar QALYs. If
society is willing to pay £20,000 for extra QALY gained, then the probability of Social Stories being a
dominant and preferred option is 75%. The results of both primary and sensitivity analyses, which
considered costs derived from various perspectives, are consistent but limited to the given data within
the short study time frame, number of missing data and disruption of COVID-19. The qualitative results
suggest parents and educational professionals found the Social Stories training and intervention
beneficial. Limitations include considerable disruptions during the COVID-19 pandemic.

Conclusion

We found no impact of Social Stories on autistic children’s overall social responsiveness skills. There was
some evidence that Social Stories are well supported by parents and teachers, and it may be effective at
addressing a wider set of individual goals and could reduce costs. Based on the evidence generated
through this trial, we cannot recommend Social Stories for the purposes of improving social skills,
anxiety and/or depression, parental stress, general health and quality of life in autistic children. The
COVID-19 pandemic had a large impact on schools during this trial, and sensitivity analyses suggested
that poor compliance may have reduced the effectiveness of the intervention and that effects were
better in those receiving Social Stories as per protocol. We did not find any negative effects, and Social
Stories are already frequently used in schools to support autistic children and represent a low-cost and
potentially cost-saving intervention. Despite limited evident impact on global social skills, based on the
data elicited through the process evaluation, it appears that Social Stories may serve as a useful tool for
facilitating dialogue between children and school staff to better understand the needs of autistic
children, and usage should be at the school’s discretion.

Trial registration

This trial was registered as ISRCTN11634810.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology
Assessment programme (NIHR award ref: 16/111/91) and is published in full in Health Technology
Assessment; Vol. 28, No. 39. See the NIHR Funding and Awards website for further award information.
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Chapter 1 Introduction

aterials throughout this chapter have been adapted from the trial protocol by Wright et al.?

This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution and
reproduction in any medium provided the original work is properly credited. The Creative Commons
Public Domain Dedication waiver (http:/creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article unless otherwise stated.

Background

Autism spectrum condition

Around 1 in 57 (1.76%) children in England are on the autism spectrum.? Autism spectrum condition
(ASC) is a lifelong neurodevelopmental condition characterised by differences in social communication
and interaction and restricted, repetitive patterns of behaviour and interests.® Autism is also associated
with strengths, such as some individuals having excellent attention and memory for detail and a strong
drive to detect patterns.* Throughout this report, we will refer to ‘autistic children’ or ‘children on the
autism spectrum’ to reflect the general preference for identity-first language rather than person-first
language in the autistic community® and amongst our public involvement representatives.

Children on the autism spectrum experience a higher prevalence of mental health problems than
typically developing children, including anxiety and low mood.® Many children on the autism spectrum
experience anxiety in social settings and feelings of frustration.” The International Society for Autism
Research (INSAR) has recently highlighted that more research evaluating early interventions for
autistic children is needed to ensure practitioners and policy-makers have robust data on intervention
effectiveness and implementation to secure optimal outcomes for children on the autism spectrum.®

Supporting children on the autism spectrum in primary school

Children on the autism spectrum often struggle socially and academically in educational settings, which
may be due to differences in their experiences of social situations, differences in social communication
and experiences of anxiety.” The educational environment can present many challenges for a child on
the autism spectrum,® such as busy classroom environments, frequent changes in school routines and
difficulties navigating peer relationships. Given these challenges, the school environment can be difficult
for autistic children to follow and engage with.? Autistic children can also have difficulty understanding
the point of view, thoughts or feelings of someone else and have difficulties with the social use of
language which can make forming and maintaining peer relationships challenging.!! Children on the
autism spectrum may struggle to manage their compulsions, sensory sensitivities and preoccupations
within the school routine if reasonable adjustments are not made to account for these differences.
Educational professionals face many demands on their time and may not be able to focus enough on the
child’s needs for them to achieve their full educational potential.

Little is known about the best ways to support children on the autism spectrum?? in primary school,

and more information is needed about what training is required for staff to feel confident supporting
these children. Current interventions designed to support children on the autism spectrum can be
time-consuming, needing involvement of outside experts. For example, specialist social skills support is
delivered within Child and Adolescent Mental Health Services (CAMHS). It is important that educational
professionals recognise the social challenges of children with autism,!! and there is a need for low-cost,
child-friendly and evidence-based interventions that can be delivered in community settings to support
children on the autism spectrum with the aim of potentially reducing the need for specialist referral
elsewhere. A systematic review of school-based social skills interventions for autistic children suggested
that these can be effective in improving social outcomes for students on the autism spectrum.!
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However, further randomised controlled trials (RCTs) are needed to further understand which
interventions are most clinically effective and cost-effective.!?

Social Stories™ intervention

One intervention that attempts to alleviate these social difficulties while not being intrusive, time-
consuming or requiring extensive involvement of outside experts is Carol Gray’s Social Stories.? Social
Stories are a highly personalised intervention aiming to share accurate, meaningful information about a
particular goal or topic that the child needs help with in a positive and reassuring way.? Social Stories can
be written and delivered by both parents and professionals in a range of settings and represent a less
time-consuming and intrusive intervention than other more intensive interventions. They are typically
better suited to primary-aged children (age 4-11 years),'® though they are also sometimes used with
older children.

Social Stories are short stories which describe a social situation or skill to help children on the autism
spectrum to understand a situation applicable to the child more easily. They write a child into their own
personal story about themselves to help them learn new social information. They are commonly used to
enable children to understand socially expected behaviours and norms. Social Stories are defined by 10
criteria which guide story development as detailed below.'*

#1 The Social Story Goal. Authors follow a defined process to share accurate information using con-
tent, format and voice that is descriptive, meaningful and physically, socially and emotionally safe
for the Audience.

#2 Two-Step Discovery. Authors gather information to (1) improve their understanding of the Audience
in relation to a situation, skill or concept and (2) identify the topic and focus of each Story/Article.
At least 50% of all Social Stories applaud achievements.

#3 Three Parts and a Title. A Social Story/Article has a title and introduction that clearly identifies the
topic, a body that adds detail and a conclusion that reinforces and summarises the information.

#4 FOURmMat. The Social Story format is tailored to the individual abilities, attention span, learning
style and - whenever possible - talents and/or interests of its Audience.

#5 Five Factors Define Voice and Vocabulary. A Social Story/Article has a patient and supportive ‘voice’
and vocabulary that is defined by five factors. These factors are: (1) First- or Third-Person Perspec-
tive; (2) Past, Present and/or Future Tense; (3) Positive and Patient Tone; (4) Literal Accuracy and
(5) Accurate Meaning.

#6 Six Questions Guide Story Development. A Social Story answers relevant ‘wh’ questions that
describe the context, including place (WHERE), time-related information (WHEN), relevant people
(WHO), important cues (WHAT), basic activities, behaviours or statements (HOW) and the reasons
or rationale behind them (WHY).

#7 Seven is About Sentences. A Social Story is comprised of Descriptive Sentences, as well as optional
Coaching Sentences. Descriptive Sentences accurately describe relevant aspects of context, includ-
ing external and internal factors, while adhering to all applicable Social Story Criteria.

#8 A GR-EIGHT Formula. One Formula ensures that every Social Story describes more than directs.

#9 Nine to Refine. A story draft is always reviewed and revised if necessary to ensure that it meets all
defining Social Story criteria.

#10 Ten Guides to Implementation. The Ten Guides to Implementation ensure that the Goal that guides
Story/Article development is also evident in its use. They are: (1) Plan for Comprehension; (2) Plan
Story Support; (3) Plan Story Review; (4) Plan a Positive Introduction; (5) Monitor; (6) Organise the
Stories; (7) Mix and Match to Build Concepts; (8) Story Reruns and Sequels to Tie Past, Present and
Future; (9) Recycle Instruction into Applause; and (10) Stay Current on Social Story Research and
Updates.

Their original designer, Carol Gray, believes these criteria are the hallmark of their success. The criteria

guide story development to ensure an overall patient supportive quality and relevant content that is
descriptive, meaningful and safe for the audience. These stories are written in a specific way using a
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variety of defined sentence types and a formula for the ratio of sentences in a social story. Using this
formula and framework suggested by Carol Gray, Social Stories can be a flexible intervention that can be
individualised to different social situations.

The imperative to tailor these stories is particularly important for helping a child on the autism spectrum,
as every autistic child has different strengths and weaknesses.* When deciding on the goal for a Social
Story, it is important to consider: ‘What is the challenge or problem facing the child?’, ‘What do we
know about why this is happening from the child’s perspective?, ‘What does the child and young person
need help with?’ and ‘What positive outcome would we like to see for the child?’. Individuals are asked
to consider the child’s individual needs, including their current known empathy/socio-emotional skills,
their ability to ‘get the gist’ of social situations, their communication and imagination skills and how they
engage with their sensory environment. Understanding the child’s preoccupations, routines and how
stress, anxiety or frustration emerge in various situations is also important so that the child’s needs and
perspectives can be considered within a Social Story. The goal that is set for a Social Story should be
positive for the child and specific, measurable, achievable, realistic and time-limited (also known as a
SMART goal). Social Stories can also be used to coach adults around the child about how to respond to
an autistic child in certain situations and can help adults understand the child’s perspective so that they
are better able to support the child.

Previous case studies have suggested that following exposure to tailored Social Stories, children on

the autism spectrum have shown improvements in mealtime skills,> making independent choices

and playing appropriately,* reducing anxiety,'” supporting improved communication,'® managing and
reducing frustrations®® and reducing behaviours that challenge.'?-?* Three systematic reviews have
examined the effectiveness of Social Stories for supporting children on the autism spectrum.??-24

As reported in Marshall et al.,*® these reviews indicate an overall positive effect of Social Stories on

a number of social and behavioural outcomes in individual case studies. Wright et al’s?* systematic
review included any study that used a standardised, numerical measure of outcomes but also included
non-standardised, numerical measures. For single-case designs, studies had to report repeated
measurements of the target behaviour to be eligible for inclusion. Outcomes explored in the reviewed
literature included social abilities and awareness, communication, restricted behaviours, life skills,
emotional development and sustained attention. In addition to case studies, Wright et al!s?* systematic
review included seven between-group studies, four of which were RCTs.2-28 The interventions included
in these randomised studies were often delivered over a much shorter time frame than was typically
used in single-case designs, and the interventions were standard ones, rather than individually tailored
to each child, meaning they did not fulfil Carol Gray'’s criteria.?* The authors highlighted that the included
literature was vulnerable to selection and reporting bias and was largely US-based.?

Based on the recommendation from the systematic reviews??-?4 that further well-designed large-scale
RCTs were needed in this area, Wright et al.** conducted a feasibility RCT to assess the feasibility of
recruiting children, parents and educational professionals to a trial of Social Stories and assess retention,
the appropriateness of outcome measures and any barriers to delivering training and the intervention
in mainstream primary and secondary schools. This trial focused on writing and delivering individualised
Social Stories that followed the Carol Gray criteria within the school setting.’® The results suggested
that a future trial would be feasible to conduct and could inform the policy and practice of using Social
Stories in primary schools. It was not recommended to include secondary schools in the full trial, as
qualitative work revealed that the intervention was not viewed as appropriate for secondary-aged
children due to being too simplistic and more difficult to implement. The feasibility results were in line
with previous research that suggested that it is possible to train tier-one professionals, for example,
teachers and teaching assistants (TAs), to develop and use Social Stories tailored to a child.?’ As
previously described, studies examining the use of Social Stories have yielded mostly positive results
but have largely been single-case studies. Despite the lack of rigorous evidence, numerous schools and
families are already accessing Social Stories training and delivering the intervention with children, and
therefore a fully powered RCT is timely. Schools have limited resources and limited access to specialist
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practitioner interventions, and therefore it is important that interventions such as Social Stories undergo
robust evaluation. If they are found to be clinically effective and cost-effective, they can be delivered
within schools on a day-to-day basis.

Rationale for research, aims and objectives

Rationale

Individuals on the autism spectrum require varying levels of support from different services (such as the
NHS and charitable organisations), as the condition can have a widespread and persistent impact on
quality of life (QoL), relationships, employment and standards of living.3° An evaluation of the economic
cost of autism in the UK® revealed that the annual costs of supporting children on the autism spectrum
were estimated to be £2.7 billion each year, and for adults, these costs were £25 billion each year.
Given this significant cost and limited funding available for specialist support in schools®' and for other
services, there is a need for low-cost, child-friendly and evidence-based interventions that can be
delivered in community settings such as schools to support children on the autism spectrum, with the
aim of potentially reducing the need for specialist referral elsewhere.

The current work aims to address this gap by exploring whether one promising intervention (Social
Stories) could be effective in supporting children on the autism spectrum in primary school. This RCT
follows a feasibility study,'® which explored the acceptability of running a trial examining Social Story use
with 50 children across 37 primary and secondary mainstream schools. This demonstrated a high degree
of acceptability with young people, families and schools. This main trial now seeks to assess the clinical
and cost effectiveness of Social Stories, addressing the lack of fully powered RCTs in this area.

Study aims

As outlined in the study protocol,* the aim of this trial was to assess whether Social Stories alongside
care as usual is clinically effective and cost-effective in improving child social impairment, reducing
behaviours that challenge and improving social and emotional health in children on the autism spectrum
in primary schools when compared with care as usual alone.

Primary objective

The primary objective of the study was to establish whether Social Stories can improve social
responsiveness in children on the autism spectrum in primary schools across Yorkshire and the Humber
when compared to children who have received care as usual only.

Secondary objectives
The secondary objectives of this trial were:

1. toinvestigate whether Social Stories can reduce behaviours that challenge children on the autism
spectrum in primary schools

2. toinvestigate whether Social Stories can improve social and emotional health in children on the
autism spectrum in primary schools

3. to assess the cost-effectiveness of Social Stories

to examine the effects of Social Stories delivered in the classroom on general measures of

health-related QoL

to examine whether Social Stories improve classroom attendance

to assess the sustainability of Social Stories in an educational setting across a 6-month period

to examine any changes in parental stress

to examine any associations between treatment preference and outcomes

to examine how elements of session delivery [e.g. session frequency, length and any associated

problems/adverse events (AEs)] are associated with outcomes.

»
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Chapter 2 Methods

aterials throughout this chapter have been adapted from the trial protocol by Wright et al.?

This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution and
reproduction in any medium provided the original work is properly credited. The Creative Commons
Public Domain Dedication waiver (http:/creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article unless otherwise stated.

Main trial methods

Trial design

This trial was a multisite pragmatic cluster RCT comparing Social Stories and care as usual with a control
group receiving care as usual alone. Care as usual being defined as the existing support routinely
provided for a child on the autism spectrum from educational and health services such as specialist
autism teacher teams, mental health teams or other associated professionals. The trial included

an internal pilot, an economic evaluation and a nested process evaluation. The full trial protocol is
published online via the National Institute for Health and Care Research (NIHR) Journals Library (https:/
fundingawards.nihr.ac.uk/award/16/111/91).

Patient and public involvement

The development of the Autism Spectrum Social Stories In Schools Trial 2 (ASSSIST-2) trial was
supported by three core patient and public involvement (PPI) members, a parent of an autistic child, a
specialist teacher and a member of the National Autistic Society. Two of these representatives were
named co-applicants for the funding awarded from the NIHR to deliver the trial, and all were involved
in the trial from its conception. In addition to these core members, a local youth council, which also
worked with members of the trial team on a previous feasibility study of Social Stories,* reviewed and
contributed to the design of the present trial. This included shaping information leaflets and giving
advice on young people’s preferences regarding the research study.

Furthermore, the study team utilised findings from the qualitative interviews completed during the
previous feasibility study which included young people with autism, teachers and parents/carers.?* The
findings from these interviews informed the use of questionnaires, the presentation and content of
materials such as information sheets and consent forms, the logicising of intervention delivery and the
best means of contacting participants. These interviews, in conjunction with our PPI representatives,
also informed the training manual used during this study.’ Advice was also provided from parents,
teachers and educational psychologists regarding more general aspects of trial delivery within
education settings. Both the Trial Steering Committee (TSC) and Trial Management Group (TMG)
included PPI representatives who were able to contribute to discussions around the trial throughout
its implementation.

A PPI event was held at the end of the trial to disseminate the key findings to representatives from
key sectors, specifically educational settings, parents, charities, mental health services and the local
authority. Advice and guidance were sought with regard to dissemination activities, including the
appropriateness of language and terminology around autism as well as key considerations for any roll-
out and future research avenues.

Regulatory approvals and research governance

Initially, the trial opened as a non-NHS trial, recruiting schools and families directly with no NHS
involvement. Ethics approval for the trial was obtained from the Health Sciences Research Governance
Committee embedded within the Department of Health Sciences at the University of York on 2 July 2018.
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At a later stage of the research, ethical approval was sought and awarded from the Health Research
Authority (HRA) on 24 July 2019 and the North East - York Research Ethics Committee (REC) on

23 July 2019 (REC reference number 19/NE/0237) to allow opening of an additional recruitment stream
via the NHS. Substantial and non-substantial amendments to approve changes to the protocol and
study documentation were submitted to the REC, HRA, the Department of Health Sciences Research
Governance Committee and each NHS site’s research and development office as required during this
trial. The trial sponsor was Leeds and York Partnership NHS Foundation Trust.

Trial registration
The trial was assigned the International Standard Randomised Controlled Trial Number (ISRCTN)
ISRCTN11634810 on 23 April 2019.

Setting

The Social Stories intervention was delivered within educational settings by educational professionals.
Educational settings included both mainstream primary schools and Special Educational Needs (SEN)
schools. Parents/caregivers were invited to receive Social Stories training and were encouraged to utilise
Social Stories within the home environment, though this was not considered part of the intervention.
Parents were specifically advised not to deliver the story written for the purposes of the trial at home

as the trial sought to evaluate the intervention through a school-based delivery model. No data were
collected on the use of Social Stories at home.

Recruitment

Recruitment was on a rolling basis through the recruitment period, with schools being randomised

as and when all pre-randomisation criteria had been fulfilled, that is, all relevant parties had provided
consent and all baseline data had been collected. No additional children could be recruited from a school
once it had been randomised. Participants were recruited via the following recruitment pathways.

Recruitment from schools

Primary schools across Yorkshire and the Humber were contacted with information about the trial via
e-mail or post. Meetings were then set up with school head teachers to establish willingness at the
school level to support the trial and undertake the necessary trial activities. Where schools agreed to
participate, they were asked to distribute information sheets (see Report Supplementary Material 1) and
Expression of Interest (EOI) forms to parents/guardians of eligible children. Parents/guardians who
returned an EOI form or consented for school staff to pass on their details were contacted by a member
of the research team to discuss the trial, answer any questions and arrange collection of informed
consent from parents/guardians and, where possible, assent from the child. Consent was also obtained
from education professionals taking part in the trial (see Report Supplementary Material 2).

Recruitment via the National Health Service

In total, seven CAHMS teams from five NHS Trusts within the Yorkshire and Humber area were opened
to act as a participant identification centre (PIC). PICs were required to screen their patient case lists

to identify potential children who were likely to meet the inclusion criteria for the trial. They then
distributed recruitment packs prepared by the York Trials Unit (YTU) containing information sheets about
the trial and EOI forms to be returned to the trial team. A member of the trial team then contacted
families via their preferred method to confirm eligibility and request contact details for the child’s
education setting. Recruitment then followed the procedure set out for schools, as it was necessary for
the child’s school to agree to take part before the family could be formally consented.

Recruitment from local community groups

Local community groups within the catchment area, for example, AWARE, a parent-run family support
group, were contacted with information about the trial, and researchers distributed study information
to interested parents/guardians. On receipt of an EQOI, recruitment followed the procedure outlined
for schools.
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Liaising with local authority professionals

The trial protocol outlined that relevant local authority professionals, for example, educational specialists
in autism, could be contacted and asked to disseminate study information and EOI forms to the parents/
guardians of potentially eligible children. On receipt of an EOI, recruitment could then follow the
procedure outlined for schools. However, this recruitment pathway was not implemented due to the
success of the other channels; hence, the additional burden this would place on local authorities was
deemed unnecessary.

Recruitment from local publicity

Some families heard about the trial from a range of sources, for example, publicity on Twitter
(@COMICResearchUK), and contacted the research team directly. In this instance, the team confirmed
the child’s eligibility and sent out study information. It was made clear that participation was
dependent on the child’'s school taking part, and recruitment continued in line with the procedure
outlined for schools.

Consenting participants

Participation in the ASSSIST-2 trial was entirely voluntary. There were three types of participants
involved in the trial, namely, educational professionals, parents/caregivers and the children themselves.
The consent process varied slightly depending on whether participants joined the trial prior to or during
the coronavirus disease 2019 (COVID-19) pandemic.

Prior to the COVID-19 pandemic, consent was typically obtained in person during face-to-face visits to
the child’s school by a trained research assistant (RA). Information sheets were always distributed to the
relevant parties at least 24 hours prior to consent being taken. During the COVID-19 pandemic, consent
forms were posted to participants and an appointment was scheduled for a RA to go through the form
with the participants either over the telephone or via videoconferencing.

Educational professionals and parents/caregivers provided their own consent. Due to the age of the
children, parents/caregivers provided consent on behalf of the children, though verbal assent was gained
if possible. During the consent process, participants could opt in to being contacted to participate in the
qualitative interviews for the process evaluation. They could also opt in to be sent details about future
relevant research.

Participant eligibility

All children and schools were screened based on the following inclusion and exclusion criteria. After
an EOI to participate was received, screening took place via two telephone calls led by a RA, one with
a parent/carer and one with the child’s teacher. Screening questionnaires were completed during
screening calls.

Inclusion criteria

e The child was aged 4-11 years at the time of recruitment.

e The child attended a participating primary or SEN school within Yorkshire and the Humber.

e The child has a clinical diagnosis of ASC as confirmed by the parent/carer during a screening call and
has daily challenging behaviour as confirmed during a screening call with the child’s teacher.

e Parents/guardians of the child were able to self-complete the English language outcome measures
(with assistance if necessary).

Exclusion criteria

e The school had used Social Stories for any pupil in the current or preceding school term.
e The child or interventionist teacher had taken part in the previous Social Stories feasibility study
(ASSSIST). Schools that have taken part were not excluded.
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Where families were identified to be eligible to participate but the child’s school was unwilling or unable
to participate, families were notified by telephone or e-mail.

Where children were confirmed eligible and consent had been taken from all relevant parties, baseline
questionnaires were distributed to parents/carers and educational professionals. A school was
considered ‘ready to randomise’ once all consent forms and baseline questionnaires had been received
by the trial team.

Sample size

The primary end point was that the teacher completed the Social Responsiveness Scale, Second Edition
(SRS-2) T-score at 6 months. Within the pilot data, outcomes were measured at 6 and 16 weeks. The
correlation between baseline and 6 weeks [r = 0.67, 95% confidence interval (Cl) 0.44 to 0.80] was
lower than that at 16 weeks (r = 0.83, 95% CI 0.68 to 0.91) for the pilot data. To be conservative, the
lower 95% confidence limit was chosen for the lowest correlation between baseline and follow-up

that we observed within our pilot data (r = 0.44). Assuming a difference of 3 points, standard deviation
(SD) = 7, 5% alpha, 90% power, average cluster size 1.35, ICC = 0.34, correlation = 0.44 and 25%
attrition, a total sample size of 278 was required.

Given the COVID-19 pandemic and subsequent closure of schools during this period, recruitment fell
behind target. Recruitment began in mid-November 2018, and at the time of the first UK lockdown on
23 March 2020, 194 children (across 67 schools) had been screened, of which 134 (51 schools) had
been randomised (53.8% of the final sample). The trial status was appraised by the TMG in October
2020, and it was decided that recruitment should end on 31 May 2021 with a total of 249 participants
recruited. This was informed by the data collected to date and the impact on power was modelled.
Keeping all sample size assumptions the same as the original outlined above, 249 participants would
reduce the power from 90% to 86%. We also knew that the original assumption of the average cluster
size of 1.35 was too low and this should be increased to 2.86 (the average school size), which would lead
to a further reduction in power. As we had recent data to provide more accurate estimates of correlation
between baseline and 6-month SRS-2 T-scores and attrition, we updated the sample size scenarios as
outlined in Table 1. The estimate for correlation increased from 0.44 to 0.54, and attrition decreased
from 25% to 23%. Unfortunately, we did not have enough data to get reliable estimates of the ICC;
however, we had some information which may inform our choice of ICC further than that observed

in the pilot trial. The ICC of the teacher SRS-2 T-scores at baseline was 0.09 (95% CI 0.00 to 0.24).
Scenario 1 in Table 1 shows that 249 participants would provide 89% power, assuming the reduced
estimate of the ICC (0.09) and other updated estimates of correlation (0.54), attrition (23%) and average
cluster size (2.87). As the updated estimate of the ICC was not based on 6-month follow-up data, it

is possible that our true ICC may be greater than this. For further assurance, we looked at the highest
value of ICC we could have while still providing 80% power, and this would still be achieved with an ICC
of 0.3, which is over three times > 0.09 and is greater than the upper confidence limit of the baseline
ICC of 0.24. Evidence suggests that an ICC of 0.2 would be plausible in an educational setting,*? which

TABLE 1 Original sample size assumptions and possible updates to assumptions and their implication on power

Scenario Cluster size® ICC Correlation Attrition Delta Power (%)
Original 1.35 0.34 0.44 25% 0.43 90 278
Updated recruitment 1.35 0.34 0.44 25% 0.43 86 249

Updated based on trial estimates on 27 May 2021
Scenario 1 2.86 0.09 0.54 23% 0.43 89 249
Scenario 2 2.86 0.30 0.54 23% 0.43 80 249

a Average cluster size.
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gives us some confidence that a value of 0.3 would be conservative. Both updated scenarios provide at
least 80% power, which gave us some assurance that ending recruitment with 249 participants would
mean we had an adequate level of power even if the ICC were greater than expected. This change to the
sample size was agreed by the trial oversight committees and funder.

Randomisation

Participants were entered on to a bespoke trial management system developed at YTU if they fulfilled
the eligibility criteria, and their parent/caregiver and school staff provided written consent to take part.
This system was used to record key identifiable data required to facilitate trial participation and data
collection, as well as the various dates (e.g. baseline completion, randomisation, etc.) used to schedule
and manage follow-up data collection. Randomisation was clustered at the school level; hence, all
pupils within a school were allocated the same trial arm, Social Stories or usual care. Randomisation
occurred after consent/assent and valid baseline data had been obtained from all participating families
and educational professionals within a school. The randomisation process was completed by unblinded
members of the trial team via the trial management system. Stratified blocked randomisation was used
to allocate school clusters, with randomly varying block sizes (4, 6 and 8), and stratification by school
type (SEN school or mainstream school) and the number of participating children within a school (< 5
or > 5 participating children). There were no stipulations regarding the minimum number of participants
per school cluster (i.e. any school with > 1 eligible/consented child with available baseline data was
eligible for randomisation). Prior to COVID-19, schools were notified of their study allocation via
telephone, e-mail and postal letter with parents/guardians receiving only a letter. Post COVID-19, all
correspondence regarding allocation was via e-mail or telephone.

Blinding

Owing to the nature of the intervention, all participant types were unblinded to allocation. Research
assistants collecting outcome data and the main trial statistician were blinded to study allocation
until final data analysis. The Data Monitoring and Ethics Committee (DMEC) had access to unblinded
data throughout the study. Any instances of unblinding were recorded using a bespoke form. In such
instances, a substitute blinded RA collected participant data wherever possible.

Group allocation

Intervention

Children in the intervention arm of the trial received Social Stories in addition to their care and
education as usual. The Social Stories intervention was delivered by a trained educational professional
(the interventionist) who was employed within each school allocated to the intervention arm. The
interventionist varied between the schools [e.g. a teacher, TA or Special Educational Needs Coordinator
(SENCO)] but was most typically a TA. A core aspect of the intervention was to first agree a behavioural
goal around which the story would be set. The goal was typically a behavioural challenge the child was
struggling with, for example, sharing with their teacher how they were feeling. This goal was agreed
during a collaborative ‘goal-setting meeting’ attended by the child’s teacher, a parent/caregiver, a
member of the research team and sometimes the child’s TA. Occasionally, the children themselves were
able to feed into the goal-setting process if deemed appropriate. The goal-setting meeting lasted around
15 minutes. Parents/carers were asked if they had a preference for the goal beforehand via e-mail or
during baseline. The parents’ preferred goal was discussed during the meeting. If teachers and parents/
carers disagreed on the goal, ultimately the teachers’ preferred goal was used given that the intervention
is school-based and intended to support school-based challenges. Parents/carers were invited to attend
training so that they could write their own stories at their discretion.

The intervention is designed to provide social information to the child, and so the goal sought to reflect
this. In this way, many goals sought to reduce the child’s anxiety or frustration by equipping them with
information or providing reassurance around appropriate behaviours within a given circumstance.

Copyright © 2024 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



10

METHODS

We assessed goal attainment in terms of how frequently a child was able to implement the desired
behaviours, for example, if a goal for a particular child was to use calming strategies when they were
upset, we asked teachers to rate how often a child was able to do this.

In this trial, stories were developed collaboratively during a training session attended by the child’s
interventionist (often a TA) and facilitated by a member of the trial team. Sometimes the child’s class
teacher was also able to attend this session. Parents/carers were invited to attend the session with the
view of providing contextual information around the child’s behaviour so that they could write their own
stories at home if they so wished, though any such stories did not form part of the trial and no data were
collected with regard to home use. Schools were provided with a resource pack containing worksheets
designed to help them develop the stories. Included in this resource pack was a copy of a handbook?’
designed during the feasibility trial.?*

Initially, all training was delivered in person; however, due to restrictions imposed as a consequence of
COVID-19, schools randomised after 23 March 2020 were trained online. In-person training typically
consisted of a 3-hour training session comprising psychoeducational training around the differences
associated with autism, training around the trial procedures (e.g. completion of questionnaires and
session logs) and the collaborative writing of the story.

Those who were trained online were required to complete more directed independent learning by
watching an online version of the training presentation and spending some time thinking about the
child/children who were participating in the trial. They then received a training session online via
videoconferencing, which reiterated key components of the training presentation, provided information
about trial procedures and the collaborative writing of the story. These online sessions typically took
around 1 hour per story.

Stories were around eight pages in length and were required to adhere to the 10 Carol Gray criteria
as outlined in Background. A fidelity checklist was used to assess conformity to the criteria and was
completed by one of the trainers on the research team. This checklist was developed during the
feasibility trial and is documented within the Social Stories manual given to schools.

One of the Carol Gray criteria centres on making refinements to the story if needed. The intervention
affords some level of flexibility, and schools were free to make changes to the story if circumstances
changed, which meant content within the story was no longer accurate or relevant or if content was
found to be upsetting to the child. Schools were also free to adapt the way the story was delivered, for
example, if a child needed to move around, they could place pages of the book around a room so the
child could move between them.

Schools were asked to read the story at least six times over a 4-week period with the child and to record
each reading within a session log.

Usual care

Participants allocated to the control arm of the trial received care and education as usual. Schools in

the control arm were asked to continue delivering any other support but to refrain from delivering any
Social Stories for the duration of their trial involvement. Given that there is considerable variation in the
level of support needed by children on the autism spectrum, we sought to define what comprises ‘usual
care’ through the process evaluation. Teachers were asked at both baseline and 6-month follow-up what
interventions, including Social Stories, children had received in the previous 6 months. They were also
asked to describe any classroom-based support. This is described in Chapter 5.
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Participant follow-up

All educational professionals (teachers and interventionists) and parents were followed up approximately
6 weeks and 6 months post randomisation. Interventionists were also asked to return session logs
documenting their intervention (story-reading) sessions with the children. Follow-up data were collected
in several ways.

Educational professionals

Educational professionals were primarily followed up using postal questionnaires. This approach offered
the most flexibility, with educational professionals being able to complete questionnaires at their
convenience. However, some completed questionnaires over the telephone or via videoconferencing
with a RA, depending on their preference. Interventionists were provided with a stamped address
envelope to return session logs to the trial team at the end of their 6-week intervention period.

Parents/carers

Prior to the COVID-19-related lockdown in March 2020, all parent/carer follow-ups were completed in
person, either at home or within school, by a RA. After March 2020, parent/carer data were collected
through a combination of postal questionnaires and telephone/videoconferencing by RAs, depending on
parent/carer preference.

In all cases where data were not received within 2 weeks of the due date, RAs made four attempts

to contact parents/carers to request data. This approach included a combination of telephone and
e-mail contacts. At the 6-week follow-up point, if data could not be collected after four contacts, no
further attempts were made, but the parents/carers remained in the trial and were sent their 6-month
questionnaires at the usual time interval. Where data could not be collected after four contacts at the
6-month time point, participants were considered lost to follow-up.

Outcomes

Primary outcome

The primary outcome of the trial was the teacher-reported SRS-2, with the primary end point being

the measurement of this outcome obtained at 6 months post randomisation. This teacher was not the
interventionist. This outcome was also collected at 6 weeks post randomisation. The SRS-2 identifies the
presence and severity of social difficulty within the autism spectrum?® and consists of 65 questions. For
each question, the person completing the form selects a score from 1 to 4 (1 = not true, 2 = sometimes
true, 3 = often true, 4 = almost always true) that best describes the child’s behaviour. The responses to
these 65 items are transformed by subtracting 1 from the available item scores, and 17 of the items are
reverse scored so that all non-missing items have an integer score between 0 and 3, where higher scores
indicate greater social difficulties. If there are strictly fewer than eight missing responses (across all 65
items), then the transformed and reversed item scores are used to generate five raw subscale scores by
summing various mutually exclusive subsets of items: Social Awareness (0, 24), Social Cognition (0, 36),
Social Communication (0, 66), Social Motivation (0, 33) and Restricted Interests/Repetitive Behaviour
(0, 36). If there are eight or more missing items, then these scores are not calculated. These five raw
subscale scores are then summed to generate the SRS-2 total raw scores (0, 195), with higher scores
indicating greater social difficulties.

The available SRS-2 total raw scores are used to generate a T-score based on the sex of the child and
the person completing the form (teacher). These T-scores are integers in the range (38, 90) (higher
scores indicate greater difficulties) and are based on scores obtained for a nationally representative
standardisation sample by the developers of the instrument. The total raw scores are mapped to
T-scores so that the mean T-score in the standardisation sample is 50, with a SD of 10. The developers
of the SRS-2 provide the following guidance regarding the interpretation of the total T-scores.
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SRS-2 total T-score (T) range Guideline interpretation

T=<59 Within normal limits

60<T=< 65 Mild range

66<T=<75 Moderate range

T=276 Severe range
Secondary outcomes

All secondary outcomes are listed below (grouped by respondent) and were collected at baseline,
6 weeks and 6 months post randomisation unless otherwise specified.

Parent questionnaires:
1 SRS-23

» Scoring and interpretation essentially identical to the primary outcome (Teacher-reported SRS-2).

N

Demographic information pertaining to the child and the parent - baseline only.
3 Parenting Stress Index short form.®*

* Thirty-six Likert items with five levels of response (5 = Strongly agree, 4 = Agree, 3 = Not sure,
4 = Disagree, 5 = Strongly disagree).

» Used to derive three subscale scores [Parental Distress (12, 60), Parent-Child Dysfunctional
Interaction score (12, 60) and Difficult Child score (12, 60)], no missing items permitted, higher
scores indicate greater distress, dysfunctionality or difficulties.

* Subscale scores summed to obtain the Total Stress Score (36, 180) (higher scores indicating greater
stress) which is mapped to a Total Stress percentile (0, 100) (higher scores indicating greater stress).

* Guidelines for interpretation of Total Stress percentile (p); p < 80 = Typical stress,

81 < p < 89 = High stress, p 2 90 = Clinically significant stress.

4 The EuroQol-5 Dimensions-Youth Questionnaire (EQ-5D-Y) (3L proxy version).?®

* Five items (Mobility, Self-care, Usual activities, Pain/discomfort, Anxiety/depression), with three
levels of response.
* Used to derive health state and utilities for economic analyses.

5 Revised Children’s Anxiety and Depression Scale (RCADS) short form.3¢

* Forty-seven Likert items with four levels of response (O = Never, 1 = Sometimes, 2 = Often,
3 = Always) used to derive six subscale scores [Social Phobia (0, 27), Panic Disorder (0, 27),
Major depression (0, 30), Separation Anxiety (0, 21), Generalised Anxiety (0, 18), Obsessive -
Compulsive (0, 18)], up to two missing items per subscale permitted (missing items pro-rated
using non-missing subscale scores), higher scores indicate presence of more severe symptoms.

* Subscale scores summed to obtain the RCADS total score (0, 141), where higher scores indicate
greater symptoms of anxiety and depression.

6 Bespoke resource use questionnaire, capturing healthcare and non-health resource use of partici-
pants and parents/carers - baseline and 6 months only.

7  Bespoke treatment preference questionnaire - baseline only.
* Single visual analogue scale (VAS) (0, 100), where O indicates strong preference for usual care/support,

100 indicates strong preference for Social Stories and 50 indicates indifference/no preference.
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Associated teacher/TA questionnaires:

=

SRS-2.33
2. A goal-based outcome measure (adapted from the Child Outcomes Research Consortium).3”

* Single integer rating (0, 10) of the frequency that the child is meeting the goal set for them
(0 = None of the time, 5 = Half of the time, 10 = All of the time).

w

Bespoke resource use questionnaire - baseline and 6 months only.

Bespoke treatment preference questionnaire - baseline only.

5. Bespoke resource use questionnaire determining current school care/education plan interventions
- baseline and 6 months only.

6. Teacher demographics.

»

* Age (years), Current professional role(s), Time spent working with children/young people (years),
Self-reported knowledge and experience of working with children with autistic spectrum disorder
(ASD) (Limited, Moderate, Sound, In-depth).

Interventionist Teacher/TA Questionnaires:

1. Bespoke Social Story session log - used after each Social Story session.
2. Abespoke sustainability questionnaire - 6 weeks and 6 months only.
3. Interventionist demographics.

Adverse event data

Although unlikely due to the nature of the intervention, possible harm as a result of the study was monitored
according to YTU standard operation procedures (SOPs). Adverse events reported by individuals participating
in the study were recorded using a bespoke Adverse Events Recording Form and assessed for seriousness. It
was outlined in the trial protocol® that any AE will be recorded as a serious adverse event (SAE) if it results in
death, is life-threatening, prolongs or requires hospitalisation or results in disability or incapacity. All AEs were
reported to the Chief Investigator, Professor Barry Wright, a child psychiatrist. The protocol specified that
any SAEs related to the study should be reported to the study Sponsor, DMEC and TSC. The TSC and DMEC
committees reviewed AE data at approximately 6-monthly intervals throughout the trial.

Participant withdrawal

Parents/carers and/or educational professionals could withdraw from the trial at any point during
the course of the study. Parents/carers also had the option of fully withdrawing their child from the
trial. Unless the parent/carer opted to fully withdraw the child from the trial, follow-up of the other
participants associated with the child continued as usual where possible. If a participant indicated
that they wanted to withdraw from the study, a member of the research team completed a change of
circumstance form, and the new participant status was recorded on the trial management system.

Trial completion and exit

Participants completed the trial once they had completed the 6-month follow-up period post
randomisation. At this stage, the educational professionals and parents/caregivers allocated to the usual
care arm were offered Social Stories training. No further follow-up was required post training; however,
support in story writing was available on demand. Participants (of any level) were considered to have
exited the trial if they had withdrawn or lost to follow-up at the 6-month follow-up point. Parents/
carers were offered a Love2Shop voucher to the value of £20 upon completion of the trial. These were
delivered via post. Schools were offered £50 per participating child, paid in cash.

Data management

All information collected during the study was kept strictly confidential and stored on a secure
password-protected server located at the University of York for the purposes of assisting in follow-ups
Copyright © 2024 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
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during the study. All paper documents were stored securely, initially at the sponsor’s office (Leeds and
York Partnership NHS Foundation Trust (LYPFT), throughout data collection prior to transferring the
documents to the University of York, which occurred on a monthly basis.

Case Report Forms (CRFs) were initially checked for errors by the research team, and any queries were
raised immediately with participants. CRFs were then logged on the YTU’s bespoke data management
system and scanned using Cardiff Teleform. Original data sheets were securely stored at YTU. All

data were collected and retained in accordance with the Data Protection Act 2018, the General Data
Protection Regulation 2018 and YTU SOPs. All data will be archived for 10 years following the end of
the study and then securely destroyed.

Data analysis

All outcomes were analysed after the trial had ended according to a pre-specified statistical analysis
plan (SAP). Analyses were conducted using Stata version 17,% following the principles of intention

to treat (ITT), with available outcome data analysed according to the participants’ allocated group
regardless of protocol deviations or non-compliance (unless otherwise stated). All statistical tests are
two-sided tests of a point null hypothesis, and reported interval estimates are based on two-sided 95%
Cls. The trial was designed and reported according to the Consolidated Standards of Reporting Trials
(CONSORT) guidelines.® Participant withdrawals (number, type and timing) and follow-up response
rates are presented overall and by allocation. Compliance data, as measured through session logs, are
also summarised. All participant baseline data are summarised by trial arm and overall, with no formal
statistical comparisons being undertaken. All continuous/quantitative data are reported in terms of their
mean, SD, median, interquartile range, minimum and maximum, with categorical data reported in terms
of frequencies and percentages.

Primary analysis

The primary end point was the teacher-reported SRS-2 total T-score at 6 months post randomisation,
with an earlier measurement of this outcome being collected at 6 weeks post randomisation. The
derivation and analysis of the primary outcome (at each time point) were checked by a second
statistician. Differences in expected score (Intervention - Control) were estimated using a linear
mixed-effect covariance pattern model with both post-randomisation time points (6 weeks and

6 months) included as outcomes and fixed effects for treatment group, time point and their interaction.
Further fixed effects were included for the following cluster and participant-level baseline covariates:
school SEN status (binary, SEN/non-SEN), number of consented children attending school (binary,

< 5/> 5), baseline score (linear term), age at randomisation (linear term) and sex (binary, female/

male). Dependence between participants within clusters was modelled using school cluster-level
random intercepts (Gaussian with expected value O and variance estimated using the data), and
dependence between repeated measurements within participants was modelled using an unstructured
correlation matrix for the residual errors (distinct terms for the three residual error variance/covariance
parameters). The model was fitted using restricted maximum likelihood estimation. No small sample
degrees of freedom corrections were implemented when calculating the reported interval estimates or
test statistics.

Missing data

We undertook analyses to assess the sensitivity of the results of the primary analysis to departures from
the missing at random (MAR) assumption underpinning this analysis.*® In particular, we used a delta-
based sensitivity analysis (implemented via a pattern mixture modelling approach) to obtain point and
interval estimates of the treatment effect, assuming the missing outcome data exhibit various systematic
departures from MAR.#142

Adherence

We undertook analyses to estimate the complier-average causal effect (CACE) at 6 weeks and 6 months
post randomisation. For the purposes of estimating CACE, participants allocated to the intervention
group were defined as compliers if they were administered at least six Social Stories sessions. For
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identification, we assume there are no ‘defiers’ (i.e. participants that would receive at least six Social
Stories sessions if and only if they were allocated to control) and that the usual assumptions required
for causal inference apply (i.e. exchangeability, consistency, positivity and no interference). We also
assume that randomisation is a valid instrument for treatment received (where receipt of treatment is
defined as having/attending at least six Social Stories sessions) and that the effect of treatment received
on outcome is not modified by any observed or unobserved confounders of this pathway. We use
two-stage least squares estimators to estimate the CACE at 6 months and 6 weeks (with randomisation
being used as the instrument in the first-stage regression). We adjusted for the same baseline covariates
in the first and second stages as in the primary analysis and modelled dependence between participants
within the same cluster using a school cluster random intercept.

Data collection schedule

To examine the possible impact of mistimed data collection (e.g. due to delays resulting from school
holidays), analyses were conducted using only teacher-reported SRS-2 data that were collected within
the data collection windows specified in the SAP, namely 2/+ 4 weeks for the 6-week follow-up and
-4/+ 8 weeks for the 6-month follow-up.

Coronavirus pandemic impact analyses

Due to the impact of the COVID-19 pandemic (e.g. nationwide lockdowns and school closures), certain
aspects of the trial were not delivered as intended. In particular, numerous participants had their
follow-up data collection schedule disrupted (e.g. some month 6 follow-ups scheduled during summer
2020 could not be completed until September due to school closures) or received Social Stories from
interventionists who were trained remotely (online) rather than in person. A number of pre-specified
analyses were undertaken to investigate the possible impact of these disruptions on the effectiveness of
the intervention.

To assess whether delays in the completion of the primary end point were associated with variation in
treatment effect, we refitted the primary analysis model with an extra term denoting delayed outcome
completion (binary - defined as the month 6 follow-up being completed more than 8 weeks after the
planned follow-up date) and additional terms for all of the two- and three-way interactions between this
variable, allocation and time point.

To investigate more broadly the extent to which disruption of follow-up was associated with variation
in treatment effects, we refitted the primary analysis model with an additional term denoting whether
or not the participant was due their month 6 follow-up during the school closures in the first UK
lockdown (23 March 2020 to 3 September 2020) and additional terms for all of the two- and three-way
interactions between this variable, allocation and time point.

Finally, to investigate the extent to which disruption of follow-up and online intervention delivery
training were associated with variation in treatment effects, we refitted the primary analysis model,
including an additional term denoting whether all available follow-up data for the primary outcome

(at 6 weeks and 6 months) were provided/completed before/after the date of the start of the first UK
lockdown (23 March 2020) and additional terms for all of the two- and three-way interactions between
this variable, allocation and time point.

Subgroup analysis
Subgroup analyses were performed to explore the potential modifying effect of the following subgroups:

e The teacher’s preferred randomised group collected at baseline. Treatment preference was elicited
using a VAS with a range (0, 100), where 0 indicates strong preference for usual care/support, 100
indicates strong preference for Social Stories and 50 indicates indifference/no preference. The
participants were assigned to three preference subgroups based on the preference score indicated:
(0, 50) = prefers usual care, (50) = no preference and (50, 100) = prefers Social Stories.
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e Whether the child has been diagnosed with cognitive/intellectual problems or a learning disability as
collected on the comorbidities CRF at baseline (Binary - Yes/No).

e Whether the child has been diagnosed with mental health or psychological problems as collected on
the comorbidities CRF at baseline (Binary - Yes/No).

For each of the three baseline variables considered, the primary analysis model was augmented with
additional terms for the main effect of the relevant subgroup, the two-way interactions between
subgroup and allocation and subgroup and time point and the three-way interaction between subgroup,
allocation and time point. The fitted models were used to obtain treatment effect estimates at 6 weeks
and 6 months by subgroup, together with appropriate 95% Cls and p-values. As recommended by the
literature, the subgroup analyses were restricted to the primary analysis, and subgroups were defined by
baseline data, that is, data that are not dependent on the intervention.*?

Secondary analyses

The goal-based outcome score (6 weeks and 6 months), SRS-2 total score completed by parents

(6 weeks and 6 months), RCADS total score (6 weeks and 6 months), EQ-5D-Y proxy VAS (6 weeks

and 6 months) and Parental Stress Index (PSI) total stress score (6 weeks and 6 months) were analysed
similarly to the primary outcome (i.e. using linear mixed-effect models with the same fixed and random
effects and unstructured residual error covariance structure), but with the baseline score for the relevant
secondary outcome included in the linear predictor in place of the baseline score for the primary
outcome. The fitted models were used to estimate the between-group difference in expected score (for
the relevant outcome) at 6 weeks and 6 months post randomisation together with appropriate 95% Cls
and p-values.

Trial oversight
The conduct of the study was governed by three oversight committees:

e aTSC
e anindependent DMEC
e aTMG.

These committees functioned in accordance with YTU SOPs. The DMEC and TSC were both
independent from the sponsor. The TSC consisted of an independent chair, an independent subject
specialist, an independent clinical academic, an independent statistician and a PPI representative.

The DMEC consisted of an independent chair, an independent statistician and another independent
member experienced in research with children and families. The TSC and DMEC met approximately
every 6 months from the start of the trial. The TMG comprised co-applicants, members of the trial team
(including the data manager), PPI representatives and the trial managers. Co-applicants and trial team
members were invited as required, depending on their roles.

Internal pilot

The first 10 months of the trial following the start of recruitment served as the internal pilot. Clear stop/
go criteria were established at the outset of the trial with the view of reviewing progress against these
criteria before proceeding to the full trial. The stop/go criteria centred on the feasibility of recruitment
(target 110 children), retention (target 44 final follow-ups complete) and safety outcomes (see

Appendix 1, Table 45).

At the end of the 10-month period, the trial team reported to the oversight committees, the TSC and
DMEC, who then critically reviewed the feasibility of continuing recruitment. The progress against the
stop/go criteria was as follows.

Recruitment

A total of 35 schools accounting for 100 children were randomised between 25 February 2019 (date of
first randomisation) and 25 December 2019 falling just short of the 110-recruitment target.
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Retention

In total, 49 participants had reached the 6-month follow-up point at the end of the pilot phase. Of these,
37 teacher 6-month follow-ups had been returned in addition to 36 parent follow-ups; this amounted to
approximately a 75% response rate for the primary outcome.

Safety
Four AEs were reported to the trial team during the course of the pilot period, all of which were deemed
unrelated or unlikely to be related to Social Stories; hence, no safety concerns were raised.

Process evaluation methods

The process evaluation was cross-sectional and longitudinal, encompassing all aspects of the Social Stories
intervention. The aim of the process evaluation was to assess the fidelity of the programme, consider the
views of various stakeholders and identify barriers and facilitators to successful implementation.** We aimed
to achieve this through a combination of data collection techniques, including interviews, focus groups,
guestionnaires, surveys (see Report Supplementary Material 6) and diaries (session logs).

Research questions
The research questions for the process evaluation were:

1. What does baseline practice in participating schools look like (in the control and intervention arms)
in terms of interventions to support children on the autism spectrum in school?

2. To what extent do the schools and interventionists implementing the Social Stories intervention
adhere to the intended delivery model (e.g. sessions delivered six times over 4 weeks)?

a.  What variability in implementation exists? Are there any barriers or adaptations?
b. How well have the Social Stories been delivered, and how well have children on the autism
spectrum and school staff engaged with it?

3.  What are the views of specified stakeholders (interventionists, teachers and parents) about the
implementation and effectiveness of the intervention during the trial period?

4. To explore the views of RAs and trainers about the goal-setting process as part of the Social Stories
intervention and to describe any challenges faced.

5. To what extent do schools continue to deliver the intervention after the trial period?

a.  What are the barriers and facilitators to continuing to deliver the intervention?

Process evaluation methods
A full overview in relation to each of the process evaluation objectives is presented in Table 2.

Qualitative data

The Social Stories intervention is complex, as not only does it involve several interacting components
(training, goal-setting, writing and delivering Social Stories), but it also requires tailoring to meet the
needs of each child, setting and behaviour. The extent to which interventions are delivered as intended
is a particular challenge when designing and evaluating pragmatic RCTs of complex interventions.*>-#
There is a wealth of evidence that has aimed to define the key components of intervention fidelity.*®
The Hasson framework** is an updated version of a conceptual framework, which was originally
developed by Carroll et al.** as a result of a critical review that synthesised existing research on
intervention fidelity. Hasson proposes nine elements, as a way of conceptualising intervention fidelity:
adherence, exposure or dose, quality of delivery, participant responsiveness, programme differentiation,
intervention complexity, facilitation strategies, recruitment and context (see Appendix 1, Table 46). The
Hasson framework** has since been used to explore how qualitative findings can be used to understand
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TABLE 2 Process evaluation methods overview

Method of data collection

Semistructured interviews

conducted via videoconfer-
ence or telephone at 3 or 6
months post randomisation

Semistructured interviews

conducted via videoconfer-
ence or telephone at 3 or 6
months post randomisation

Semistructured interviews

conducted via videoconfer-
ence or telephone at 3 or 6
months post randomisation

Focus groups facilitated

by independent researcher
at the end of the data
collection period

Focus groups facilitated

by independent researcher
at the end of the data
collection period

Focus groups facilitated

by independent researcher
at the end of the data
collection period

Questionnaires completed
by the teachers and
interventionists at baseline,
6 weeks and 6 months post
randomisation

Session logs completed by
interventionists during the
intervention period

(4 weeks)

Online survey - following
completion of the 6-month
follow-up

Online survey - following
completion of the 6-month
follow-up

Online survey - following
completion of the 6-month
follow-up

Who or what?

Parents/carers who attended
Social Stories training

Interventionists who
attended Social Stories
training

Teachers who may have
attended Social Stories
training and were involved in
completing outcome meas-
ures about the participating
children

Social Stories trainers

RAs involved in setting Social
Stories goals with teachers
and parents/carers in person
(prior to COVID-19)

RAs involved in setting
Social Stories goals with
teachers and parents/carers
during online meetings (post
COVID-19)

N planned

Approximately 20
in total

1

Teachers and interventionists All participating

Interventionists

Parents/carers

Interventionists

Teachers

teachers and
interventionists

All participating
interventionists

All participating
parents who
consented to
additional research

All participating
interventionists
who consented to
additional research

All participating
teachers who
consented to
additional research

Research questions

What are the views of parents about
the implementation and effectiveness
of the intervention during the trial
period?

What are the views of interventionists
about the implementation and
effectiveness of the intervention
during the trial period?

What are the views of teachers about
the implementation and effectiveness
of the intervention during the trial
period?

What were the trainers' experiences
of delivering Social Stories training?
What did they think about the
training they had received?

What are the views of RAs about the
goal-setting process as part of the
Social Stories intervention? What
challenges were faced?

What are the views of RAs about the
goal-setting process as part of the
Social Stories intervention? What
challenges were faced?

What does baseline practice in
participating schools look like (control
and programme) in terms of inter-
ventions to support children on the
autism spectrum in school?

To what extent do schools continue
to deliver the intervention after the
trial period?

To what extent do the schools and
interventionists implementing the
Social Stories intervention adhere to
the intended delivery model?

How well have the Social Stories been
delivered, and how well have children
on the autism spectrum and school
staff engaged with it?

What are the views of parents about
the implementation and effectiveness
of the intervention during the trial
period?

All research questions addressed

All research questions addressed
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intervention fidelity within a NIHR-funded pragmatic RCT that evaluated a multifaceted podiatry
intervention trial.*#? In this process evaluation, we have adopted a similar approach, and by using the
Hasson framework** to underpin our analysis, we have addressed the aims of our qualitative study
and provided an in-depth exploration of the key factors that affected the fidelity of the Social Stories
intervention during the ASSSIST-2 trial. This approach has also enabled us to identify the key areas to
consider prior to any potential future rollouts of the intervention.

The decision to use Hasson's components of intervention fidelity as an analytical framework was

based on early familiarisation with our qualitative data set during the early stages of data collection

and analysis, where it became clear that many of the initial themes we had identified and indeed our
research questions related to fidelity. This decision was also a pragmatic one due to the number of
researchers involved in analysis, and we needed a framework which could be used consistently, broadly
and flexibly (i.e. allowing new themes and/or subthemes to be identified) by the group, while at the
same time allowing for an in-depth, deductive analysis of our qualitative data based on the overarching
constructs proposed by Hasson to be undertaken.

Design

The qualitative study consisted of (1) interviews with interventionists who had received Social Stories
training and delivered the intervention, (2) interviews with teachers who may have attended the training
and were involved in completing outcome measures about the participating children, (3) interviews

with parents who attended training and (4) focus groups with trainers to explore their experiences of
delivering training and with the study RAs to explore their experiences of setting goals for the Social
Stories with teachers and parents.

Sampling and participants

In the protocol,! we specified that we would undertake semistructured interviews with a minimum total
of 20 participants and would purposively select individuals from the cohort of trainers, interventionists
and associated teachers who have been involved in the trial, as well as parents who attended training.
To achieve maximum variation, we proposed selecting participants according to age, gender, time in
profession and experience with ASC. The COVID-19 pandemic meant that we had to move from an
in-person to a virtual training model. We therefore adapted our sampling frame and recruitment strategy
to ensure that we selected participants according to whether they had received training online or in
person, at both early and late stages of the transition to the online training model. To ensure further
variation in our sampling, we also selected participants that represented schools and areas that were
diverse geographically and in terms of the student population (e.g. school size and type) and setting
(rural, urban). Data collection continued until a varied sample of teachers, interventionists and parents
had been obtained (see Appendix 1, Table 47). This was assessed through monthly qualitative team
meetings held between the RAs, the trial coordinator and lead qualitative researcher.

In total, 30 participants took part in the qualitative study, with 21 interviews (five teachers, seven
interventionists and nine parents) and three focus groups (nine research team members) conducted. The
21 participants represented 15 schools throughout Yorkshire and the Humber. Schools were diverse

in size (9 schools > 200 pupils, 6 schools < 200 pupils) and rurality (seven urban, eight rural). Three
focus groups were conducted: one with trainers who delivered training (n = 4), one with RAs who were
involved in goal-setting with parents and teachers when they could visit participants in person (prior to
the COVID-19 pandemic) (n = 2) and one with RAs who were involved in goal-setting with parents and
teachers during online meetings (during the COVID-19 pandemic) (n = 4). One RA participated in two
focus groups as they had become unblinded to help deliver the Social Stories training.

Recruitment and consent

All ASSSIST-2 trial participants (interventionists, teachers, parents/carers) who expressed an interest
in participating in a qualitative interview on the consent form and who had been involved in the
intervention were eligible for participation in the qualitative study. Up until April 2021, eligible
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participants were approached to take part in the qualitative study after they had returned all 6-month
follow-up data. This was to avoid the RAs who were conducting the interviews becoming unblinded.
After April 2021, one RA became unblinded and was able to invite participants to take part in the
qualitative study 3 months after randomisation (between the 6-week and 6-month follow-up points).
Trial participants were recruited via e-mail which contained a participant information sheet (PIS) (see
Report Supplementary Material 1) and consent form (see Report Supplementary Material 2). Recruitment
e-mails also informed trial participants that a RA would contact them via telephone to find out if they
would be willing to take part in the qualitative study. Once consent forms had been completed by
participants and received by the research team, a date and time for the interview were arranged. If the
interview took place via videoconference, the participants could choose whether or not they appeared
on video and whether the video was recorded. For focus groups, RAs and trainers were contacted
directly by the lead qualitative researcher via e-mail and were asked if they were willing to take part in a
focus group. Prior to all interviews and focus groups, informed consent was obtained, and participants
were assured anonymity and confidentiality and were given the opportunity to ask questions.

Data collection

All focus groups and interviews were semistructured and were conducted via the videoconferencing
software Zoom or via telephone (depending on the participants’ preference) between August 2020
and December 2021. Interviews and focus groups ranged from 10 minutes to 1 hour 20 minutes in
length. Four separate topic guides were developed for the interviews, and two separate topic guides
were developed for the focus groups. Topic guides were used flexibly to ensure key topics were
discussed, while allowing for probing by interviewers and for participants to voice issues they considered
important (see Report Supplementary Material 5). Areas explored during interviews and focus groups
broadly covered participants’ views and experiences of goal-setting, training, trial participation and the
intervention. Interviews with interventionists also explored participants’ experiences of delivering the
Social Stories intervention with the children. Interviews were conducted by six trained RAs. All had
previous experience of working with children or individuals on the autism spectrum and had received
Social Stories training from the study team. Given that the RAs were instrumental to the delivery of
the trial and were involved in setting goals for participants, focus groups with RAs and trainers were
conducted by a qualitative researcher who was not involved in the design of the ASSSIST-2 trial or

its delivery (AS). Arabella Scantlebury is an experienced qualitative methodologist with expertise in
using qualitative research alongside RCTs. She has no prior experience of Social Stories and joined the
ASSSIST-2 team in October 2020. Analysis was primarily undertaken by the RAs and trial co-ordinator
and overseen by AS. Arabella Scantlebury led the analysis of focus group data. No key differences were
identified in the data collected or analysed by any of the researchers.

Process evaluation analysis

All interviews and focus groups were audio-recorded and transcribed verbatim prior to analysis. Initially,
we developed a coding framework, which was informed by our topic guides and Hasson's conceptual
framework of intervention fidelity.** This involved generating a ‘list’ of themes and subthemes that

were mapped onto the nine components of Hasson’s conceptual framework. For instance, participant
responsiveness (how participants respond to or engage with the intervention) included data relating to
previous experiences of Social Stories, motivations to take part in the trial and views of the intervention.
Data were then analysed according to this framework for thematic content, with our coding framework
adapted as data collection and analysis progressed, reflecting our growing familiarity and understanding
of our data. Lastly, to aid readability and to give a comprehensive overview of intervention fidelity during
the ASSSIST-2 trial, quantitative data pertaining to intervention fidelity that was collected through
questionnaires and screening logs were integrated and presented alongside qualitative data under the
components of intervention fidelity as described by Hasson in the process evaluation results chapter
(see Chapter 5).

Data analysis was undertaken alongside data collection, with monthly qualitative team meetings used
to discuss and refine our coding framework and facilitate the interpretation of our data. All participants
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were allocated unique personal IDs to protect anonymity and confidentiality. Due to the number of
researchers involved in data analysis who worked across different institutions, data were managed using
Microsoft Word and Excel.

Economic evaluation methods

The health economics component of ASSSIST 2 was a cost-utility analysis, measuring the incremental
cost-effectiveness ratio (ICER) of the Social Stories intervention over and above the control arm.

Effectiveness

Effectiveness of the health economics analysis was measured using EQ-5D-Y to calculate quality-
adjusted life-years (QALYs). The EQ-5D-Y (3L proxy version)® is a five-item generic preference-based
measure of health-related QoL that allows a proxy person to complete the measure for the participant.
The EQ-5D-Y was chosen for the following reasons. Firstly, the EQ-5D-Y has been shown to be a
reliable and valid health-related QoL instrument for use in children and young people (CYP)*! and with
children on the autism spectrum or with related conditions, such as attention deficit hyperactivity
disorder (ADHD), speech/language disorder>? and functional disability.>® Secondly, the EQ-5D-Y is
commonly used in CYP with psychosocial problems, including our previously successfully delivered
Social Stories feasibility study - ASSSIST.*? Finally, the EQ-5D is the instrument suggested by the
National Institute for Health and Care Excellence (NICE) for cost-utility analysis.>* The measure allows
for the comparison between groups across a wide range of comparable dimensions and, thus, can be
used to calculate ICERs compared with the national willingness-to-pay (WTP) threshold of £20,000-
30,000 per QALY gained.

In EQ-5D-Y, health of CYP can be classified on a 3-point scale (1, ‘no problems’; 2, ‘some problems’ and
3, ‘a lot of problems’) over five dimensions: mobility (walking about), looking after myself, doing unusual
activities, having pain or discomfort and feeling worried, sad or unhappy. Additionally, the EQ-5D-Y
includes a VAS where participants can indicate their overall health status from O (worst imaginable state)
to 100 (best imaginable state). All questions refer to the health state ‘today’. The measured utilities at
baseline and follow-up were further joined through time, and the area under the curve approach was
used to calculate QALYs for further cost-utility analyses.>®

Cost of the Social Stories intervention

Costs of the Social Stories intervention included the cost of training and the cost of delivering the
intervention. Training costs were measured by the time spent by the trainers. Costs per minute of time,
based on salary costs, were allocated, and any travel costs, costs of preparation time and the cost of
materials used for the training were also recorded, whereas costs associated with delivering the Social
Stories intervention were collected using a bottom-up estimation of the time spent by professionals to
plan and conduct sessions and to undertake any additional work. Tailored questionnaires for collecting
the costs of training and delivering Social Stories were developed by the research team based on our
LEGO®-based therapy trial - [-SOCIALISE® to capture the resource use in both Social Stories (trial) and
usual care (control) arms.

Costs of service use
Service use information was collected using the tailored questionnaires (completed by the parent/
guardian) to capture data on the use of the following services:

e community health services, including appointments with general practitioner (GP), nurse, child
development centre, walk-in centre, social worker and family support worker

e mental health services, including appointments with psychiatrist, psychologist, CAMHS therapist and
mental health nurse
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e hospital services, including outpatient visits, inpatient admissions, accidents, emergency visits and
urgent care centre visits

e school-based interventions/support provided by teachers, school nurses or school staff

e other, including medication and informal parental/guardian care (productivity cost).

Service use was multiplied by unit costs to arrive at a total cost in each arm. Unit costs of health and
social service use were obtained from two public sources: the National Cost Collection 2019-20°7 and
the Unit Costs of Health and Social Care report produced by the Personal Social Services Research
Unit (PSSRU).>® The costs of medication were based on the most recent version of the Prescription
Cost Analysis - England,*® and the costs of teachers were estimated based on the data reported by
the Department for Education.®® Privately paid services were estimated based on market prices, and
the productivity costs were valued according to national average wage rates. Appendix 2, Tables 60-67,
presents the summary of key unit costs used in the study.

Descriptive analysis

Total costs, including the intervention cost and service use costs, and QALYs were compared between
the intervention and control groups at baseline and 6-month follow-up. Unadjusted costs and QALYs
were presented using appropriate descriptive analyses.

Missing data

Based on the completed service use questionnaires, data were deemed as missing when all sections
under a particular item were left blank. For instance, where one question had subquestions, all were
deemed as missing when all were left blank. If one of these questions is answered, then the others
will be assumed zero. For EQ-5D-Y, due to the structure of the questionnaire, the whole section is
considered missing if any of the five questions is not answered. The missing data in service use and
EQ-5D-Y were imputed using Rubin’s multiple imputation method.é?

Primary economic analysis

All the outcomes were analysed after the trial ended according to a pre-specified health economic
analysis plan (HEAP). The primary analysis was a within-trial cost-utility analysis conducted from a
societal perspective. Combining costs and QALYs, an incremental ICER of cost per QALY was calculated
and against the WTP threshold of £20,000-30,000 per QALY gained to assess the cost-effectiveness
of Social Stories compared to usual care in children with ASC. Discounting was not applied due to the
short-term nature of the trial.

To adjust any imbalanced characteristics at baseline, regression models on an ITT basis were used to
compare mean costs and QALYs. The regression analyses were controlled for age, gender, stratification
factors (SEN status stratum: non-SEN or SEN and number of participants stratum: < 5 or > 5),
parent-completed SRS-2 score, baseline utility and baseline costs from the societal perspective. The
specification of the model followed the approach recommended by Glick et al.,>> which considers the
distribution of the dependent variable as well as any correlation between the cost and QALY outcomes.
The regression coefficients on treatment then represented the difference in mean cost and mean QALYs
between groups.

To take uncertainty into consideration, a non-parametric bootstrap resampling method on the basis of
5000 iterations was used to produce Cls around the cost and QALY differences and ICER. The number
of iterations was chosen because it was considered to be sufficient to generate robust estimates

of standard errors®? and is widely used in trial-based cost-effectiveness analyses for mental health
studies.®®¢4

The outcomes of bootstrapped iterations were presented in the conventional form of a cost-

effectiveness plane (CE plane) and a cost-effectiveness acceptability curve (CEAC). The CEAC presents
the probability of the intervention being cost-effective over a range of WTP thresholds per QALY.¢>
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The higher the probability, the more likely it is that the treatment is cost-effective at the particular
WTP threshold.

Sensitivity analyses
The following sensitivity analyses were conducted to test assumptions made in the primary analysis:

e To assess the impact of the missing data, a sensitivity analysis was carried out using the complete
case analysis (CCA), whereby results are analysed only for those participants who had both the
completed cost and outcome data at each time point.

e A sensitivity analysis was conducted based on the costs from the UK NHS and personal social
services (PSS) perspective.

e A sensitivity analysis was conducted based on the costs from the NHS/PSS and education
perspective.

Summary of changes to the protocol

Several changes were made to the protocol and study procedures during the course of the trial. These
are described in full here.

Inclusion criteria

In the original trial design, we planned to only include primary schools in the trial, given that the
evidence indicated that the intervention is best suited to this population. However, this study involved
both mainstream and SEN schools. As SEN schools often have a different structure than mainstream
schools, we identified that there may be occasions where a SEN school participant moved from year 6 to
year 7 without there being a change to any practical or environmental circumstances likely to influence
intervention delivery (i.e. they will be in the same school, same class and have the same teachers). As
part of a substantial amendment approved by North East - York REC on 2 January 2020, we specified
that if a participant in this situation wishes to be part of the trial, we would consent them to the trial as
if they were to remain a primary school student throughout their participation in the research.

Baseline data collection

Due to the structure of the academic year and school holidays, as well as other unexpected delays, we
found that there was sometimes a time lag between data being collected and randomisation. As part of
a substantial amendment approved by North East - York REC on 1 July 2020, we amended the baseline
data collection procedure to allow for baseline data to be recollected if significant time delays were
observed between the date of data collection and randomisation so that no data were collected more
than 3 months prior to the date of randomisation.

Recruitment

As part of a substantial amendment approved by North East - York REC on 1 July 2020, we were
granted approval to expand our recruitment strategy to include social media. Following this approval,
information about the study, including eligibility criteria, could be posted on the research teams’ social
media accounts, specifically including The Child Oriented Mental Health Intervention Centre Twitter
account (@COMICResearchUK), Facebook (COMIC Research) and the website (www.comic.org.uk). A
further change to recruitment was later made via a non-substantial submitted on 17 August 2020. The
purpose of this was to extend the pre-specified recruitment window to reflect an extension to the trial
granted by the funder in light of the COVID-19 pandemic.

Follow-up procedures

Two changes were made to the follow-up procedures during the course of the trial. Firstly, clarifications
were made to the follow-up procedure to formally document that where CRFs were not returned within
2 weeks of their due date, researchers would contact participants by e-mail, telephone and/or text
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(depending on participant contact preferences) a maximum of four times. For the 6-week follow-up,

if no response was received after four attempted contacts, no further action was taken. For the
6-month follow-up, participants were considered lost to follow-up after four attempted contacts. These
clarifications were accepted by North East - York REC on 1 July 2020.

Secondly, as part of the same amendment, due to the COVID-19 pandemic and associated social
distancing guidelines, we received approval to amend the follow-up procedures from researcher-based
data collection to allow for postal data collection. This meant that parents could choose whether to
receive a postal questionnaire or to continue with researcher-supported data collection (via their
preferred contact method of telephone or videoconferencing).

Consenting procedures

As a consequence of the COVID-19 pandemic and associated social distancing guidance, we were
required to update our consenting procedures which were previously all undertaken in person.

We amended our processes to allow for researchers to take consent remotely via telephone or
videoconferencing. Participants were sent consent forms via post to complete during telephone/video
calls, and these were returned to the trial team. This change was approved as part of a substantial
amendment by North East - York REC on 1 July 2020.

Qualitative component

Revisions were made to the approved interview and focus group schedules, and a survey was introduced

as part of the qualitative enquiry. These reflected only minor changes and were approved by North East -
York REC on 1 July 2020. Final version copies of all associated paperwork from the qualitative work can
be found in Report Supplementary Materials 3-6.

Randomisation procedures

Prior to the COVID-19 pandemic, the trial employed very strict timelines surrounding the randomisation
process. Specifically, interventionists needed to be trained within 2 weeks post randomisation and
following this, interventionists had a 4-week period to deliver the intervention before the 6-week

CRF was due. This timeline meant that we had to book provisional training dates for all schools and
then cancel those for schools allocated to usual care. Following the school closures associated with
the pandemic and the limited time with which to randomise schools without needing to extend the
trial into another school year, we proposed amending the randomisation procedure so that follow-ups
were triggered by the date that schools were trained and could start delivering the intervention rather
than by date of randomisation. This allowed us to randomise all schools and then schedule training
only for those schools allocated to the intervention arm. This change was reviewed by all the trial
oversight committees (TSC, DMEC, TMG) as well as the funder and was submitted as a non-substantial
amendment on 22 February 2021.
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Chapter 3 Clinical effectiveness results

Recruitment and retention

Recruitment

Between November 2018 and May 2021, 295 children across 98 schools were screened for trial
eligibility. Of these, 268 (90.8%) were found eligible according to the protocol-specified eligibility
criteria, 26 (8.8%) were ineligible and 1 (0.3%) had unclear/unknown eligibility status (due to missing
data on age). Of the 295 children screened, 292 (99.0%) had screening data available for analysis. A
summary of the available eligibility data is given in Table 3. The other three children were consented
and randomised and are therefore assumed to have been eligible. These participants are included in all
subsequent analyses. Of the 26 children that were deemed ineligible, the reasons for ineligibility were
(possibly more than one per participant): not attending a school in Yorkshire or the Humber (n = 1), the
parent/carer reporting that they did not feel the child had behavioural problems at school (n = 16), took
part in the ASSSIST feasibility study (n = 1) and use of Social Stories by the school in the current or
preceding school term (n = 15).

Initial consent to trial participation was obtained for all 268 children who were eligible. Of these, 45
(16.8%) subsequently withdrew (or were withdrawn) from trial participation prior to being randomised.
Hence, 223 children were eligible, consented and were not withdrawn prior to randomisation. Brief
details for the pre-randomisation withdrawals are given in Table 4.

TABLE 3 Available eligibility data as reported in the screening CRF (boldface indicates the response required for eligibility)

Eligibility criteria Yes, n (%) No, n (%) Unknown, n (%)
Aged 4-11 years 291 (99.7) 0(0.0) 1(0.3)

Attends participating schools in Yorkshire and the Humber 291 (99.7) 1(0.3) 0(0.0)

Has an ASC diagnosis 292 (100.0) 0(0.0) 0(0.0)
Parent/carer feels the child has behavioural problems in school 276 (94.5) 16 (5.5) 0 (0.0)
Parent/carer is able to complete English language outcome measures 292 (100.0) 0(0.0) 0(0.0)

Child took part in ASSSIST feasibility study 1(0.3) 291(99.7) 0(0.0)

School has used Social Stories in current or preceding school term 15(5.1) 277 (94.9) 0 (0)

TABLE 4 Reasons for pre-randomisation withdrawals

Reason n (%)

School lacking capacity/unable to facilitate trial 14 (31.1)
School and/or parent no longer wanted to be involved/withdrew consent 10 (22.2)
Child moved schools before randomisation could be completed 9(20.0)
School and/or parent not responding/uncontactable 8(17.8)
Child reached 12 + years of age before randomisation could be completed 3(6.7)
Baseline measures not received prior to the end of recruitment period 1(2.2)

Copyright © 2024 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

25



26

CLINICAL EFFECTIVENESS RESULTS

Between February 2019 and May 2021, 87 schools were randomised (44 to the intervention group

and 43 to the control group), with a total of 249 children being randomised (129 to the intervention
group and 120 to the control group). This figure includes the 223 eligible/consented children referred to
above, but also 26 children that were ineligible according to the protocol-specified eligibility criteria (see
above). Details of the school cluster sizes (at randomisation) by allocation and overall are given in Table 5.
Plots of the cumulative number of clusters and participants randomised over the recruitment period are
given in Figures 1 and 2 in the Report Supplementary Material 7. Overviews of the screening/recruitment
activity (including baseline data collection) are given in Figures 1 and 2.

Retention

Following randomisation, five (2.0%) participants were formally withdrawn from either certain aspects
of the planned follow-up data collection (e.g. just parent-completed data collection) or all follow-up data
collection (i.e. full withdrawal). A summary of post-randomisation withdrawals by allocation is given in
Table 6. The completeness of both teacher- and parent-reported data collection (randomised participants
only) is given in Table 7. The flow of the participants through the trial is illustrated in Figures 1 and 2
(teacher-completed data collection in Figure 1 and parent/carer-completed data collection in Figure 2).

From Table 7 and Figure 1, it is apparent that the proportion of participants retained for the purposes
of teacher-completed follow-up was reasonably stable across the two time points (approximately 85%
at both time points). However, it is clear from the figures in Table 7 that it was generally not the same
group of participants missing teacher-completed data at each time point. For example, 238 (95.6%)
participants had at least one available teacher-completed SRS-2 score (the primary outcome), meaning
only 4.4% of participants had no follow-up data for the primary outcome, although 15.3% were
missing primary end-point data (i.e. were missing primary outcome data at 6 months). There were some
differences in the completeness of teacher-completed follow-up between the randomised groups. For
example, at both week 6 and month 6, approximately 80% of participants allocated to the intervention
group had teacher-completed SRS-2 data, compared with approximately 90% of participants allocated
to the control. This difference is driven primarily by cluster-level loss to follow-up/non-response. For
example, at month 6, 10 (22.7%) whole school clusters were lost to follow-up in the intervention group,
compared with 5 (11.6%) in the control group.

For the parent/carer-completed data (see Table 7 and Figure 2), the proportion of participants retained
diminished slightly between the week 6 and month 6 follow-ups (approximately 78% at week 6 vs.

74% at month 6). However, loss to follow-up was again not monotonic, meaning a larger proportion
(approximately 86%) had parent-completed data for at least one follow-up time point. The completeness
of the parent-completed follow-up data differed somewhat between randomised groups at week 6,
with the proportion providing data at this time point being 5-10% lower in the intervention group than
in the control group, although at month 6 there was little difference between groups. In addition, the
proportion of participants with a baseline measurement and at least one follow-up measurement was
similar for each of the parent-reported outcomes.

TABLE 5 School cluster sizes (as randomised) by allocation and overall

Intervention

(N =44)

School cluster size

N 43 44 87

Mean (SD) 2.8(1.9) 2.9 (2.0) 2.9 (2.0)
Median (Q1, Q3) 2.0 (1.0, 4.0) 2.0 (2.0,4.0) 2.0 (1.0, 4.0)
Minimum, maximum 1.0,9.0 1.0,11.0 1.0,11.0

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/JBTM8017 Health Technology Assessment 2024 Vol. 28 No. 39

[ Screened (98 schools, 295 children) ]

Eligibility unknown (1 child)
e Missingage,n=1

Ineligible (26 children)

e Took part in ASSSIST feasibility study,n=1

e Did not attend school in Yorkshire/Humber,n=1

e School used Social Stories during current/preceding term,n = 15
o Parent doesn't feel their child has behavioural problems in school,n = 16 Pre-randomisation withdrawal (11 schools,? 45 children)

© School lacking in capacity/unable to facilitate study, n = 14

© School or parent no longer wanted to be involved/withdrew consent, n = 10
o Child moved schools before randomisation could be completed, n =9

e School or parent not responding/uncontactable,n=8

 Child reached 12+ years before randomisation could be completed, n =3

© Baseline measures not received prior to end of recruitment period,n=1

v

Baseline completed (87 schools, 247" children)
e SRS-2 total score (87 schools, 246 children)
e Goal-based outcome (86 schools, 240 children)

N
[ Randomised (87 schools, 249 children) ]

v v

Social Stories (44 schools, 129 children)

© 0 Social Stories sessions delivered,n =1

o 1-5 Social Stories sessions delivered, n = 13 Usual care (43 schools, 120 children)
® 6+ Social Stories sessions delivered, n = 81

* Number of sessions delivered missing, n = 34

Withdrawn (1 child)
e Parent unhappy with timescale/
organisation of research,n=1

A 4 A 4
Week 6 not completed (23 children) Week 6 not completed (10 children)
Week 6 completed (104 children) Week 6 completed (110 children)
e SRS-2 total score (104 children) e SRS-2 total score (110 children)
o Goal-based outcome (104 children) o Goal-based outcome (109 children)
Withdrawn (1 child) Withdrawn (1 child)
e Child left school/absent for e Child left school/absent for
prolonged period,n=1 prolonged period,n=1
A 4 A 4
N e
Month 6 not completed (23 children) Month 6 not completed (11 children)
Month 6 completed (104 children) Month 6 completed (108 children)
© SRS-2 total score (103 children) ® SRS-2 total score (108 children)
o Goal-based outcome (102 children)  Goal-based outcome (105 children)
J N\
. . . . . (
:End:‘":;.ng T prlma.ry analy5|f (4_1 (s;hor?ls,llizzchﬁ]l.cligen)) Including in primary analysis (42 schools, 118 children)
Xcluding from primary analysis (> schools, C_' ren Excluding from primary analysis (1 school, 2 children)
o No week 6/month 6 primary outcome data available,n=9 N N _
. N . _ * No week 6/month 6 primary outcome data available,n =2
® Missing baseline covariate data,n=3

J .

FIGURE 1 Recruitment and teacher completed data collection. a, Eleven schools where all participants withdrew prior to
randomisation; b, two participants with no teacher-completed baseline data.

Baseline data

School-level baseline data

Of the 98 schools that provided screening and/or baseline data for at least one participant (or potential
participant), 87 (88.8%) were randomised (44 schools to intervention and 43 to control). Randomisation
was stratified by school SEN status (whether the school was mainstream or whether the school was a
specific specialist provision setting, that is, non-SEN or SEN) and number of participants (< 5 or > 5).
Summaries of the distribution of these stratification factors within randomised groups are given
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[ Screened (98 schools, 295 children) ]
Eligibility unknown (1 child)
e Missingage,n=1

Ineligible (26 children)

o Took part in ASSSIST feasibility study,n=1

e Did not attend school in Yorkshire/Humber,n =1

 School used Social Stories during current/preceding term,n = 15
o Parent doesn't feel their child has behavioural problems in school, n = 16 Pre-randomisation withdrawal (11 schools,? 45 children)

 School lacking in capacity/unable to facilitate study, n = 14

e School or parent no longer wanted to be involved/withdrew consent, n = 10
o Child moved schools before randomisation could be completed,n =9

e School or parent not responding/uncontactable,n =8

o Child reached 12+ years before randomisation could be completed,n= 3

e Baseline measures not received prior to end of recruitment period,n= 1

v

Baseline completed (87 schools, 249 children)
e SRS-2 total score (87 schools, 249 children)

o PS| total stress score (87 schools, 244 children)

e RCADS total score (87 schools, 248 children)

e EQ-5D-Y VAS score (87 schools, 249 children)

N
[ Randomised (87 schools, 249 children) ]

|
v v

Social Stories (44 schools, 129 children)

e 0 Social Stories sessions delivered,n=1

 1-5 Social Stories sessions delivered, n = 13 Usual care (43 schools, 120 children)
e 6+ Social Stories sessions delivered, n =81

o Number of sessions missing, n = 34

Withdrawn (1 child)
e Parent unhappy with timescale/
organisation of research,n=1

N y
Week 6 not completed (31 children) Week 6 not completed (23 children)
Week 6 completed (97 children) Week 6 completed (97 children)
e SRS-2 total score (97 children) e SRS-2 total score (97 children)
e PS| total stress score (89 children) e PS| total stress score (95 children)
e RCADS total score (97 children) e RCADS total score (97 children)
e EQ-5D-Y VAS score (97 children) e EQ-5D-Y VAS score (97 children)
Withdrawn (1 child) Withdrawn (2 children)
e Questionnaire lost in post and e Parent did not want to complete
parent did not want to complete questionnaire,n=1
again,n=1 * No longer has enough time,n=1
A A
Month 6 not completed (32 children) Month 6 not completed (29 children)
Month 6 completed (95 children) Month 6 completed (89 children)
o SRS-2 total score (95 children) e SRS-2 total score (89 children)
o PS| total stress score (90 children) o PS| total stress score (84 children)
o RCADS total score (94 children) e RCADS total score (88 children)
e EQ-5D-Y VAS score (93 children) e EQ-5D-Y VAS score (89 children)

FIGURE 2 Recruitment and parent/carer completed data collection. a Eleven schools where all participants withdrew prior
to randomisation.

TABLE 6 Post-randomisation withdrawals by allocation

Control (N=120) Intervention (N = 129) Total (N = 249)

Withdrawal from parent/child follow-up 1(50.0) 1(33.3) 2 (40.0)
Withdrawal from intervention and teacher follow-up 0(0.0) 1(33.3) 1(20.0)
Full withdrawal 1(50.0) 1(33.3) 2 (40.0)
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TABLE 7 Completeness of teacher- and parent/carer-completed data

Control (N = 120) Intervention (N = 129) Total (N = 249)

Teacher completed

SRS-2 total T-score, n (%)

Baseline 120 (100.0) 126 (97.7) 246 (98.8)
Week 6 110(91.7) 104 (80.6) 214 (85.9)
Month 6 108 (90.0) 103 (79.8) 211 (84.7)
Baseline + > 1 follow-up completed 118 (98.3) 117 (90.7) 235 (94.4)

Goal-based outcome, n (%)

Baseline 114 (95.0) 126 (97.7) 240 (96.4)
Week 6 109 (90.8) 104 (80.6) 213(85.5)
Month 6 105 (87.5) 102 (79.1) 207 (83.1)
Baseline + > 1 follow-up completed 111 (92.5) 118 (91.5) 229 (92.0)

Parent/carer completed

SRS-2 total T-score, n (%)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 95 (73.6) 184 (73.9)
Baseline + > 1 follow-up completed 103 (85.8) 112 (86.8) 215 (86.3)

PSI total stress score, n (%)

Baseline 117 (97.5) 127 (98.4) 244 (98.0)
Week 6 95(79.2) 89 (69.0) 184 (73.9)
Month 6 84 (70.0) 90 (69.8) 174 (69.9)
Baseline + > 1 follow-up completed 100 (83.3) 107 (82.9) 207 (83.1)

RCADS total score, n (%)

Baseline 120 (100.0) 128(99.2) 248 (99.6)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 88 (73.3) 94 (72.9) 182 (73.1)
Baseline + > 1 follow-up completed 103 (85.8) 110 (85.3) 213 (85.5)

EQ-5D-Y VAS, n (%)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 93(72.1) 182 (73.1)
Baseline + = 1 follow-up completed 103 (85.8) 112 (86.8) 215 (86.3)

in Table 8, together with details regarding the distribution of school cluster sizes. It is evident from

Table 8 that the stratification (and blocking) of the randomisation sequence achieved its intended

goal of ensuring that the cluster allocations were (approximately) orthogonal with respect to the

chosen stratification factors. The very slightly higher mean cluster size and additional allocation in the

intervention group resulted in a slight imbalance in the number of participants in each group (129 in
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TABLE 8 Brief baseline characteristics (stratification factors and cluster sizes) of randomised schools

Control (N = 43) Intervention (N = 44) Total (N = 87)

School SEN status stratum, n (%)
Non-SEN 39 (90.7) 40 (90.9) 79 (90.8)
SEN 4(9.3) 4(9.1) 8(9.2)
Number of participants stratum, n (%)
<5 33(76.7) 35(79.5) 68 (78.2)
>5 10 (23.3) 9 (20.5) 19 (21.8)

Randomisation stratum, n (%)

Non-SEN and < 5 30 (69.8) 32(72.7) 62(71.3)
SENand <5 3(7.0) 3(6.8) 6(6.9)
Non-SEN and > 5 9(20.9) 8(18.2) 17 (19.5)
SEN and > 5 1(2.3) 1(2.3) 2(2.3)

Cluster size (as randomised)

N 43 44 87

Mean (SD) 2.8(1.9) 2.9(2.0) 2.9 (2.0)
Median (Q1, Q3) 2.0(1.0,4.0) 2.0(2.0,4.0) 2.0(1.0,4.0)
Minimum, maximum 1.0,9.0 1.0,11.0 1.0,11.0

the intervention group and 120 in the control group); however, this imbalance would not be expected to
have any material consequences for the analyses undertaken.

Participant-level baseline data

There were 266 children with available teacher-reported baseline data and 276 children with available
parent-reported baseline data. However, 19 (7.1%) of the 266 children with available teacher-reported
baseline data and 27 (9.8%) of the 276 children with available parent-reported baseline data were
withdrawn prior to randomisation. Hence, 247 (99.2%) of the 249 randomised participants had available
teacher-reported baseline data and 249 (100%) had available parent-reported baseline data. Participant-
level summaries of the randomisation stratification factors are given (by allocation and overall) in Table 9.
Parent-reported demographics of the randomised participants are given (by allocation and overall) in
Table 10. Participant-level summaries of the baseline scores for the teacher- and parent-completed
outcome measures are given (by allocation and overall) in Table 11. Plots illustrating the distribution

of the observed baseline teacher-reported SRS-2 total raw and T-scores are given in Figures 3 and 4,
respectively, in the Report Supplementary Material 7.

The figures in Table 9 show the distribution of participants across the four randomisation strata was
reasonably similar across the two groups, although naturally there are some departures from perfect
balance at the individual level owing to the cluster randomised design. Again, this would not be
expected to have any material influence on the analyses undertaken. The figures reported in Table 10
show that the participant-level demographic factors collected were well completed and that the
distributions of these were similar across the groups as randomised. From Table 11, it is evident that
the raw scores for the teacher-reported SRS-2 were slightly higher (‘worse’) in the intervention group
than in the control group at baseline, and that this translated into a small difference in the T-scores (the
primary outcome). However, in both cases, the discrepancies are well within what would be expected
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TABLE 9 Randomisation stratification factors (participant-level summaries)

Control (N = 120) Intervention (N = 129) Total (N = 249)

School SEN status stratum, n (%)
Non-SEN 111 (92.5) 116 (89.9) 227 (91.2)
SEN 9(7.5) 13(10.1) 22(8.8)
Number of participants stratum, n (%)
<5 70 (58.3) 80 (62.0) 150 (60.2)
>5 50 (41.7) 49 (38.0) 99 (39.8)

Randomisation stratum, n (%)

Non-SEN and < 5 66 (55.0) 71 (55.0) 137 (55.0)
SENand <5 4(3.3) 9(7.0) 13(5.2)
Non-SEN and > 5 45 (37.5) 45 (34.9) 90 (36.1)
SEN and > 5 5(4.2) 4(3.1) 9 (3.6)

TABLE 10 Parent-reported demographics of randomised participants

Control (N = 120) Intervention (N = 129) Total (N = 249)

Age (years)

N 120 129 249

Mean (SD) 8.6 (1.8) 8.5(1.7) 8.5(1.7)

Median (Q1, Q3) 8.9 (7.2,10.0) 8.7(7.2,9.8) 8.7(7.2,9.9)

Minimum, maximum 49,114 45,119 45,119
Sex, n (%)

Male 90 (75.0) 95 (73.6) 185 (74.3)

Female 30 (25.0) 34 (26.4) 64 (25.7)

Ethnicity, n (%)

White - British 103 (85.8) 107 (82.9) 210 (84.3)
White - Irish 1(0.8) 0(0.0) 1(0.4)
White - GRT 0(0.0) 1(0.8) 1(0.4)
White - other 2(1.7) 6(4.7) 8(3.2)
Black - African 1(0.8) 1(0.8) 2(0.8)
Asian - Indian 2(1.7) 0(0.0) 2(0.8)
Asian - Pakistani 1(0.8) 5(3.9) 6(2.4)
Asian - Bangladeshi 1(0.8) 0(0.0) 1(0.4)
Asian - Chinese 0 (0.0) 1(0.8) 1(0.4)
Asian - other 0(0.0) 2(1.6) 2(0.8)
continued
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TABLE 10 Parent-reported demographics of randomised participants (continued)

Mixed - white and Black Caribbean
Mixed - white and Asian
Mixed - other
Other - other
Prefer not to say

ASC diagnosis confirmed by?
Psychiatrist
Clinical psychologist
Speech and language therapist
Educational psychologist
Paediatrician

Other

Control (N = 120)

1(0.8)
2(1.7)
3(2.5)
1(0.8)
2(1.7)

8(6.7)

50 (41.7)
30 (25.0)
19 (15.8)
64 (53.3)
16 (13.3)

ASC diagnosis part of multidisciplinary assessment?, n (%)

Yes
No
Missing
Child’s age at the time of ASC diagnosis (years)
N
Mean (SD)
Median (Q1, Q3)
Minimum, maximum
Child receiving CAMHS support?, n (%)
Yes
No
Comorbidities?
Physical health problems
Mental health or psychological problems
Developmental problems or learning difficulties
Cognitive problems or learning disability

Genetic or chromosomal problems

116 (96.7)
3(2.5)
1(0.8)

120
55(2.2)
5.0(4.0,7.0)
2.0,10.0

10 (8.3)
110(91.7)

31(25.8)
16 (13.3)
18 (15.0)
4(3.3)
5(4.2)

Intervention (N = 129)

2 (1.6)
2 (1.6)
2(1.6)
0(0.0)
0(0.0)

19 (14.7)
49 (38.0)
36(27.9)
18 (14.0)
71(55.0)
15(11.6)

119 (92.2)
10(7.8)
0(0.0)

129
52(2.1)
5.0(4.0,7.0)
2.0,10.0

11 (8.5)
118 (91.5)

33(25.6)
15(11.6)
17 (13.2)
8(6.2)
2(1.6)

Total (N = 249)
3(1.2)
4(1.6)
5(2.0)
1(0.4)
2(0.8)

27(10.8)
99 (39.8)
66 (26.5)
37 (14.9)
135(54.2)
31(12.4)

235 (94.4)
13(5.2)
1(0.4)

249
5.3(2.1)
5.0(4.0,7.0)
2.0,10.0

21(8.4)
228 (91.6)

64 (25.7)
31(12.4)
35(14.1)
12 (4.8)
7(2.8)

GRT: Gypsy, Roma and Traveller.

a Possibly more than one category per individual.
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TABLE 11 Baseline scores for teacher- and parent-reported outcomes and treatment preferences (range of possible scores
are noted in parentheses for each outcome measure)

Control (N = 120)

Intervention (N = 129) Total (N = 249)

Teacher SRS-2 total raw score® (0-195)

N
Mean (SD)
Median (Q1, Q3)

120
90.4 (28.7)
89.5(72.0, 113.0)

126
94.5(31.8)
98.0 (69.0, 120.0)

246
92.5(30.3)
94.0 (69.0, 115.0)

Minimum, maximum 22.0,162.0 26.0,165.0 22.0,165.0
Teacher SRS-2 total T-score? (38-90)

N 120 126 246

Mean (SD) 71.2(9.9) 72.9 (11.8) 72.1(10.9)

Median (Q1, Q3)

72.0 (64.5,79.0)

73.5(62.0, 82.0)

73.0 (63.0, 80.0)

Minimum, maximum 48.0, 90.0 47.0, 90.0 47.0,90.0
Parent SRS-2 total raw score? (0-195)

N 120 129 249

Mean (SD) 116.5 (24.0) 114.4 (23.6) 115.4 (23.8)

Median (Q1, Q3)

118.0(102.0, 132.0)

119.0(101.0, 129.0)

118.0 (102.0, 130.0)

Minimum, maximum 50.0, 170.0 34.0,161.0 34.0,170.0
Parent SRS-2 total T-score? (37-100)

N 120 129 249

Mean (SD) 82.5(8.1) 82.0 (8.4) 82.3(8.2)

Median (Q1, Q3)

84.0(78.0, 90.0)

84.0(78.0, 89.0)

84.0(78.0, 90.0)

Minimum, maximum 57.0,90.0 50.0, 90.0 50.0, 90.0
PSI total stress score? (36-180)

N 117 127 244

Mean (SD) 103.2 (20.9) 104.9 (19.5) 104.1 (20.1)

Median (Q1, Q3)

104.0 (90.0, 117.0)

104.0 (94.0, 119.0)

104.0(91.0, 118.0)

Minimum, maximum 47.0,147.0 52.0,147.0 47.0,147.0
PSI Parental Distress Score? (12-60)

N 119 128 247

Mean (SD) 32.6 (9.5) 32.7 (9.3) 32.6(9.4)

Median (Q1, Q3)

32.0(26.0, 39.0)

32.5(26.0, 40.0)

32.0(26.0, 39.0)

Minimum, maximum 13.0, 53.0 12.0,55.0 12.0,55.0
PSI Parent/Child Dysfunction Score® (12-60)

N 120 128 248

Mean (SD) 31.6(7.1) 33.1(6.9) 32.4(7.1)

Median (Q1, Q3)

Minimum, maximum

31.5(27.0, 36.0)
14.0,47.0

34.0 (28.5, 38.0)
13.0,51.0

33.0(28.0,37.0)
13.0,51.0

continued
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TABLE 11 Baseline scores for teacher- and parent-reported outcomes and treatment preferences (range of possible scores
are noted in parentheses for each outcome measure) (continued)

Control (N = 120)

Intervention (N = 129)

Total (N = 249)

PSI Difficult Child Score® (12-60)
N
Mean (SD)
Median (Q1, Q3)

118
39.1(8.1)
40.0 (34.0, 45.0)

127
39.1(6.9)
39.0 (34.0, 44.0)

245
39.1(7.5)
39.0(34.0,44.0)

Minimum, maximum 14.0, 56.0 21.0,55.0 14.0, 56.0
RCADS total score® (0-141)

N 120 128 248

Mean (SD) 45.7 (23.3) 44.7 (21.6) 45.2 (22.4)

Median (Q1, Q3)

45.0(27.6, 59.5)

41.0(28.5, 59.0)

43.5(28.5, 59.0)

Minimum, maximum 2.0,102.0 5.0, 100.0 2.0,102.0
RCADS Social Phobia Score® (0-27)

N 120 129 249

Mean (SD) 10.7 (6.9) 10.3(7.0) 10.5(7.0)

Median (Q1, Q3) 11.0(5.0, 16.0) 10.0 (4.0, 15.0) 10.0 (5.0, 16.0)

Minimum, maximum 0.0,27.0 0.0,26.0 0.0,27.0
RCADS Panic Disorder Score? (0-27)

N 120 128 248

Mean (SD) 5.0 (4.4) 5.1(4.2) 5.1 (4.3)

Median (Q1, Q3) 4.0(2.0,7.5) 4.0(2.0,8.0) 4.0(2.0,8.0)

Minimum, maximum 0.0,20.0 0.0, 18.0 0.0,20.0
RCADS Separation Anxiety Score? (0-21)

N 120 129 249

Mean (SD) 9.1(5.1) 8.7 (4.6) 8.9 (4.9)

Median (Q1, Q3) 9.0(5.0, 13.0) 8.0(5.8,12.0) 9.0(5.0, 12.0)

Minimum, maximum 0.0, 20.0 0.0,21.0 0.0,21.0
RCADS Generalised Anxiety Score? (0-18)

N 120 128 248

Mean (SD) 7.2 (4.5) 6.4 (4.1) 6.8 (4.3)

Median (Q1, Q3) 6.0 (4.0, 10.0) 6.0(3.0,9.0) 6.0 (4.0, 9.5)

Minimum, maximum 0.0, 18.0 0.0, 16.0 0.0, 18.0
RCADS Obsessive - Compulsive Score? (0-18)

N 120 128 248

Mean (SD) 4.6 (3.2) 4.7 (3.4) 4.6 (3.3)

Median (Q1, Q3) 4.0(2.0,7.0) 4.0(2.0, 6.5) 4.0(2.0,7.0)

Minimum, maximum 0.0, 13.0 0.0, 15.6 0.0,15.6
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TABLE 11 Baseline scores for teacher- and parent-reported outcomes and treatment preferences (range of possible scores

are noted in parentheses for each outcome measure) (continued)

Control (N = 120)

RCADS Major Depression Score® (0-30)

Intervention (N = 129)

Total (N = 249)

N 120 129 249

Mean (SD) 9.2(4.9) 9.3(4.8) 9.3(4.8)

Median (Q1, Q3) 9.0(6.0, 13.0) 10.0 (5.0, 12.2) 9.0(6.0, 13.0)

Minimum, maximum 0.0,21.0 1.0,21.0 0.0,21.0
EQ-5D-Y VAS® (0-100)

N 120 129 249

Mean (SD) 79.0 (19.0) 80.6 (18.8) 79.8(18.9)

Median (Q1, Q3)

80.0 (70.0, 95.0)

90.0 (70.0, 95.0)

85.0(70.0, 95.0)

Minimum, maximum 30.0, 100.0 25.0,100.0 25.0,100.0
Teacher treatment preferencec (0-100)

N 116 126 242

Mean (SD) 80.2 (22.8) 79.7 (22.0) 80.0 (22.3)

Median (Q1, Q3)

90.0 (60.0, 100.0)

87.5(50.0, 100.0)

90.0 (50.0, 100.0)

Minimum, maximum 0.0, 100.0 25.0,100.0 0.0, 100.0
Parent treatment preferencec (0-100)

N 120 129 249

Mean (SD) 85.3(21.2) 83.3(21.0) 84.3 (21.1)

Median (Q1, Q3)

Minimum, maximum

100.0 (75.0, 100.0)
20.0, 100.0

98.0(70.0, 100.0)
25.0,100.0

100.0 (70.0, 100.0)
20.0, 100.0

a Higher score indicates ‘worse’ outcome.
b Higher score indicates ‘better’ outcome.

¢ Higher scores indicate preference for Social Stories.

due to random error alone. This, coupled with the fact that randomisation was only completed after all
baseline data were collected, suggests the observed differences are not the result of any systematic

(i.e. non-random) processes or biases. Likewise, minor differences between groups are evident for the
other teacher- and parent-reported secondary outcomes, but none are any more extreme than would be
expected from purely random variation.

Parent, teacher and interventionist baseline demographics

Demographic data were also collected from participant’s parents/carers, teachers and interventionists
associated with the participating children at baseline. Demographic data for the parents/carers of the
249 randomised participants are given in Table 12. Demographic data were available for 226 teachers
associated with children that went on to be randomised and 184 interventionists associated with
schools that went on to be randomised. These demographic data are summarised in Tables 13 and 14,
respectively.
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TABLE 12 Demographics of parents/carers associated with the 249 randomised participants

Control (N = 120) Intervention (N = 129) Total (N = 249)

Relationship to participant, n (%)

Parent 115 (95.8) 127 (98.4) 242 (97.2)

Other with parental responsibility 5(4.2) 2(1.6) 7(2.8)
Sex, n (%)

Male 6(5.0) 12 (9.3) 18(7.2)

Female 113 (94.2) 117 (90.7) 230(92.4)

Prefer not to say 1(0.8) 0(0.0) 1(0.4)
Age (years)

N 120 129 249

Mean (SD) 38.3(6.7) 39.2(7.6) 38.8(7.2)

Median (Q1, Q3) 38.0(34.0,43.0) 38.0 (34.0, 44.0) 38.0 (34.0, 43.0)

Minimum, maximum 25.0,64.0 24.0, 66.0 24.0, 66.0

Ethnicity, n (%)

White - British 106 (88.3) 110(85.3) 216 (86.7)
White - Irish 1(0.8) 0(0.0) 1(0.4)
White - other 4(3.3) 3(2.3) 7(2.8)
Black - British 0(0.0) 1(0.8) 1(0.4)
Black - African 1(0.8) 1(0.8) 2(0.8)
Asian - Indian 2(1.7) 0(0.0) 2(0.8)
Asian - Pakistani 1(0.8) 6(4.7) 7(2.8)
Asian - Bangladeshi 1(0.8) 0(0.0) 1(0.4)
Asian - Chinese 0(0.0) 1(0.8) 1(0.4)
Asian - other 0 (0.0) 1(0.8) 1(0.4)
Mixed - white and Black Caribbean 1(0.8) 1(0.8) 2(0.8)
Mixed - white and Asian 1(0.8) 2(1.6) 3(1.2)
Mixed - other 0 (0.0) 1(0.8) 1(0.4)
Other - Arab 0(0.0) 1(0.8) 1(0.4)
Other - other 0(0.0) 1(0.8) 1(0.4)
Prefer not to say 2(1.7) 0(0.0) 2(0.8)

Relationship status, n (%)

Single 17 (14.2) 22 (17.1) 39 (15.7)
Married/civil partnership/cohabiting 85 (70.8) 88 (68.2) 173 (69.5)
Divorced/separated 17 (14.2) 18 (14.0) 35(14.1)
Widowed 1(0.8) 1(0.8) 2(0.8)
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TABLE 12 Demographics of parents/carers associated with the 249 randomised participants (continued)

Control (N = 120) Intervention (N = 129)

Total (N = 249)

Highest level of education, n (%)

Primary or less 1(0.8) 1(0.8) 2(0.8)
Secondary school 18 (15.0) 20 (15.5) 38 (15.3)
Further education 49 (40.8) 54 (41.9) 103 (41.4)
Higher education 51 (42.5) 50 (38.8) 101 (40.6)
Other 0(0.0) 1(0.8) 1(0.4)
Missing 1(0.8) 3(2.3) 4(1.6)

Main occupation, n (%)

Employed 69 (57.5) 75(58.1) 144 (57.8)
Full-time parent/carer 40 (33.3) 49 (38.0) 89 (35.7)
Volunteer/between jobs 1(0.8) 0(0.0) 1(0.4)
Student/trainee 3(2.5) 2(1.6) 5(2.0)
Retired 2(1.7) 2(1.6) 4(1.6)
Unemployed 5(4.2) 0(0.0) 5(2.0)
Missing 0(0.0) 1(0.8) 1(0.4)

Ever received support/therapy regarding child’s ASC diagnosis, n (%)
Yes 50(41.7) 54 (41.9) 104 (41.8)
No 70 (58.3) 75(58.1) 145 (58.2)

TABLE 13 Demographics of teachers associated with randomised participants at baseline

Control (N = 118) Intervention (N = 108)

Total (N = 226)

Median (Q1, Q3)

35.0(29.0, 45.0)

35.5(29.5,45.0)

Sex, n (%)
Male 25(21.2) 18 (16.7) 43 (19.0)
Female 92 (78.0) 88 (81.5) 180 (79.6)
Missing 1(0.8) 2(1.9) 3(1.3)
Age (years)
N 117 108 225
Mean (SD) 36.5(9.4) 37.4(9.7) 36.9 (9.5)

35.0(29.0, 45.0)

Minimum, maximum 21.0,57.0 22.0,67.0 21.0,67.0
Time working with children/young people (years)

N 117 108 225

Mean (SD) 13.7 (8.3) 13.1(8.3) 13.4(8.3)

Median (Q1, Q3)

Minimum, maximum

12.0 (7.0, 20.0)
1.0,36.0

11.0(7.5, 16.5)
1.0,45.0

12.0(7.0, 18.0)
1.0,45.0

continued
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TABLE 13 Demographics of teachers associated with randomised participants at baseline (continued)

Control (N = 118) Intervention (N = 108) Total (N = 226)

Knowledge and experience of working with ASC, n (%)

Limited 9 (7.6) 8(7.4) 17 (7.5)
Moderate 47 (39.8) 60 (55.6) 107 (47.3)
Sound 48 (40.7) 32(29.6) 80 (35.4)
In depth 14 (11.9) 8(7.4) 22(9.7)
Current professional role/occupation?
Teacher/educator 101 (85.6) 99 (91.7) 200 (88.5)
TA 4(3.4) 2(1.9) 6(2.7)
High-level TA 2(1.7) 0(0.0) 2(0.9)
Learning mentor 2(1.7) 1(0.9) 3(1.3)
SENCO 15(12.7) 10(9.3) 25(11.1)
Emotional Literacy Support Assistant 0(0.0) 0(0.0) 0(0.0)
Specialist autism teacher for local authority 2(1.7) 1(0.9) 3(1.3)
Headteacher 0(0.0) 0 (0.0) 0 (0.0)
Senior staff member 19 (16.1) 20 (18.5) 39(17.3)
Other 5(4.2) 4(3.7) 9 (4.0)

a Possibly more than one category per individual.

TABLE 14 Demographics of interventionists associated with randomised schools

Control (N = 76)

Intervention (N = 108)

Total (N = 184)

Sex, n (%)
Male 4(5.3) 6(5.6) 10 (5.4)
Female 70(92.1) 102 (94.4) 172 (93.5)
Missing 2(2.6) 0(0.0) 2(1.1)
Age (years)
N 75 107 182
Mean (SD) 43.3(10.8) 42.1(11.3) 42.6(11.1)
Median (Q1, Q3) 45.0(35.0, 52.0) 43.0(35.0, 51.0) 45.0(35.0,51.0)
Minimum, maximum 22.0,62.0 20.0, 64.0 20.0, 64.0
Time working with children/young people (years)
N 75 106 181
Mean (SD) 14.4(7.8) 12.7 (8.6) 13.4(8.3)
Median (Q1, Q3) 14.0 (8.0, 20.0) 11.0(5.0, 19.0) 13.0(7.0, 19.0)
Minimum, maximum 0.8, 35.0 1.0,44.0 0.8,44.0
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TABLE 14 Demographics of interventionists associated with randomised schools (continued)

Control (N = 76) Intervention (N = 108) Total (N = 184)

Knowledge and experience of working with ASC, n (%)

Limited 7(9.2) 24 (22.2) 31(16.8)
Moderate 27 (35.5) 39 (36.1) 66 (35.9)
Sound 35(46.1) 37 (34.3) 72(39.1)
In depth 7(9.2) 8(7.4) 15(8.2)

Current professional role/occupation?

Teacher/educator 1(1.3) 1(0.9) 2(1.1)

TA 64 (84.2) 90 (83.3) 154 (83.7)
High-level TA 11 (14.5) 8(7.4) 19 (10.3)
Learning mentor 3(3.9) 6(5.6) 9(4.9)
SENCO 1(1.3) 1(0.9) 2(1.1)
Emotional Literacy Support Assistant 2(2.6) 1(0.9) 3(1.6)
Specialist autism teacher for local authority 1(1.3) 1(0.9) 2(1.1)
Headteacher 0(0.0) 0(0.0) 0(0.0)
Senior staff member 0(0.0) 0(0.0) 0(0.0)
Other 5(6.6) 6(5.6) 11 (6.0)

a Possibly more than one category per individual.

Intervention delivery

Of the 44 schools and 129 participants allocated to the Social Stories group, 95 (73.6%) participants
[across 36 (81.8%) schools] had available intervention delivery data. Summaries of the number of Social
Stories sessions attended/administered and the time frame in which these were conducted are given

in Tables 15 and 16 for the 95 participants with available session log data. The remaining 34 (26.4%)
participants allocated to Social Stories were missing session log data and are therefore missing details of
the number and timing of any sessions that were delivered.

Primary outcome analyses

Descriptive analyses

The SRS-2 was collected from participating children’s teachers at baseline (prior to randomisation) and
6 weeks and 6 months post randomisation. The responses to the SRS-2 are used to derive a total score
that is then converted to a T-score lying between 38 and 90 (inclusive). Of the 249 children randomised,
247 (99.2%) had available teacher-completed SRS-2 data, and for all but one of these participants, a
valid total score could be derived. Hence, 246 (98.8%) participants had observed primary outcome
data at baseline. Of the 249 randomised participants, 214 (85.9%) had observed primary outcome

data at 6 weeks post randomisation, and 211 (84.7%) had observed primary outcome data at 6 months
post randomisation (the primary end point). In total, 235 (94.4%) participants had observed primary
outcome data at baseline and for at least one post-randomisation time point. Descriptive summaries
of the primary outcome data at the three time points are given by allocation and overall in Table 17.
Plots of the distribution of the primary outcome at each time point are given in Figures 5-7 in Report
Supplementary Material 7, stratified by randomised group.
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TABLE 15 Intervention delivery by allocation

Control (N = 120) Intervention (N = 129) Total (N = 249)

Number of Social Stories sessions delivered

N 120 95 215

Mean (SD) 0.0 (0.0) 6.3(1.9) 2.8(3.4)
Median (Q1, Q3) 0.0(0.0,0.0) 6.0(6.0,7.0) 0.0(0.0, 6.0)
Minimum, maximum 0.0,0.0 0.0, 10.0 0.0, 10.0

Number of Social Stories sessions delivered, n (%)

0 120 (100.0) 1(0.8) 121 (48.6)
1 0(0.0) 1(0.8) 1(0.4)

2 0(0.0) 3(2.3) 3(1.2)

3 0(0.0) 1(0.8) 1(0.4)

4 0(0.0) 2 (1.6) 2(0.8)

5 0(0.0) 6(4.7) 6(2.4)

6 0(0.0) 51(39.5) 51(20.5)
7 0(0.0) 14 (10.9) 14 (5.6)
8 0(0.0) 3(2.3) 3(1.2)

9 0(0.0) 3(2.3) 3(1.2)
10 0(0.0) 10(7.8) 10 (4.0)
Missing 0(0.0) 34 (26.4) 34 (13.7)

Number of Social Stories sessions delivered, n (%)

Attended O sessions 120 (100.0) 1(0.8) 121 (48.6)
Attended 1-5 sessions 0(0.0) 13(10.1) 13(5.2)
Attended 6 + sessions 0(0.0) 81 (62.8) 81 (32.5)
Missing 0 (0.0) 34 (26.4) 34 (13.7)

TABLE 16 Time between randomisation and first and last Social Stories sessions (participants that had = 1 session only)

Time to first Social Stories session (weeks)

Mean 3.4(1.3)
Median (Q1, Q3) 3.4(2.7,3.9)
Minimum, maximum 0.6,9.3

Time to last Social Stories session (weeks)

Mean 6.9 (2.8)
Median (Q1, Q3) 6.3(5.3,8.0)
Minimum, maximum 1.7,16.0
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TABLE 17 Teacher-reported SRS-2 total T-scores by allocation and overall

Baseline®

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Week 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

Control (N = 120)

120

71.2(9.9)

72.0 (64.5,79.0)
48.0, 90.0

110

70.5(11.4)
71.0(62.0, 79.0)
44.0,90.0

108

70.6 (10.2)

71.0 (64.0, 78.0)
44.0,90.0

Intervention (N = 129)

126

72.9 (11.8)
73.5(62.0, 82.0)
47.0,90.0

104

71.2(11.8)
72.0(63.0, 80.5)
46.0, 90.0

103

69.9 (11.6)
70.0(61.0, 78.0)
45.0, 90.0

Health Technology Assessment 2024 Vol. 28 No. 39

Total (N = 249)

246

72.1(10.9)
73.0(63.0, 80.0)
47.0,90.0

214

70.8 (11.5)

71.0 (63.0, 80.0)
44.0,90.0

211

70.3(10.9)
71.0(63.0, 78.0)
44.0,90.0

a Score between 38 and 90, where higher scores indicate ‘worse’ outcome.

Primary analysis

Of the 87 schools (249 children) randomised, 83 (95.4%) schools [238 (95.6%) children] had at least one
available follow-up measurement. However, three of these participants were missing a baseline score
(due to there being = 8 missing items for their baseline teacher-reported SRS-2 assessment, meaning

a baseline T-score could not be derived). In the absence of pre-specified procedures for addressing
missing baseline covariate data, these three participants were excluded from the primary analysis

model. Hence, the primary analysis model included 235 (94.4%) participants across 83 school clusters.
Point and 95% Cl estimates for the differences in expected teacher-reported SRS-2 total T-score at

6 weeks and 6 months from the fitted model are given in Table 18 and are illustrated in Figure 8 in Report
Supplementary Material 7. Basic diagnostic plots for the fitted primary analysis model are given in Figures 9
and 10 in Report Supplementary Material 7.

Conditional on all of the assumptions used to calculate them, the point estimates in Table 18 suggest
the data are most compatible with the hypotheses positing that allocation to Social Stories causes small
(around half the target difference used for planning) reductions in teacher-reported SRS-2 scores at

6 weeks and 6 months following randomisation. However, the p-values in Table 18 for the tests of

TABLE 18 Treatment effect estimates at 6 weeks and 6 months post randomisation from
the planned primary analysis model

Estimated difference (intervention - control)

in expected value (95% CI?) p-value?
Week 6 -1.14 (-3.35 to 1.06) 0.310
Month 6 (primary end point) -1.61(-4.18 to 0.96) 0.220

a Based on delta method standard errors.

Copyright © 2024 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

41



42

CLINICAL EFFECTIVENESS RESULTS

H, : 6 = 0 at each time point suggest that the observed differences would not be particularly surprising
if allocation truly has no effect on these outcomes. Hence, the observed data are quite compatible with
allocation to Social Stories, not causing any reduction in scores at 6 weeks and 6 months compared with
control (again contingent on the manifold assumptions that the various estimates and test statistics are
based on). The residual plots in Figures 12 and 13 in Report Supplementary Material 7 suggest departures
from the key distributional assumptions of the fitted model are relatively limited and are unlikely to have
any material effect on the substantive conclusions of the primary analysis. For example, removal of the
extreme and potentially influential participant identified in Figure 9 results in fairly modest reductions

of the estimated treatment effects at 6 weeks and 6 months [6 weeks -0.89 (95% Cl -3.00 to 1.21);

6 months =1.59 (95% Cl -4.15 to 0.96)], but the substantive conclusions remain relatively unaffected.

Subgroup analyses

Teacher treatment preference

Teachers reported their treatment preference at baseline using a 0-100 VAS, where 0 indicates strong
preference for usual care (for the relevant child) and 100 indicates strong preference for Social Stories
(for the relevant child). For the purposes of the subgroup analyses reported here, the preference score
was used to classify children into three categories: (1) Prefers usual care if < 50; (2) No preference

if = 50 and (3) Prefers Social Stories if > 50. Summaries of the raw scores and the derived categories
are given in Table 19. The distribution of observed preference scores is illustrated in Figure 11 in Report
Supplementary Material 7.

TABLE 19 Subgroup summaries by allocation and overall

Control (N = 120) Intervention (N = 129) Total (N = 249)

Treatment preference score® (0-100)

N 116 126 242

Mean (SD) 80.2 (22.8) 79.7 (22.0) 80.0 (22.3)
Median (Q1, Q3) 90.0 (60.0, 100.0) 87.5(50.0, 100.0) 90.0 (50.0, 100.0)
Minimum, maximum 0.0, 100.0 25.0,100.0 0.0, 100.0

Treatment preference category,® n (%)

Prefers usual care 3(2.5) 1(0.8) 4(1.6)

No preference 25(20.8) 34 (26.4) 59 (23.7)
Prefers Social Stories 88(73.3) 91(70.5) 179 (71.9)
Missing 4(3.3) 3(2.3) 7(2.8)

Diagnosed mental health or psychological problem, n (%)

Yes 16 (13.3) 15(11.6) 31(12.4)
No 86(71.7) 98 (76.0) 184 (73.9)
Missing 18 (15.0) 16 (12.4) 34 (13.7)

Diagnosed cognitive problems/learning difficulties, n (%)

Yes 19 (15.8) 23(17.8) 42 (16.9)
No 83(69.2) 90 (69.8) 173 (69.5)
Missing 18 (15.0) 16 (12.4) 34 (13.7)

a Higher scores indicate preference for Social Stories.
b Prefers usual care if score < 50, No preference if score = 50 and prefers Social Stories otherwise.
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Of the 249 participants that were randomised, 230 (92.4%) had observed primary outcome data (week
6 and/or month 6), complete baseline covariate data and complete baseline treatment preference data.
To estimate treatment effects at 6 weeks and 6 months by treatment preference category (Prefers usual
care, No preference, Prefers Social Stories), the primary analysis model was augmented with additional
terms for the main effect of preference subgroup, the two-way interactions between preference and
allocation and preference and time point and the three-way interaction between preference, allocation
and time point.

The treatment effect estimates, 95% Cls and p-values for the 6 time points by subgroup strata are
given in Table 20. While the point estimates do show some variation across these strata, this apparent
variation is not any more than might be expected, even if there truly is no variation in treatment effect
across these strata. The p-value for the likelihood ratio test of the full model (main effects and two/
three-way interactions for allocation, time point and treatment preference) and the constrained model
(main effects for allocation, time point and treatment preference and two-way interactions between
allocation and time point and treatment preference and time point) is 0.75. Hence, overall, there is little
evidence for any interaction between treatment preference and allocation. However, given the sparsity
of the data, the absence of evidence for any interaction provides relatively little information concerning
the presence/absence of treatment effect heterogeneity across treatment preference strata.

Diagnosed mental health or psychological problems

Parents of participating children reported whether their child had any diagnosed mental health and/

or psychological problems at the time of the baseline data collection. A summary of the binary (Yes/
No) responses is given in Table 19. The majority of participants (73.9%) had no diagnosed mental health

TABLE 20 Treatment effect estimates at 6 weeks and 6 months by teacher-reported baseline treatment preference

Time Subgroup Estimated difference (intervention - control) in expected value (95% CI?) p-value?

Treatment preference

Week 6  Prefers usual care 4.25(-13.13 t0 21.62) 0.632
No preference -0.00 (-4.39 to 4.38) 0.998
Prefers Social Stories -1.82(-4.33 t0 0.69) 0.155
Month 6 Prefers usual care -1.75(-21.70 to 18.19) 0.863
No preference -2.89(-7.89 to 2.11) 0.257
Prefers Social Stories -1.37 (-4.23 to 1.50) 0.350

Diagnosed mental health/psychological problem

Week 6  Yes -2.43 (-8.09 to 3.24) 0.401
No -1.08 (-3.71 to 1.56) 0.424
Month 6 Yes -3.17 (-10.06 to 3.72) 0.367
No -1.07 (-4.08 to 1.93) 0.483

Diagnosed cognitive problem or learning difficulty

Week 6  Yes -4.26 (-9.58 to 1.06) 0.117
No -0.60 (-3.28 to0 2.09) 0.662
Month 6 Yes -0.52 (-6.60 to 5.57) 0.868
No -1.79 (-4.90 to 1.32) 0.260

a Based on delta method standard errors.
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problem, but a substantial minority (12.4%) had a diagnosis reported. Furthermore, 34 participants
(13.7%) were missing information on mental health and/or psychological problem diagnoses. Of the
249 children randomised, 238 (95.6%) had observed primary outcome data at week 6 and/or month
6. Of these 238 children, 33 (13.9%) were missing information on mental health and/or psychological
diagnoses, and three (1.3%) were missing other baseline covariate data. Hence, 202 participants

had observed primary outcome data (week 6 and/or month 6), complete baseline covariate data and
complete baseline mental health/psychological diagnoses data. The treatment effect estimates, 95%
Cls and p-values are given by subgroup and time point in Table 20. These appear to be relatively stable
across subgroups and time points, with a p-value for the relevant likelihood ratio test of interaction of
0.82. However, the 95% Cls contain a reasonably large range of values due to relatively sparse data

in some strata. Hence, the observed data are not entirely at odds with hypotheses positing moderate
treatment effect heterogeneity by mental health diagnosis subgroup.

Diagnosed cognitive problems and/or learning difficulties

Parents of participating children reported whether their child had any diagnosed cognitive problems and/or
learning difficulties at the time of Table 19. The majority of participants (69.5%) had no diagnosed cognitive
problem/learning difficulty, but a substantial minority (16.9%) had a diagnosis reported. Furthermore, 34
participants (13.7%) were missing information on diagnosed cognitive problems/learning difficulties.

The treatment effect estimates, 95% Cls and p-values are given in Table 20. There is some evidence that
treatment effect at 6 weeks is larger in the cognitive problem/learning difficulty subgroup than in the
subgroup without any cognitive problem/learning difficulty diagnoses. However, this apparent pattern
disappears and is even reversed at 6 months, and the p-value for the relevant test of interaction is 0.27,
suggesting this apparent variation in treatment effect would be relatively unsurprising even if there were
truly no treatment effect heterogeneity present. However, the 95% Cls do contain a reasonably large
range of values due to relatively sparse data in some strata. Hence, potentially important variations by
subgroup cannot be completely ruled out.

Complier-average causal effect estimation

Of the 129 participants allocated to the intervention, 95 (73.6%) had available session log data, meaning
34 (26.4%) had no available session log data. Due to the clustered randomisation, participants allocated
to the control group were assumed to have not received any Social Stories sessions. Social Stories
delivery/attendance is reported by allocation in Table 21.

Of the 249 participants randomised, 214 (85.9%) had available primary outcome data at 6 weeks post
randomisation and 211 (84.7%) had available primary outcome data at 6 months post randomisation. Of
the 214 participants with available 6-week data, 23 (10.7%) were missing compliance status (allocated to
the intervention but no session log data available) and 2 (0.9%) had complete compliance data but were
missing a baseline score. Similarly, of the 211 participants with available 6-month outcome data, 24
(11.4%) were missing compliance status (allocated to the intervention but no session log data available)
and 3 (1.4%) had complete compliance data but missing baseline score. Hence, 189 participants were
included in the analysis to estimate the CACE at 6 weeks (79 intervention, 110 control) and 184 in the

TABLE 21 Social Stories sessions delivered/attended by allocation (dichotomised at 6 in accordance with the definition
and estimation of the CACE)

Control (N = 120) Intervention (N = 129) Total (N = 249)

Number of Social Stories sessions reported (binary), n (%)

Attended 0-5 sessions 120 (100.0) 14 (10.9) 134 (53.8)
Attended 6 + sessions 0(0.0) 81 (62.8) 81 (32.5)
Missing 0(0.0) 34 (26.4) 34 (13.7)
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analysis to estimate the CACE at 6 months (76 intervention, 108 control). Point estimates and 95% Cls
for the CACE at 6 weeks and 6 months are reported in Table 22, together with p-values for a two-sided
test of the null hypothesis that treatment receipt has no effect on outcomes.

The estimates of the CACE in Table 22 suggest the data are quite compatible with the hypothesis that
Social Stories cause a modest reduction in SRS-2 score at 6 weeks and 6 months for participants in

the complier principal stratum (i.e. the latent subgroup of participants that would receive > 6 Social
Stories sessions if they were offered it). For example, the interval estimate and p-value for the CACE at
6 months suggest that the observed data would be reasonably surprising if the true effect of treatment
was zero for participants in the complier principal stratum.

However, some caution is required in interpreting these estimates because a substantial number

of intervention group participants have been excluded from the estimation due to having missing
compliance data. It is quite plausible that those in the intervention group who are missing compliance
data (and therefore excluded from the estimation of the CACE estimands) are not a random subset
of the intervention group participants. In particular, they may be a subset of participants with

poorer prognosis (treated or untreated) compared with those that have available compliance data.
The summaries in Table 23 provide some evidence that this is the case. Hence, exclusion of these
intervention participants is likely to have resulted in the intervention and control groups that are no

TABLE 22 Complier-average causal effect estimates at 6 weeks and 6 months

Control (N = 120) Intervention (N = 129) CACE estimate (95% Cl) p-value
Week 6 110 (91.7%) 79 (61.2%) -2.35(-5.44 t0 0.73) 0.134
Month 6 108 (90.0%) 76 (58.9%) -3.37 (-6.65 to -0.10) 0.043

TABLE 23 Primary outcome data summaries by availability of compliance data (intervention group participants with
outcome data available for at least one follow-up)

Compliance data missing (N =28) Compliance data not missing (N =92) Total (N = 120)

Baseline SRS-2 total T-score

N 28 89 117

Mean (SD) 74.8 (10.1) 72.9 (12.2) 73.4(11.7)
Median (Q1, Q3) 77.5(67.5,82.5) 74.0 (62.0, 83.0) 75.0(62.0, 83.0)
Minimum, maximum 57.0,90.0 47.0, 90.0 47.0, 90.0

Week 6 SRS-2 total T-score

N 23 81 104

Mean (SD) 74.1(10.7) 70.3(12.0) 71.2(11.8)
Median (Q1, Q3) 77.0 (66.0, 81.0) 71.0(62.0, 80.0) 72.0 (63.0, 80.5)
Minimum, maximum  51.0, 90.0 46.0,90.0 46.0,90.0

Month 6 SRS-2 total T-score

N 24 79 103

Mean (SD) 74.6 (10.9) 68.5(11.5) 69.9 (11.6)
Median (Q1, Q3) 74.5 (70.0, 82.5) 67.0(61.0,77.0) 70.0 (61.0, 78.0)
Minimum, maximum  49.0, 90.0 45.0,90.0 45.0,90.0
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longer exchangeable with respect to their potential outcomes, with the control group having poorer
prognosis (on average) than the intervention group.

To assess the possible influence of the missing compliance data, two additional post hoc estimates

of the CACE (at both 6 weeks and 6 months) were obtained. The first was undertaken assuming
participants that were missing compliance data received < 6 Social Stories sessions (i.e. were not
compliers), and a second assuming these participants received > 6 sessions (i.e. were compliers).

The results of these analyses are reported in Table 24. Clearly, these estimates have their limitations

(e.g. uncertainty about the missing imputed values not adequately accounted for) and should also

be interpreted with caution. However, they do suggest that the magnitudes of the CACE estimates
presented in Table 22 are at least partly explained by selection bias arising from exclusion of intervention
participants with missing compliance data. That said, the results in Table 24 again suggest the data are
most compatible with hypotheses positing modest positive effects of treatment in the complier principal
stratum (although hypotheses positing no effect or small negative effects are also reasonably compatible
with the observed data).

Missing outcome data

The number of available/complete responses to the various teacher- and parent-reported outcomes
is given in Table 25. For both the teacher- and parent-reported outcomes, the response rates were
generally somewhat lower in the intervention group than in the control group.

The different patterns of primary outcome data missingness are reported by allocation in Appendix 1,
Table 48. From this, it is evident that a considerably higher proportion of the control group had complete
baseline and follow-up data for the primary outcome (65.9% of the intervention group had scores for
the primary outcome at all three time points vs. 83.3% of the control group). Similarly, the proportion

of participants included in the primary analysis (i.e. all those with primary outcome data available for at
least one time point and complete baseline covariate data) was around 8% higher in the control group
than in the intervention group (90.7% in the intervention group vs. 98.3% in the control group). Key
baseline characteristics are reported by inclusion in/exclusion from the primary analysis in Appendix 1,
Table 49. Given the relatively small number of participants excluded from the primary analysis, it is
difficult to discern the extent to which these participants differ from those that were included. However,
there are no immediately obvious patterns suggesting that those excluded differed greatly at baseline
from those that were included.

The planned primary analysis assumes that the missing outcome data are MAR conditional on

the observed baseline and outcome data included in the model. We believe this assumption to be
reasonably plausible in this context given that missingness of primary outcome data is likely to be driven
by teacher and/or school-level factors rather than being driven by the outcomes for these patients being
better/worse than would be expected given their observed baseline/outcome data. However, to assess

TABLE 24 Complier-average causal effect estimates at 6 weeks and 6 months assuming intervention group participants
with missing compliance status received > 6 sessions (i.e. were compliers)

Control (N = 120) (%) Intervention (N = 129) (%) CACE estimate (95% Cl) p-value

Assuming intervention group with missing compliance status were compliers
Week 6 110(91.7) 102 (79.1) -1.63 (-4.27 to 1.00) 0.225
Month 6 108 (90.0) 100 (77.5) -1.87 (-4.68 to 0.93) 0.190
Assuming intervention group with missing compliance status were not compliers
Week 6 110(91.7) 102 (79.1) -2.25(-5.85 to 1.36) 0.222
Month 6 108 (90.0) 100 (77.5) -2.59 (-6.27 to 1.08) 0.167
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TABLE 25 Completeness of teacher- and parent-reported outcome data by allocation

Control (N = 120) (%) Intervention (N = 129) (%) Total (N = 249) (%)

Teacher

SRS-2 total raw score (teacher-reported)

Baseline 120 (100.0) 126 (97.7) 246 (98.8)
Week 6 110(91.7) 104 (80.6) 214 (85.9)
Month 6 108 (90.0) 103 (79.8) 211 (84.7)

SRS-2 total T-score (teacher-reported)

Baseline 120 (100.0) 126 (97.7) 246 (98.8)
Week 6 110 (91.7) 104 (80.6) 214 (85.9)
Month 6 108 (90.0) 103 (79.8) 211(84.7)

Goal-based outcome score (teacher-reported)

Baseline 114 (95.0) 126 (97.7) 240 (96.4)

Week 6 109 (90.8) 104 (80.6) 213(85.5)

Month 6 105 (87.5) 102 (79.1) 207 (83.1)
Parent

SRS-2 total raw score (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 95 (73.6) 184 (73.9)

SRS-2 total T-score (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 95(73.6) 184 (73.9)

PSI total score (parent-reported)

Baseline 117 (97.5) 127 (98.4) 244 (98.0)
Week 6 95(79.2) 89 (69.0) 184 (73.9)
Month 6 84 (70.0) 90 (69.8) 174 (69.9)

RCADS total score (parent-reported)

Baseline 120 (100.0) 128(99.2) 248 (99.6)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 88 (73.3) 94 (72.9) 182 (73.1)

EQ-5D-Y mobility (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)

Week 6 96 (80.0) 97 (75.2) 193 (77.5)

Month 6 89 (74.2) 94 (72.9) 183 (73.5)
continued
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TABLE 25 Completeness of teacher- and parent-reported outcome data by allocation (continued)

Control (N = 120) (%) Intervention (N = 129) (%) Total (N = 249) (%)

EQ-5D-Y washing/dressing (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 96 (74.4) 193 (77.5)
Month 6 89 (74.2) 95(73.6) 184 (73.9)

EQ-5D-Y usual activities (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 95 (73.6) 184 (73.9)

EQ-5D-Y pain/discomfort (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 94 (72.9) 183 (73.5)

EQ-5D-Y worried/sad/unhappy (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 95(73.6) 184 (73.9)

EQ-5D-Y VAS (parent-reported)

Baseline 120 (100.0) 129 (100.0) 249 (100.0)
Week 6 97 (80.8) 97 (75.2) 194 (77.9)
Month 6 89 (74.2) 93(72.1) 182 (73.1)

the robustness of the estimates obtained for the primary analysis to departures from MAR, we consider
treatment effect estimates obtained assuming the missing outcome data exhibit various systematic
departures from MAR. To do this, we performed a delta-based sensitivity analysis using a pattern
mixture model, where the departures from MAR occur in each group individually (with MAR assumed
for the other group) and both arms together. Treatment effect estimates for 6 = -5 [i.e. expected value
of the unobserved scores is 5 points less (‘better’) than the expected value of the observed scores
conditional on the covariates in the substantive model] to 6 = 5 [i.e. expected value of the unobserved
scores is 5 points higher (‘worse’) than the expected value of the observed scores conditional on the
covariates in the substantive model] in increments of 2.5 are provided in Table 26. The estimates for

6 weeks and 6 months are also illustrated in Figures 12 and 13 in Report Supplementary Material 7,
respectively. The estimates for the 6-month outcome data in Table 26 show that the estimated
treatment effect is reasonably stable across the range of departures from MAR considered. For instance,
the point estimate of the treatment effect has the same sign across all of the missing not at random
scenarios considered. Similar comments apply to the 6-week estimates.

Data collection timelines

Descriptive summaries of the timing of follow-up data collection are given by allocation in Tables 27 and 28
for the 6-week and 6-month outcome data, respectively. The distribution of the observed follow-up
times is illustrated in Figures 14 and 15 in Report Supplementary Material 7 for the 6-week and 6-month
follow-ups, respectively.
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TABLE 26 Estimated treatment effects at 6 weeks and 6 months under various departures from MAR

Treatment effect (95% Cl)

Social Stories only Usual care only Both groups
6 weeks
-5 -2.44 (-4.93 t0 0.06) -1.01(-3.45 to 1.44) -2.01 (-4.52 t0 0.50)
-2.5 -1.93(-4.38 t0 0.51) -1.22(-3.65 to 1.21) -1.72 (-4.17 t0 0.73)
0 -1.43(-3.86 t0 0.99) -1.43(-3.86 t0 0.99) -1.43(-3.86 t0 0.99)
2.5 -0.93(-3.37 to 1.51) -1.64 (-4.07 to 0.79) -1.14 (-3.59 to 1.31)
5 -0.43 (-2.92 to 2.07) -1.85(-4.30 to 0.59) -0.85(-3.36 to 1.66)
6 months
-5 -2.98(-5.34 to -0.62) -1.46 (-3.80t0 0.87) -2.48 (-4.86 to -0.09)
-2.5 -2.47 (-4.79 to -0.16) -1.72 (-4.03 to 0.60) -2.22 (-4.55 t0 0.10)
0 -1.97 (-4.27 t0 0.34) -1.97 (-4.27 to0 0.34) -1.97 (-4.27 t0 0.34)
2.5 -1.46 (-3.78 to 0.86) -2.22(-4.53 t0 0.09) -1.71(-4.04 to 0.61)
5 -0.95(-3.31 to 1.41) -2.47 (-4.81 to -0.14) -1.46 (-3.84 t0 0.93)

TABLE 27 Teacher week 6 data collection timelines

Control (N = 110)

Intervention (N = 105) Total (N = 215)

Time between randomisation and teacher week 6 follow-up (weeks)

N 110 105 215

Mean (SD) 9.5(6.3) 9.8 (5.5) 9.6 (5.9)

Median (Q1, Q3) 6.9 (6.0, 9.4) 8.0(6.3,10.4) 7.3(6.1,10.1)

Minimum, maximum 40,314 4.4,27.9 4.0,31.4
Teacher week 6 follow-up inside protocol specified window?

No 21(19.1) 33(31.4) 54 (25.1)

Yes 89 (80.9) 72 (68.6) 161 (74.9)
Teacher week 6 SRS-2 total T-scores for participants followed up inside protocol specified window?

N 89 72 161

Mean (SD) 70.1(12.1) 70.9 (12.7) 70.4 (12.4)

Median (Q1, Q3)

71.0(61.0, 79.0)

72.5(62.0, 81.0)

71.0 (61.0, 80.0)

Minimum, maximum 44.0,90.0 46.0,90.0 44.0,90.0
Teacher week 6 SRS-2 total T-scores for participants followed up outside protocol specified window?

N 21 32 53

Mean (SD) 72.2(7.2) 71.8 (9.5) 71.9 (8.6)

Median (Q1, Q3)

Minimum, maximum

71.0(68.0, 79.0)

60.0, 88.0

71.5(64.0,79.0)
51.0,90.0

71.0(67.0, 79.0)
51.0,90.0

a 6 weeks -2/+4 weeks.
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TABLE 28 Teacher month 6 data collection timelines

Control (N = 108) Intervention (N = 104) Total (N = 212)

Time between randomisation and teacher month 6 follow-up (weeks)

N 108 104 212

Mean (SD) 31.8 (6.5) 32.1(9.7) 32.0(8.2)
Median (Q1, Q3) 30.7 (26.4, 34.3) 28.5(26.4, 33.0) 29.0(26.4, 34.3)
Minimum, maximum 24.3, 60.7 24.0, 67.3 24.0, 67.3

Teacher month 6 follow-up within protocol specified window?
No 29 (26.9) 25 (24.0) 54 (25.5)
Yes 79 (73.1) 79 (76.0) 158 (74.5)

Teacher month 6 SRS-2 total T-scores for participants followed up inside protocol specified window?

N 79 78 157

Mean (SD) 70.1(10.7) 69.5(11.4) 69.8 (11.0)
Median (Q1, Q3) 71.0 (64.0,76.0) 68.5(61.0, 77.0) 70.0 (63.0, 77.0)
Minimum, maximum 44.0,90.0 45.0,90.0 44.0,90.0

Teacher month 6 SRS-2 total T-scores for participants followed up outside protocol specified window?

N 29 25 54

Mean (SD) 71.8(8.7) 71.4(12.5) 71.6 (10.5)
Median (Q1, Q3) 72.0 (66.0, 78.0) 72.0(62.0, 82.0) 72.0(62.0, 79.0)
Minimum, maximum 53.0,87.0 49.0,90.0 49.0,90.0

a 6 months -4/+ 8 weeks.

From Table 27 it is apparent that while half of the participants with available week 6 outcome data had
these data collected between 6 and 10 weeks post randomisation, approximately 25% were collected
at more than 10 weeks post randomisation, and approximately 10% at more than 20 weeks post
randomisation. Delays in follow-up data collection at 6 weeks were slightly greater on average in the
intervention arm, with a considerably higher proportion of week 6 follow-ups in the intervention arm
being collected outside of the pre-specified window for completion (31.4% in the intervention group
and 19.1% in the control group). Similarly, approximately half of the teacher follow-ups at 6 months
took place between 26 and 34 weeks (in line with the 6 months + 8 weeks window specified), with
around 25% being more than 34 weeks after randomisation and around 10% being more than 40 weeks
after randomisation. In contrast with the week 6 follow-ups, the timing of the month 6 follow-ups

was generally more similar between groups, with similar mean and median follow-up times and similar
proportions taking place within the protocol-specified windows (24.0% in the intervention group

and 26.9% in the control group). For both time points, there are seemingly no dramatic differences in
outcome scores between those followed up within window and those followed up outside.

To examine the possible impact of mistimed data collection (e.g. due to delays resulting from school
holidays), analyses were conducted using only primary outcome data that were collected within the

data collection windows specified in the SAP, namely -2/+ 4 weeks for the 6-week follow-up and

-4/+ 8 weeks for the 6-month follow-up. Treatment effect estimates at 6 weeks and 6 months from this
analysis are reported in Table 29. The estimates in Table 29 are broadly similar to those obtained for the
primary analysis (i.e. small point estimate in favour of the intervention with a range of small-to-moderate
positive treatment effects or small negative treatment effects being compatible with the data), and the
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TABLE 29 Treatment effect estimates at 6 weeks and 6 months post randomisation obtained from the primary analysis
model fitted using only data collected within the specified windows at 6 weeks and 6 months

Estimated difference (intervention - control) in expected value (95% CI?) p-value?
Week 6 -1.77 (-4.30 t0 0.77) 0.172
Month 6 -0.82 (-3.83 to 2.20) 0.596

a Based on delta method standard errors.

substantive conclusions are relatively unaffected. However, the point estimate at 6 weeks moved slightly
further from zero, and the point estimate at 6 months moved slightly closer to zero, suggesting that

any treatment effect wanes somewhat over time (in contrast to the primary analysis, which suggested a
slight increase in treatment effect over time).

Coronavirus disease impact analyses

A crude overview of the timing of teacher-reported SRS-2 data collection is given in Figure 16 in Report
Supplementary Material 7. From this, it is evident that numerous participants had follow-ups at 6 weeks
delayed by 6 weeks or more, with some participants (particularly those randomised just prior to the
pandemic) having week 6 follow-ups completed at around 6 months post randomisation. Similar delays
are also evident for the 6-month follow-ups. Details regarding the timing for teacher follow-up data
collection are provided by allocation in Table 30. This table clearly shows that while most participants
had their week 6 data provided within -2/+ 4 weeks of the planned follow-up date and month 6 data
provided within -4/+ 8 weeks of the planned follow-up date, there is a substantial minority whose
follow-ups were severely delayed (approximately 12% and 14% at week 6 and month 6, respectively).

To assess whether delays in the completion of the primary outcome (at month 6) were associated with
variation in treatment effect, we refitted the primary analysis model with an extra term denoting delayed
outcome completion (binary - defined as the month 6 follow-up being completed more than 8 weeks after
the planned follow-up date) and additional terms for all of the two- and three-way interactions between
this variable, allocation and time point. The estimates from this augmented model are given in Table 31.
From this table, there is some weak evidence that delayed primary outcome ascertainment/collection was
associated with larger treatment effects at both 6 weeks and 6 months, particularly at the later time point.

TABLE 30 Teacher-completed follow-up data collection timelines

Control (N = 120) Intervention (N = 129) Total (N = 249)

Teacher week 6 follow-up completion, n (%)

Week 6 not completed 10(8.3) 24 (18.6) 34 (13.7)
Followed up at (4, 10) weeks 89 (74.2) 72 (55.8) 161 (64.7)
Followed up at (10, 12) weeks 2(1.7) 16 (12.4) 18 (7.2)
Followed up at (12, 14) weeks 4(3.3) 3(2.3) 7(2.8)
Followed up at > 14 weeks 15(12.5) 14 (10.9) 29 (11.6)

Teacher month 6 follow-up completion, n (%)

Month 6 not completed 12 (10.0) 25(19.4) 37 (14.9)
Followed up at (22, 34) weeks 79 (65.8) 79 (61.2) 158 (63.5)
Followed up at (34, 38) weeks 10 (8.3) 9(7.0) 19 (7.6)

Followed up at > 38 weeks 19 (15.8) 16 (12.4) 35(14.1)
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TABLE 31 Treatment effect estimates at 6 weeks and 6 months by different sensitivity analyses

Timing Response Estimated difference (intervention - control) in expected value (95% CI?) p-value?

6 months follow-up completed more than 8 weeks after planned follow-up date

Week 6 No -0.69 (-3.12 to 1.75) 0.580
Yes -2.68 (-7.39 to 2.03) 0.264
Month 6 No -0.34 (-3.27 to 2.59) 0.819
Yes -5.41(-10.45 to -0.37) 0.035

6 months follow-up due during 23 March 2020 to 3 September 2020

Week 6 No -2.48 (-4.96 to 0.00) 0.050
Yes 2.17 (-1.85 to 6.18) 0.291
Month 6 No -2.19 (-5.08 to 0.71) 0.139
Yes -0.35(-5.41t0 4.72) 0.893

Follow-up (6-week or 6-month) completed after 23 March 2020

Week 6 No -0.31 (-4.70 to 4.08) 0.890
Yes -1.35(-3.95 to 1.25) 0.310
Month 6 No -5.07 (-10.49 to 0.34) 0.066
Yes -0.63 (-3.56 to 2.31) 0.676

a Based on delta method standard errors.

To investigate the extent to which disruption of follow-up due to the pandemic was associated with
variation in treatment effects, we refitted the primary analysis model with an additional term denoting
whether or not the participant was due for their month 6 follow-up during the school closures in the
first UK lockdown (23 March 2020 to 3 September 2020) and additional terms for all of the two- and
three-way interactions between this variable, allocation and time point. The estimates from this
augmented model are given in Table 31. From this table, there is some weak evidence that disruption
to follow-up due to school closures is associated with variation in treatment effect at both 6 weeks
and 6 months, particularly at the earlier time point. However, substantial uncertainty is evident (due to
the relatively small effective sample size for the analyses undertaken/reported), and the data are also
reasonably compatible with hypotheses that posit essentially zero effect at 6 weeks and 6 months in
both strata.

To investigate the extent to which disruption of follow-up and online intervention delivery training
were associated with variation in treatment effects, we refitted the primary analysis model, including
an additional term denoting whether all available follow-up data for the primary outcome were
provided/completed before/after the date of the start of the first UK lockdown (23 March 2020) and
additional terms for all of the two- and three-way interactions between this variable, allocation and
time point. The estimates from this augmented model are given in Table 31. From this table, there is
some weak evidence that the effectiveness of Social Stories was greater at the month 6 time point
among those who were followed up prior to the beginning of lockdown (little variation in treatment
effect was apparent at week 6). However, the estimates for all between-group contrasts are quite
imprecise (particularly for the pre-lockdown follow-up group), and a range of treatment effects across
the different strata are plausible given the observed data (including the absence of any important
treatment effects).
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Secondary outcomes
Teacher-reported outcomes

Social Responsiveness Scale-2 total raw scores

Descriptive summaries of total raw scores derived from the teacher-completed SRS-2 responses and the
distributions of these scores are given by allocation in Appendix 1, Table 50. These scores were analysed
using a similar approach to the analysis of the primary outcome (i.e. the teacher-reported SRS-2 total
T-scores), except that the raw scores were conditioned in place of the T-scores. The estimated treatment
effects at 6 weeks and 6 months are given in Table 32. Model assumptions were checked following
similar approaches as used for the primary analysis. These diagnostics showed no severe departures
from the distributional assumptions of the planned analysis model.

The results in Table 32 for the SRS-2 total raw score are broadly comparable with the results for the
primary outcome, although the estimated treatment effect appears to be more consistent over time.
The point and interval estimates indicate the data are most compatible with hypotheses positing that
the intervention causes modest reductions in the expected severity of social impairment associated
with participants’ autism. However, the upper limits of the reported intervals suggest the data are
also reasonably compatible with hypotheses positing minor increases in expected scores due to the
intervention. In addition, the reported p-values for the tests of point null hypotheses at 6 months and
6 weeks indicate the observed data would not be terribly surprising if there really were no effect of
allocation on expected score at these time points.

Goal-based outcome scores

To provide some context for the scores and analyses reported below, details of the types of goals set

in consultation with the participants’ teachers at baseline are given in Table 33. These figures show

that across both groups, the most common types of goals set related to prosocial behaviour and
communication and understanding/processing emotions, as would be expected given the characteristics

TABLE 32 Summary of the treatment effects of the secondary outcomes

Outcome Timing Estimate (95% CP?) p-value?
SRS-2 total raw score (teacher) Week 6 -3.37 (-9.41 to 2.67) 0.274
Month 6 -3.32(-10.28 to 3.63) 0.349
Goal-based outcome (teacher) Week 6 0.84 (0.14 to 1.54) 0.018
Month 6 0.97 (0.21to 1.73) 0.012
SRS-2 total T-score (parent) Week 6 0.43 (-0.83 to 1.70) 0.504
Month 6 0.35(-1.26 to 1.97) 0.668
SRS-2 total raw (parent) Week 6 2.37 (-1.41to 6.16) 0.219
Month 6 1.21 (-3.65 to 6.08) 0.625
RCADS total score (parent) Week 6 1.10(-1.81 t0 4.02) 0.458
Month 6 2.35(-1.37 to 6.06) 0.215
PSI total stress score Week 6 -1.42 (-4.92 to 2.09) 0.428
Month 6 -1.49 (-5.43 to 2.46) 0.460
EQ-5D-Y VAS (parent) Week 6 -0.63 (-4.93 to 3.66) 0.772
Month 6 -1.92(-6.70 to 2.86) 0.432

a Based on delta method standard errors.
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TABLE 33 Details of types of behavioural goals set at baseline (participants with available goal-setting data only)

Control (N = 107) Intervention (N = 128) Total (N = 235)

Types of goal set?

Preparation for transitions, change or new experiences 14 (13.1) 17 (13.3) 31(13.2)
Recognising positive self attributes, self-esteem 12 (11.2) 10(7.8) 22(9.4)

Information about life skills 29 (27.1) 27 (21.1) 56 (23.8)
Information for keeping safe 7 (6.5) 5(3.9) 12 (5.1)

Understanding routines 18 (16.8) 25(19.5) 43(18.3)
Understanding social behaviour or social communication 42 (39.3) 57 (44.5) 99 (42.1)
Understanding emotions 39 (36.4) 39 (30.5) 78 (33.2)
Understanding attitudes/perspectives/points of view 19 (17.8) 16 (12.5) 35(14.9)

a Possibly more than one goal type per participant.

of the sample. Goals relating to understanding routines and dealing with transitions or changes in
routines were also reasonably common and fairly evenly distributed between groups. Descriptive
summaries of the teacher-reported goal-based outcome measures at each time point and the
distribution of these responses are given by allocation in Table 51 in Appendix 1.

The teacher-reported goal-based outcome scores were analysed using a similar approach to the analysis
of the primary outcome, except that the baseline scores for this outcome were conditioned on in

place of the baseline score for the primary outcome. The estimated treatment effects at 6 weeks and

6 months are given in Table 32. Model assumptions were checked following similar approaches as used
for the primary analysis. Despite the discrete nature of the outcome, these diagnostics did not identify
severe departures from the distributional assumptions of the fitted model. However, the analysis of this
outcome as a continuous outcome assumes that the gaps between adjacent values are all equal (i.e. that
a shift between 0 and 1 reflects the same improvement in the underlying construct being measured

as a shift between 9 and 10). This assumption is certainly doubtful, placing some limitations on the
interpretation of the treatment effects estimated from this model. We therefore also conducted post
hoc ordinal analyses of these data using a mixed-effect proportional odds model, with each time point
modelled separately using the same fixed and random effects as before. For both models, there was little
evidence that the effects of allocation deviated substantially from the proportional odds assumption.
The estimated odds ratios for allocation at 6 weeks and 6 months were 1.97 (95% Cl 1.05 to 3.70)

and 2.08 (95% Cl 1.13 to 3.84), respectively. To aid interpretation, we used the fitted model to derive
absolute and relative differences in the probability of having a score strictly > 5 (goal met more than half
of the time) at both the 6-week and 6-month time points, conditional on various covariate patterns X.
These are reported in Tables 52 and 53 in Appendix 1.

The results in Table 32 suggest allocation to the intervention causes a small-to-moderate increase in
the frequency that teachers perceived the goal set at baseline to have been met. The p-values indicate
considerable discrepancy between the data and the test hypotheses, suggesting the observed data
would be reasonably surprising if the entire set of assumptions used to compute the reported p-values
were true (including the assumption that allocation to Social Stories had no effect on this outcome).
Similarly, the estimates in Tables 52 and 53 in Appendix 1 suggest an overall shift towards higher scores
(i.e. goals being met more of the time) in the intervention group, although some of the lower confidence
limits suggest the data are somewhat compatible with hypotheses positing relatively small effects of
allocation or none. Furthermore, the apparent treatment effects could be at least partly explained by
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the non-blinded nature of the outcome assessment. Overall, these results provide some weak evidence
that allocation to Social Stories increases the frequency that children meet specific behavioural goals at
6 weeks and 6 months post randomisation.

Parent/carer-reported outcomes

Social Responsiveness Scale-2 total scores

Descriptive summaries of the parent/carer-reported SRS-2 total T-scores and raw scores at each time
point are reported by allocation in Table 54 in Appendix 1. These scores were analysed using a similar
approach to the analysis of the primary outcome, except that the parent/carer-reported baseline
scores were conditioned on in place of the teacher-reported scores. The estimated treatment effects at
6 weeks and 6 months are given in Table 32 for the T-scores and raw scores. Model assumptions were
checked following similar approaches as used for the primary analysis. These diagnostics showed no
severe departures from the distributional assumptions of the planned analysis models.

The estimates in Table 32 suggest allocation had relatively little impact on the expected severity of
social impairment as perceived by the parents/carers of the participants. However, in contrast with

the teacher-reported SRS-2 outcomes, the data are seemingly most compatible with hypotheses
positing the intervention causes slight worsening of symptoms compared with care as usual, although
hypotheses positing no effect or very slight improvements are also reasonably compatible with the
observed data. Overall, these data provide little evidence of any important treatment effects (positive or
negative) at either time point for the parent-reported SRS-2.

Revised Children’s Anxiety and Depression Scale total score

Descriptive summaries of the RCADS total scores (parent-reported) at each time point are reported
by allocation in Table 55 in Appendix 1. These scores were analysed using a similar approach to the
analysis of the primary outcome, except that the baseline RCADS scores were conditioned on in place
of the baseline measurement of the primary outcome. The estimated treatment effects at 6 weeks
and 6 months are given in Table 32. Model assumptions were checked following similar approaches as
used for the primary analysis. These diagnostics showed no severe departures from the distributional
assumptions of the fitted model.

The estimates in Table 32 suggest allocation to Social Stories has a relatively limited impact on overall
symptoms of anxiety and/or depression. The point estimates suggest the data are most compatible with
hypotheses positing small negative effects of allocation to Social Stories (i.e. that allocation of Social
Stories causes a slight increase in expected levels of anxiety/depression compared with allocation to
care as usual). However, the interval estimates and p-values suggest that the observed data would not
be hugely unexpected if allocation to Social Stories truly had no impact on this outcome at all or even
reduced levels of anxiety and depression.

Parental Stress Index total stress score

Descriptive summaries of the PSI total stress scores (parent-reported) at each time point are reported by
allocation in Table 56 in Appendix 1. These scores were analysed using a similar approach to the analysis
of the primary outcome, except that the baseline PSI total stress scores were conditioned on instead

of the baseline measurements of the primary outcome. The estimated treatment effects at 6 weeks

and 6 months are given in Table 32. Model assumptions were checked following similar approaches as
used for the primary analysis. These diagnostics showed no severe departures from the distributional
assumptions of the fitted model.

The estimates in Table 32 suggest allocation to Social Stories has a relatively limited impact on overall
stress due to problematic parent-child interaction and behaviours. The point estimates suggest the data
are most compatible with hypotheses positing small positive effects of allocation to Social Stories
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(i.e. that allocation of Social Stories causes a slight decrease in expected levels of parental stress
compared with allocation to care as usual). However, the interval estimates and p-values suggest that
the observed differences at both time points would not be hugely unexpected if allocation to Social
Stories truly had no impact on this outcome at all or even increased levels of parental stress.

European Quality of Life-5 Dimension Youth Questionnaire general health visual

analogue scale

Descriptive summaries of the EQ-5D-Y general health VAS scores (parent-reported) at each time point
are reported by allocation in Table 57 in Appendix 1. These scores were analysed using a similar approach
to the analysis of the primary outcome, except that the baseline EQ-5D-Y VAS scores were conditioned
instead of the baseline measurements of the primary outcome. The estimated treatment effects at

6 weeks and 6 months from the planned analysis model are given in Table 32. Model assumptions were
checked following similar approaches as used for the primary analysis. These diagnostics revealed
some departures from the distributional assumptions of the planned analysis model. In particular,
ceiling effects were evident, resulting in heteroscedasticity and substantial departures from conditional
normality. Hence, further semiparametric analyses that avoid some of the more restrictive parametric
assumptions of the planned analysis model were conducted.

Mixed-effect ordinal logistic regression was used to model the EQ-5D-Y VAS outcome scores at week 6
and month 6 separately, with the same fixed and random effects as previously. The fitted models were
used to estimate the difference in expected EQ-5D-Y VAS score between groups at week 6 and month 6,
conditional on attendance at a non-SEN school with fewer than six participants, male gender and age
and baseline score equal to the relevant sample means. The results of this post hoc analysis are reported
in Table 58 in Appendix 1.

The estimates suggest allocation to Social Stories has a limited effect on general health (as proxy
reported by participants’ parents/carers) at 6 weeks and 6 months post randomisation. The estimates
from the planned analysis model suggest that the data are most compatible with hypotheses positing
the intervention causes a very slight reduction in expected score compared with the control. However,
the data are also seemingly quite compatible with hypotheses positing no treatment effect and even
small positive treatment effects in favour of Social Stories. Despite the reversal of direction at 6 weeks,
the estimates from the post hoc analysis also suggest allocation to Social Stories has a limited effect
on general health at 6 weeks and 6 months post randomisation. Overall, there is limited evidence of
any clinically relevant effects of allocation to Social Stories on general health (as perceived by parents/
carers).

Adverse events and safeguarding

During the course of the trial, two serious and four non-SAEs were reported. These six AEs occurred

in six individuals (i.e. at most one event per individual) and are summarised by allocation in Table 34.
Details of the AEs reported are given in Table 35. Despite the slightly higher number of AEs reported in
the intervention group, only one was deemed probably related to the intervention, and there was limited
evidence of any clear variation in incidence between groups. With the one Story where the incident

was related, it highlighted the importance of using careful wording when writing a Social Story, but it
was also reported that the Social Story enabled some helpful further discussions related to helping the
child with managing their feelings and helping the teacher understanding the child better. However, by
themselves, the data are much too sparse to draw any strong conclusions regarding the possible impact
of Social Stories on the incidence and/or severity of AEs in this population.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/JBTM8017 Health Technology Assessment 2024 Vol. 28 No. 39

TABLE 34 Summary of reported serious and non-serious AEs by allocation

Control (N = 120) Intervention (N = 129) Total (N = 249)
AEs reported
Non-SAEs 1 3 4
SAEs 1 1 2
None 118 125 243

Participants with > 1 AE reported

> 1 non-SAE 1 3 4
> 1 SAE 1 1 2
No AEs reported 118 125 243

Relatedness

Probably related 0(0.0) 1(0.8) 1(0.4)
Unlikely to be related 0 (0.0) 2(1.6) 2(0.8)
Unrelated 2(1.7) 1(0.8) 3(1.2)
None reported 118(98.3) 125 (96.9) 243(97.6)

TABLE 35 Details of reported serious and non-serious AEs

Event Allocation Description Seriousness Relatedness Expectedness
1 Social Information from session record log: ‘They Non-serious  Probably Expected
Stories covered their ears when | started reading the related

sentence about being angry and shout’. ‘They are
never proud of their work and start to bang their
head on the wall slowly - lasted a few seconds’.
‘T.A. had to speak with them that it is ok to find
writing hard and if they need help they could ask.
They don't need to hit their head on wall’

2 Social Child was out for the day ... They ... tripped and Non-serious  Unrelated -
Stories fell down steps. They broke their collar bone, cut
their head open and grazed their body. Child has
dyspraxia and weakness in their left side

3 Social Whilst reading participant name the social story, Non-serious  Unlikely to Expected
Stories because they were in the wrong place they contin- be related
ued to run away. | followed them and continued to
read. They didn’t want to be in the classroom

4 Social Child is no longer attending school. They were Serious Unlikely to Unexpected
Stories withdrawn in June after struggling with bullying. be related
They also made attempts on their lives and had to
go to A&E. This included tying part of their lunch
box around their neck. They have been diagnosed
with PTSD severe anxiety and attachment
disorder. They have since received support from
CAMHS, a psychiatrist and a family support
worker. They are doing much better and due to
start a specialist school for autism in January

continued
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TABLE 35 Details of reported serious and non-serious AEs (continued)

Event Allocation Description Seriousness Relatedness Expectedness

5 Usual care  The participant went to A&E ... after having Non-serious  Unrelated -
prolonged nose bleeds at school, which they could
not stop. They went to A&E, by which time the
bleeding had stopped, and they were given cream
by the doctor. They have difficulties with nose
bleeds more generally

6 Usual care  Child broke their left arm falling off a day bed at Serious Unrelated -
home. They slipped whilst trying to climb from
the bottom part of the bed to the top. They
broke their humerus, were taken to A&E and
had surgery. They spent the night in hospital.
During surgery, the surgeons caught a nerve. They
currently can't grip with their left hand, although
the arm is healed. They have had to change the
hand they write with, and it has affected their
schoolwork. Schools are being supportive

A&E, accident and emergency; PTSD, post-traumatic stress disorder.
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Chapter 4 Economic evaluation

Aims

The primary aim of the economic evaluation was to assess the cost effectiveness of Social Stories versus
usual care from the societal perspective, which included costs from the educational system, private
out-of-pocket expenses and parental productivity costs reported in the trial. To take uncertainty into
consideration, a set of sensitivity analyses (including an evaluation from the NHS and PSS perspectives)
were also conducted. All the results were reported according to the Consolidated Health Economic
Evaluation Reporting Standards 2022.5¢

Availability of quality-of-life and cost data

The complete case here refers to the children who completed EQ-5D-Y questionnaires and whose
parents and teachers completed resource use questionnaires at both baseline and 6-month follow-up.
Details of the QoL and cost data available at each data collection time point are shown in Table 36.

As shown, QoL data (EQ-5D-Y) were fully available at any time point for 183 (73.5%), whereas all the
cost items from the societal perspective were available for 113 (45.4%). Overall, a total of 112 (45.0%)
participants had both EQ-5D and resource use (from the societal perspective) data at the two data
collection time points. This sample constitutes the complete-case group, which is one of the two groups
used for all the subsequent analyses.

Multiple imputation

To account for the data from the sample other than the complete-case group (55.0%), missing utility
scores and costs were further imputed using multiple-imputation via chained equations. The following
variables were used in the imputation process to ensure best fit of the imputed results: trial arm, age, sex,
stratification factors (SEN status stratum: non-SEN or SEN, Number of participants stratum: < 5 or > 5),
parent-completed SRS-2 score, baseline EQ-5D-Y utility score and cost from the societal perspective at

TABLE 36 Availability of QoL and cost data (before imputation)

Baseline, n (%) Month 6, n (%) Complete case, n (%)

Total (n = 249)

Questionnaire (parent) completion 249 (100.0) 184 (73.9) 184 (73.9)

Questionnaire (teacher) completion 247 (99.2) 212 (85.1) 210 (84.3)
Health economic-related data

EQ-5D-Y 249 (100.0) 183 (73.5) 183 (73.5)

Costs from the NHS and PSS perspective 245 (98.4) 178 (71.5) 176 (70.7)

Costs from the societal perspective 220 (88.4) 124 (49.8) 113 (45.4)
Economic evaluation

EQ-5D-Y and costs (NHS and PSS perspective) 245 (98.4) 177 (71.1) 175 (70.3)

EQ-5D-Y and costs (societal perspective) 220 (88.4) 123 (49.4) 112 (45.0)
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baseline. The base-case (imputed) sample was 249 (129 allocated to Social Stories and 120 allocated to
usual care); this is the sample used for the primary cost-effectiveness analysis.

Baseline characteristics

Descriptive statistics of participating children's characteristics and the additional predictors used in the
multiple imputation are presented in Table 37. Around three-quarters of children in the Social Stories
and the usual care arms were male. This is in line with the autism population at school age in the UK.¢’
More than 80% in both arms were of primary school age (ranging from 7 to 11 years old). Differences
in the parent SRS-2 scores and the EQ-5D-Y utility scores at the baseline were small across arms and
samples. Overall, the baseline characteristics are consistent across samples (base case and complete
case) and with the main statistical analysis.

Costs

Two types of costs were considered in this study: the cost of intervention (obtained from the
interventionists and the study team) and the cost of service use (self-reported by the parents/guardians
and the teachers). All the costs were expressed in 2019-20 Great British pounds.

TABLE 37 Key baseline characteristics by trial arm

Base case (n = 249) Complete case (n = 112)

Baseline characteristics Social Stories (N = 129) Usual care (N = 120) Social Stories (N = 58) Usual care (N = 54)

Gender, n (%)
Male 95 (73.6) 90 (75.0) 40 (69.0) 36 (66.7)

Age (years), n (%)

7-11 22(17.1) 24 (20.0) 11 (19.0) 10(18.5)
11-15 107 (82.9) 96 (80.0) 47 (81.0) 44 (81.5)
Mean (SD) 8.3(1.8) 8.5(1.8) 8.3(1.7) 8.6(1.7)

Parent SRS-2 scores

Mean (SD) 82.0(8.4) 82.5(8.1) 80.6 (9.9) 82.6 (8.0)
SEN status, n (%)

Non-SEN 116 (89.9) 111 (92.5) 53(91.4) 50 (92.6)

SEN 13(10.1) 9(7.5) 5(8.6) 4(7.4)
Number of participants, n (%)

<5 80 (62.0) 70 (58.3) 31(53.5) 32(59.3)

>5 49 (38.0) 50 (41.7) 27 (46.5) 22 (40.7)
Baseline EQ-5D-Y utility

Mean (SD) 0.54(0.31) 0.54 (0.31) 0.54 (0.32) 0.51(0.31)
Number of intervention sessions

Mean (SD) 4.3(3.3) - 5.4(3.1) -
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Intervention costs

Intervention costs include both training and intervention delivery costs. To reflect the cost of
intervention when it rolls out in practice, only the costs that are associated with the intervention were
considered. The costs that occur for research purposes (such as researcher time for collecting, recording
and analysing data) were not included. The training cost information was obtained from the study
team, and the estimated training costs were allocated to each session and each child who received
the intervention. In relation to the intervention delivery costs, the information was obtained directly
from the interventionists using the self-reported questionnaires. Intervention sessions were costed on
the basis of the salary of the professional involved. Table 38 shows the total and average costs of each
component that were used in order to deliver the Social Stories intervention. As shown, the main cost
driver of training costs was the trainer fee (71.5%), while the main cost drivers of intervention delivery
costs were the costs of interventionists’ time for preparation and delivery of the intervention (58.2%).
On average, the estimated intervention cost per session per child was £15.22 (£12.52 for training and
£2.70 for intervention delivery).

Service use and costs

Table 39 shows the summarised service use per child in each trial arm based on the complete cases only.
The difference in service use between Social Stories and usual care arms were small at baseline and
6-month follow-up time points. At baseline, children in the Social Stories arm seemed to have used more
NHS and school-based health services than those in the usual care arm. After receiving the intervention,
resource use in both arms decreased, and such decreases were more prominent in the Social Stories arm
than in the usual care arm. Also, children in the Social Stories arm were more likely to use fewer services
at follow-up compared to baseline. Caution is needed in interpreting these results, as these summarised
service uses include various items with different unit costs.

The total costs broken down by perspective, type of service, trial arm and before and after imputation

are included in Table 40. Discounting was not applied due to the short-term nature of the trial. As shown,

TABLE 38 Intervention costs by trial arm

Total cost (£) Cost per session per child (£)

Training costs

Trainer fee (staff time)

Preparation 922.91 1.65
Training 4088.73 7.30
Trainer’s travel costs 1080.96 1.93
Consumable costs 918.05 1.64
Total 7010.65 12.52

Intervention delivery costs

Intervention (staff time)

Therapy session (preparation and delivery) 880.33 1.57
Additional work/help from other staff 97.13 0.17
Consumables 313.60 0.56
Supervision? 220.50 0.39
Total 1511.56 2.70

a The calculation method and unit cost were based on Wiles et al. (2014)’s study.
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TABLE 39 Average service use by the trial arm (complete case, n = 112)

Baseline

Social Stories, Usual care, Social Stories, Usual care,
N = 58, mean N=54,mean N =58 mean N =54, mean
(SD) (SD) (SD) (SD)

NHS and PSS

Community-based services
CAMHS-related Session 0.55(2.26) 0.61(2.02) 0.22(0.88) 0.44 (1.34)
Non-CAMHS-related

GP Appointment  0.98 (2.27) 0.67 (1.17) 0.58 (1.43) 0.46 (0.88)
Allied health professionals Appointment 1.81(3.15) 2.26(3.70) 1.24 (2.79) 1.44 (3.06)
Social care service Appointment 1.97 (9.13) 0.52 (2.00) 0.45 (1.57) 0.13 (0.67)

Hospital-based services/acute services

Emergency services Visit 0.22 (0.80) 0.17 (0.38) 0.16 (0.45) 0.20 (0.59)

Inpatient stay

Mental health-related Night - - - -

Non-mental health-related Night - - - 0.02 (0.14)

Outpatient visit/day case

Mental health-related Visit 0.07 (0.26) 0.07 (0.26) - 0.09 (0.35)

Non-mental health-related Visit 0.20 (0.44) 0.20 (0.49) 0.10(0.31) 0.15 (0.45)
Medication

Mental health-related Type 0.31(0.65) 0.31(0.72) 0.21 (0.45) 0.26 (0.56)

Non-mental health-related Type 0.38 (0.81) 0.50 (0.84) 0.22 (0.46) 0.22 (0.50)

Education system-related

School-based health services Hour 12.86 (35.45) 5.78 (13.94) 9.58 (23.7) 15.43 (44.24)
Intervention support? Hour 74.17 (156.35) 71.91(83.56) 48.36(107.54) 55.24(95.83)
General support? Hour 1.78 (1.62) 2.28 (2.16) 2.19 (1.74) 2.96 (2.60)

Private expenses - out of pocket

Privately paid consultation Session - - 0.21(1.58) 0.07 (0.54)
Child care Session 5.84(18.68) 3.02(11.70) 7.24(25.24)  6.91(28.40)
Club Session 3.76 (10.47) 7.33(17.62) 1.55(5.51) 4.72(12.85)
Productivity

Parental productivity Day 0.86 (2.16) 0.81(1.78) 0.98 (2.90) 1.70(3.53)

a Based on the teacher-reported questionnaires.

Notes

CAMHS included child psychiatrist, child psychotherapist, child psychologist, clinical psychologist, mental health nurse,
family therapist and primary mental health worker (PMHW).

Allied health professionals for the community-based services included community nurse, community paediatrician,
occupational therapist, physiotherapist and speech and language therapist.

Social care services included social care worker, home care worker, family support worker, drug and alcohol support
worker and Helpline (e.g. Samaritans).

Club included after-school clubs, religious clubs, sport clubs and special clubs for autism children.
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TABLE 40 Average costs of service use in 6 months by trial arm

Base case

Social Stories (n = 129), £ (95% Cl)

Usual care (n = 120), £ (95% Cl)

NHS and PSS

Community-based services
CAMHS-related
Non-CAMHS-related

Hospital-based services
Mental health-related
Non-mental health-related

Medications
Mental health-related
Non-mental health-related

Education system-related
School-based health
Intervention support
General support

Private expenses

Parental productivity loss

Total costs

252.5(177.1 to 328.0)

17.9 (0.1 to 35.6)
151.5(96.2 to 206.9)

1.9 (-1.9 to 5.6)
36.5(13.3 t0 59.7)

35.0(14.2 to 55.8)
9.8(241t017.1)

725.3(392.5 to 1058.1)

90.9 (38.4 to 143.4)
497.3(177.6 to 817.0)
187.1 (104.9 to 269.4)
589.0 (240.0 to 939.0)

80.8 (36.0 to 125.6)

1632.4 (1160.3 to 2104.5)

351.8 (223.1 to 480.5)

53.7 (12.8 to 94.5)
162.6 (86.0 to 239.2)

6.4 (-0.9 to 13.7)
85.3(-7.4t0 177.9)

31.5(15.0to 47.9)

12.4 (3.6 to 21.3)
819.6 (563.1 to 1076.2)
253.9 (108.4 to 399.4)
212.6 (93.2 to 331.9)
353.2(194.5 to 511.9)
425.4(90.9 to 759.9)
116.8 (45.6 to 188.0)

1713.6 (1211.8 to 2215.5)

Complete case
Social Stories (n = 58), £ (95% Cl)
250.4 (153.7 to 347.2)

16.0 (-4.3 to 36.3)
150.5 (78.8 to 222.2)

33.4(3.1to 63.8)

41.7 (12.5 to 70.9)
8.8(-3.7to 21.4)
635.3(269.3 to 1001.2)
138.8 (46.6 to 231.0)
328.6 (18.3 to 639.0)
167.9 (64.2 to 271.6)
624.6 (114.8 to 1134.3)
65.6 (16.7 to 114.4)
1575.9 (934.9 to 2207.9)

Usual care (n = 54), £ (95% Cl)

379.0 (157.9 to 600.0)

43.2(3.3t0 83.1)
123.9 (75.2 to 172.5)

14.2 (-1.9 to 30.4)
145.9 (-57.3 to 349.0)

34.7 (12.9 to 56.6)

17.0 (1.9 to 32.2)
701.2 (387.1 to 1015.3)
244.6 (63.7 to 425.5)
230.0 (40.1 to 410.9)
226.7 (87.9 to 365.4)
575.1(-3.7 to 1153.9)
116.9 (39.5 to 194.4)

1772.2 (947.7 to 2596.7)
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the costs substantially vary from one child to the other as illustrated by the wide 95% Cls. In detail, the
total service costs to the NHS (before imputation) were £250.4 (95% Cl £153.7 to £347.2) for the Social
Stories arm compared with £379.0 (95% Cl £157.9 to £600.0) for the usual care arm. The average total
costs for the use of CAMHS-related community-based services, hospital-based services (both mental
and non-mental health-related) and non-mental health-related medication were higher for the children
in the usual care arm. The average total costs for the use of education services (before imputation) were
£635.3 (95% Cl 269.3 to £1001.2) for the Social Stories arm compared with £701.2 (95% CI £387.1 to
£1015.3) for the usual care arm. It is observed that children in the Social Stories arm incurred less costs
in school-based health services (such as educational psychologist and school nurse visits) and in general
support from teachers compared to those in the usual care arm. However, higher costs for school-based
intervention services (i.e. 1 : 1 mentoring/individual work, Social Communication groups and Social skills
work group) were observed in the Social Stories arm. It is worth noting that some of the cost differences
were likely to have been driven by the high-cost cases. For instance, the higher average cost of school-
based intervention services in the trial arm was driven by two children, the first of which had a total of
540 and the other 624 hours of 1 : 1 mentoring sessions over 6 months. Given that those values were
entirely plausible, we have decided to keep them in the data set without any adjustment.

The Social Stories arm also incurred fewer costs in parental productivity losses compared to those in
the usual care arm. However, the Social Stories arm incurred slightly higher costs in private expenses.
Such difference was likely to have been driven by two high-cost cases in the Social Stories arm. The
first of which had 240 and the other 250 sessions (half day = 1 session) of paid child care over the

past 6 months. Again, we have decided to keep those high-cost cases in the analysis, as the scenarios
are plausible. Overall, the Social Stories arm incurred less costs across all the perspectives. This is
observed in both the complete case and the base case. However, owing to the high-cost cases, the cost
differences need to be interpreted with caution.

Quality of life

Table 41 shows the mean EQ-5D-Y (3L, proxy version) utility scores between the two arms of the trial

at the two time points when scores were not imputed (complete case) and when scores were imputed
(base case). As shown, in both arms, a slight increase in EQ-5D-Y scores from baseline to month 6 was
observed. Such a small increase was also observed in both the base and the complete cases. Overall, the
Social Stories produced similar QALYs compared to the usual care. Further details on the responses in
each domain can be found in Appendix 2, Table 68.

Primary analysis

Table 42 shows the incremental ICERs based on the base case for the primary analysis. Before any
adjustments, on average, children receiving Social Stories incurred £65.9 less cost from the societal

TABLE 41 Utility scores at baseline and month 6 by trial arm

Base case Complete case
Social Stories (n = 129), Usual care (n = 120), Social Stories (n = 58), Usual care (n = 54),
Time point mean (95% Cl) mean (95% Cl) mean (95% Cl) mean (95% Cl)
Utility score
Baseline 0.54 (0.49 to 0.59) 0.54 (0.48 to 0.59) 0.54 (0.45 to 0.62) 0.51(0.43 to 0.59)
Month 6 0.59 (0.53 to 0.65) 0.59 (0.53 to 0.66) 0.60 (0.52 to 0.67) 0.59 (0.52 to 0.67)
Total QALYs 0.28 (0.26 to 0.31) 0.28 (0.26 to 0.31) 0.28 (0.28 to0 0.32) 0.27 (0.24 to0 0.31)
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TABLE 42 Base-case cost-effectiveness results (from the societal perspective)

Costs (£), mean QALYs, mean Incremental Incremental QALY

Trial arm (95% Cl) (95% Cl) cost(95% Cl)  (95% CI) ICER

Before bootstrapping

Social Stories 1698.1 (1225.8to 0.28 (0.26t0 0.31) -65.9 0.001 Dominant
2170.3)

Usual care 1713.6(1211.8to 0.28 (0.26,0.31)
2215.6)

After bootstrapping

Social Stories 1602.9 (1591.8to 0.28 (0.28 t0 0.28) -191.0(-767.7 <0.001(-0.013to  Dominant
1613.9) to 337.7) 0.015)

Usual care 1793.9 (1779.9to 0.28 (0.28 to 0.28)
1807.8)

perspective and maintained similar QALYs improvement. To account for the uncertainty and adjust

for any imbalanced characteristics at baseline, the estimates of incremental costs and the QALYs from
regression were bootstrapped to simulate 5000 pairs of net cost and net outcomes, as recommended
by NICE for health technology appraisals.>* After bootstrapping, on average, children receiving Social
Stories incurred £191.0 (95% Cl -£337.7 to £767.7) less costs (not statistically significant) and
maintained similar QALYs (mean incremental difference: < 0.001, 95% CI -0.013 to 0.013), compared to
those having usual care.

Figure 3 shows the cost-effectiveness plane for Social Stories compared with usual care based on
5000 bootstrapped estimates of incremental costs and incremental QALYs. The red lines represent the
willingness to pay thresholds of £20,000 and £30,000 per QALY gained. The simulated estimates were
largely below the threshold line, suggesting that if society is willing to pay £20,000 for extra QALY
gained, then Social Stories is likely to be the preferred option compared to the usual care, although the

Social Stories vs. usual care
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FIGURE 3 Base-case cost-effectiveness plan of Social Stories compared with usual care (from the societal perspective).
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incremental cost was small and incremental QALYs was similar. It is worth noting that the dispersion
of the results versus the mean is observed, suggesting that the level of uncertainty of the results is
slightly high.

The CEAC of Social Stories compared with usual care is presented in Figure 4. The probability of Social
Stories being a preferred option is 75% if the society is willing to pay £20,000 for one QALY gained and
74% if the society is willing to pay £30,000 per QALY gained. This is equivalent to stating that, given the
data and considering the decision uncertainty, there is a 74-75% chance that the incremental cost-
QALY pair of Social Stories compared with usual care is at or below £20,000-30,000 per QALY gained
thresholds, and that if the intervention were adopted, there is a 74-75% chance that this is the correct
decision. The CEAC also shows that the probability of intervention being cost-effective varies very little
by threshold. The main driver of the variance is likely to be the cost difference, as the incremental QALY
is very small.

Sensitivity analysis

To evaluate the robustness of the primary analyses, three sensitivity analyses were conducted (see
Table 43). The mean incremental cost and QALY estimates from the complete case were along the line
of the base-case scenario, yielding a negative cost per QALY gained. Similar results were also observed
from the sensitivity analyses based on the NHS/PSS perspective (scenario 2) and the NHS/PSS and
education perspective (scenario 3). All the sensitivity analyses show that Social Stories is dominant, and
a good proportion of the bootstrapped estimates lay below the recommended NICE threshold (£20,000
QALY gained) (see Report Supplementary Material 7, Figure 17). It is worth noting that although a
relatively small cost saving was observed in all three scenarios and varies by perspective, like the results
of the primary analysis, the incremental costs were not statistically significant, showing the uncertainty
of the cost reduction. In contrast, the incremental QALYs in all three scenarios remain the same small

(< 0.002) and not statistically significant, suggesting that Social Stories do not appear to improve
Children’s QALYs.
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FIGURE 4 Cost-effectiveness acceptability curve of Social Stories compared with usual care.
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TABLE 43 Sensitivity analyses

Incremental costs (£) Incremental ICER (£/QALY

Social Stories vs. usual care (95% Cl) QALYs (95% Cl) gained) (95% Cl)

Scenario 1: CCA from the -379.7 (-1499.5 to 485.0) < 0.001 (-0.021 t0 0.020) Dominant
societal perspective

Scenario 2: CEA from the -48.4 (-202.3 to 84.6) 0.002 (-0.013t0 0.015) Dominant
NHS/PSS perspective

Scenario 3: CEA from the NHS/ -240.0 (-578.2t0 79.7) 0.001 (-0.008 to 0.028) Dominant
PSS and education perspective

CEA, cost-effectiveness analysis.

Summary

Compared to usual care, Social Stories slightly decreased service use costs and maintained similar
QALYs. This is evident in both primary and sensitivity analyses, which considered costs derived from
various perspectives. It is worth noting that such results are based on the given data, which is limited to
the short study time frame, amount of missing data and the disruption of COVID-19.
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Chapter 5 Process evaluation

Objectives

What were the main objectives of the process evaluation?

The process evaluation was cross-sectional and longitudinal, encompassing all aspects of the Social
Stories intervention. The purpose of the process evaluation was to assess the fidelity of the programme
(in terms of delivering the intervention as per the Carol Gray methodology outlined in Social Stories™
intervention), consider the views of various stakeholders and identify barriers and facilitators to
successful implementation. We aimed to achieve this through a combination of qualitative and
guantitative data collection techniques, including interviews, focus groups, questionnaires, surveys and
diaries (session logs). A full overview in relation to each of the process evaluation objectives is presented
in Table 2 (see Chapter 2). We interviewed five teachers, seven interventionists and nine parents/carers.
We conducted three focus groups, one including the trainers and two including the trial RAs. We
surveyed teachers, interventionists and parents yielding 32 respondents.

In this chapter, we have applied the components of intervention fidelity as described by Hasson** as a
framework for reporting the findings of our qualitative study: participant responsiveness, adherence
and exposure/dose, recruitment, quality of delivery, comprehensiveness of the intervention and
programme differentiation. Given that the relevance of each component of fidelity varies for a given
trial,*¢ our application of the Hasson framework has been broad and flexible. As a result, some of the
fidelity components have been interwoven throughout the results section (e.g. context), and some have
been presented together (e.g. adherence and exposure/dose). The chapter concludes with an overall
discussion of intervention fidelity during the ASSSIST-2 trial and a series of key areas to consider when
implementing Social Stories in the future (programme differentiation).

Defining usual practice

What is usual care for autistic children in schools in Yorkshire and the Humber?

Given the high level of variation in the support offered to autistic children, it was important to fully
understand what constituted ‘usual care’ within our sample. Data regarding the usual practices

of schools were collected through teacher questionnaires completed at baseline and 6 months

post randomisation (see Appendix 2, Table 59). As it was a criterion for randomisation, all teachers
completed the questionnaire at baseline, providing data on what classroom-based support and specific
interventions each child had received within the 6 months prior to the start of the trial.

At baseline, most children within our sample (76.3%) received some form of support within the
classroom from someone other than the class teacher. In 96.8% of these cases, support was provided by
a TA. Teachers also reported that 16.1% of children were receiving support from someone else during
lesson time. Such individuals included behavioural mentors or behavioural leads, learning support,
higher-level teaching assistants (HLTAs) and SENCO or SEN support or speech and language therapists.
This support was well balanced between the two trial arms. A similar profile of support was also
reported in the 6-month questionnaire, which was returned by 212 teachers (85.1% of the total sample),
indicating that there was very little change over time.

To capture the interventional support being received by the children, teachers were provided with a pre-
specified list of commonly used interventions from which they could select those implemented within
the last 6 months. There was also the option for teachers to detail any other interventions delivered that
were not in the specified list.
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At baseline, 74.7% of children had received at least one intervention within the last 6 months, with
49.4% receiving two or more interventions. The maximum number of interventions received was nine;
however, this applied to only one child, and all other children received six or fewer interventions. As
per classroom-based support, the number of interventions received within the previous 6 months at
baseline was well balanced between the two trial arms.

The interventions received both 6-month pre-randomisation and during the 6-month trial period are
presented in Appendix 2, Table 59. The most frequently used intervention at both time pointswas 1: 1
mentoring, which was received by 37.8% of children at baseline and 32.5% of children at 6-month
follow-up. Other frequently used interventions include LEGO-based therapy, Social Communication
Groups or Social Skills Groups and Visual schedules. The proportions of children receiving each of the
pre-specified interventions were relatively similar across trial arms. At baseline, 24.9% of children were
reported to have received an intervention other than those on the pre-specified list, falling to 15.6%
of children at 6 months. The proportion of children receiving these other interventions was again well
balanced by the trial arm. Examples of other interventions used include Thrive, Sensory Circuits, Sports
Therapy and Games Group.

Description of interventionists

What were the profiles of the interventionists delivering Social Stories?

The full profile of interventionist demographics is presented by the trial arm in Table 14 (see Chapter 3).
Most interventionists who were allocated to deliver Social Stories described themselves as TAs (83.3%).
Other educational professionals involved in intervention delivery included a mixture of teachers,
higher-level TAs, learning mentors, SENCOs, Emotional Literacy Support Assistants, Specialist autism
teachers for the Local Authority (LA) or other individuals such as behaviour mentors, nursery nurses and
SEN Specialists. The majority of interventionists were female (94.4%) with a mean age of 42.1 years
(minimum 20; maximum 64). On average, interventionists had substantial experience working with
CYP, with a mean duration of 12.7 years, though some had as little as 1 year of experience. Very few
interventionists considered themselves to have in-depth knowledge and experience of working with
children, specifically with ASC (7.4%), with almost a quarter describing themselves as having limited
knowledge (22.2%).

Participant responsiveness

How do participants respond to or engage with the Social Stories intervention?

The majority of parents, education professionals and members of the research team in our sample

had some prior knowledge of Social Stories before taking part in the ASSSIST-2 trial, including general
awareness of Social Stories as a methodology for supporting children on the autism spectrum (e.g.
through training events, workshops) and prior experience of using non-personalised (i.e. not Carol Gray)
version of Social Stories. For many, this experience was a key motivation for taking part in the trial, with
participants keen to expand on their existing knowledge and obtain a more thorough understanding

of how Social Stories could be used to support children to cope with a range of social and emotional
situations both during the trial and in the future. For instance, parents spoke of wanting to learn how to
apply Social Stories to manage challenges encountered at home, while education professionals wanted
to further their understanding for their own professional development and to facilitate the more routine
use of Carol Gray's Social Stories at their school. Less positively, and speaking to the idea that Social
Stories were viewed as one, of a range of tools available to help children on the autism spectrum, Social
Stories were seen as a ‘last resort’ for one parent.

I have worked with children with autism before and had social stories done but it's never been something

that | have been particularly part of. It’'s been something that maybe the well-being team have done or the
child’s one to one and it’s always been quite like, if they were going to the next class there’s been a social
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story or we're going on a trip and there’s been a social story. It's never been for a particular goal. It's always
because they’ve been going to something different or out of routine and | think it was good for us to see
that social stories can be used for actual goal setting, not necessarily because there has been a change to
routine. Actually, it can be used in a way to develop them and achieve new objectives. So | found it as a
teacher, I've been in schools 16 years and have been teaching for 10. | think for me it was good to see it
used differently and how actually | can use it as a teacher.

Teacher 3

Irrespective of whether participants had prior knowledge or experience of Social Stories, the
intervention exceeded the majority of participants’ expectations and was perceived to have positively
impacted the child. Across all participant groups, the fact that goals and Social Stories were personalised,
delivered one to one and tailored to address the needs of each child was consistently highlighted as a
major strength and was deemed pivotal in ensuring children and those delivering the intervention were
engaged with and accepting of it. Particularly for school staff, having the opportunity and dedicated time
to focus on an individual child and produce tailored stories and goals was a major benefit, while also
facilitating the delivery of the intervention.

| think (my child) had an opportunity to be part of a story that is about her and | think that makes it a little

bit more special and she has a lot of 1:1 time with various people throughout her week at school but |

think it’s just given her that little bit more purpose to that time, so she’s got something to look forward.
Parent 9

One of the aims of Social Stories was to improve school staff’s understanding of potential underlying
reasons for the behaviour of the children (e.g. mindblindness, difficulties getting the gist, language/
communication difficulties) and to use this knowledge to help them better support the child in the
school setting. Reflecting their motivations for taking part in the trial, school staff felt that through
training they had a far more detailed and improved knowledge of ASC. Individuals who had previous
experience using more generic versions of Social Stories (that do not meet the Carol Gray criteria) and/
or had attended previous training about Social Stories praised the ASSSIST-2 trial training for being more
detailed and improving their knowledge and understanding of ASC and Social Stories. More specifically,
school staff described how, by increasing their knowledge of ASC, they were able to ‘think differently’
about the child and often spoke of having a greater understanding of the child’s behaviour and the
reasons for it, which improved how they responded to the child in situations they struggled with. Even
those with limited involvement in the delivery of the intervention (e.g. SENCOs or Headteachers)
described the clear observable benefits of using Social Stories and taking part in the trial for their own
professional development and, in general, they felt that through increasing their knowledge of ASC, their
ability to apply and understand Social Stories had been improved.

It's been so beneficial to the child; | think when you take part in things like this you think oh, will it actually
impact the child or are we doing it for us and actually it was definitely for the child and it's impacted us
as teachers, us as educators because we have developed our own CPD and our knowledge but also it’s
had a huge impact on the child ... | know with our child it’s had a huge impact, positive impact ... | would
recommend anyone else to do it because | think it was really, really useful.

Teacher 3

However, support for the intervention was not universal, with some participants describing how they
had not observed any impact on their child’s behaviour. Criticisms of the intervention were largely
related to Social Stories being too repetitive, lengthy or overly simplistic/childish for that specific

child. Participants acknowledged that because each child and situation being addressed is different,
engagement and responses to the intervention may vary. The importance of not dismissing Social Stories
because they were not well received by one child in one specific context was therefore emphasised.
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Even for those who did not perceive the intervention to have been beneficial on this occasion, support
for Social Stories was strong and is exemplified by school staff and parents describing how they have
either already used or plan to continue to use the intervention outside of the trial. For instance, parents
explained how they have used Social Stories with siblings of trial participants, and school staff described
having used Social Stories to support children who were not in the trial during transitions (e.g. new
starters, children returning to school after absences due to COVID-19 school closures and/or sickness).
Additionally, some school staff described how they plan to adapt and continue using the stories
developed in the trial in the new academic year and/or use the knowledge they have gained to create
new Social Stories, highlighting their beliefs that the intervention was of benefit.

I've saved them and put them in a pack to move them up to the next teacher ... I've spoken to mum that

it should continue and especially coming back from the break | think he'd really benefit from it. So it is

something I'm hoping he will continue but me personally, as a teacher, it is something that | will continue

to do with future classes and pupils ... Another child in my class who at the minute really struggles with

feeling like she’s bad if she gets something wrong ... She’ll be really hard on herself and that sort of building

resilience, | feel that would really help her as well and | have mentioned it to the next class teacher.
Teacher 4

The questionnaire data completed by interventionists at 6 months post randomisation (n = 72) revealed
that 44.4% of the interventionists who were trained to write and deliver Social Stories in the trial were
still using the intervention. The majority of these interventionists reported using Social Stories weekly.
Some interventionists reported only using them ‘when needed’ and ‘for as long as needed’. Other
interventionists reported that they had supported colleagues to write Social Stories for other children,
either by working on them together or by providing information about the child they work with. The
majority of the goals for these additional Social Stories were school-based and focused on managing
transitions, classroom behaviour (e.g. asking for help when needed, putting hands up, making mistakes,
listening) and managing emotions. When interventionists were asked if they had made any adaptations
to the original training they received, 86.11% said ‘no’. For the 12.5% of interventionists that responded
‘yes’, the adaptations included simplifying the text, updating previous stories for a new year group and
adding more information/pictures. These adaptations do not deviate from the Carol Gray methodology,
which encourages refining the story during implementation if needed as part of her criteria 9. Twenty-
five per cent of interventionists reported teaching Social Stories to someone else and this typically
involved sharing the training video, PowerPoint slides and materials they had received with other
members of staff and guiding other staff to write the stories using the training they received. When
asked if they felt the school had supported them in using Social Stories, 88.9% said ‘yves’. These results
reflect the findings of the qualitative interviews that some staff had planned to continue using the
intervention within the school setting. However, as 55.6% of interventionists said they were no longer
using Social Stories 6 months post randomisation, it is important to consider the reasons for this, which
are explored under ‘quality of delivery’.

It is also important to reflect on how experiences of being involved in the ASSSIST-2 trial may have
influenced an individual’s willingness to engage with and deliver the intervention. Mirroring the largely
positive views of stakeholders towards the intervention, participants enjoyed partaking in the trial and
the opportunity to gain detailed knowledge of Social Stories and ASC. Negatives of trial participation
related mainly to the additional time associated with completing questionnaires and difficulties
understanding how to answer some of the questions that were posed within them. For instance,

one parent raised an objection to rating themselves as a parent. However, for many, these concerns,
particularly those relating to time, were outweighed by the perceived benefits of the intervention and/
or mitigated through the support, communication and availability of the research team to support
participants throughout the trial period.
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I've enjoyed taking part in the study. | think it has been interesting meeting people who are knowledgeable
about these things because sometimes | think in school you kind of get oh we're doing social stories and
you're like ‘and that is?’ and you're expected to do something with it and you're like | don’t really know
how it works. So | feel that has been really nice. | know it is a commitment on our time and things from our
point of view but | feel like we've had the training and feel more confident and have it as another strategy
in the toolkit to kind of help support children who might be facing some challenging behaviours and don’t
really know why. So yeah, no I've enjoyed taking part. | think my TA has as well and | think it has really
benefited the child.

Teacher 5

Fidelity: adherence, exposure and dose

Did the children on the autism spectrum receive the intervention as intended?

As described in Social Stories™ intervention, there were very few specific criteria to which delivery
needed to adhere to. Stories needed to be generated according to the 10 Carol Gray criteria; however,
because the trial team worked collaboratively with schools to generate stories, we were able to

ensure that all stories had maximum fidelity to the criteria. During the ASSSIST-2 trial, participants
were asked to deliver the intervention a minimum of six times across the 4-week intervention period.
Further highlighting the importance of considering the unique needs and preferences of each child
when creating and delivering social stories, the pre-specified frequency for delivering social stories was
met with a mixed response from participants. For example, while some interventionists reported that
children enjoyed reading the same story, for others, the novelty of stories was reported to have ‘worn
off’ after the first time reading them. Repeating the same Social Story was deemed to have made it
difficult for school staff and parents to make the intervention ‘exciting’ and to have had a detrimental
impact on some of the children’s engagement and enjoyment. As a result, some children were reported
to have not seen the value in social stories and questioned why they were being asked to engage with
them. Other children really enjoyed the repetitive nature of the intervention. The divided opinion
surrounding the frequency of the intervention meant that whether participants delivered Social Stories
to the prescribed frequency varied during the intervention period; indeed, over one-tenth of the
sample is known to have received less than the prescribed dosage, with a further quarter missing the
compliance data. Some altered the number of sessions according to the perceived engagement and
enjoyment of each child and, in rare cases, stopped using stories altogether.

It was quite interesting because the young man concerned when we started it | was reading to him and by

the end of it because he knew it so well because we'd done it so many times, he was reading it to me quite

happily and he'd say to me, again? Again you want to do it again? | was like aha, | want to do it again.
Interventionist 3

He didn'’t really respond other than the first time, because it just keeps repeating itself, to do it six times,
he just doesn’t want to read the same book six times. Whether it was about him or not, he just wasn’t
interested in reading it that many times It’s very difficult to make it exciting to say, we're going to go and
read this book again, do you know what | mean, which is what | said at the beginning, you know, maybe
we heed to get around it, you, if he can keep reading it.

Interventionist 2

Social Stories are written in a specific way using a defined formula and sentence types. However, the
appropriateness of this approach was perceived to vary depending on the preferences, age and receptive
and expressive skills of each child. For example, the length and amount of language used within stories
could mean they are pitched beyond a child’s level of understanding, and some children were perceived
to respond and engage better with shorter, concise stories. Equally, others criticised stories for ‘over-
explaining’ key messages, which was considered either ‘patronising’ or to mean key messages were lost
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and not understood depending on the individual child. The importance of tailoring Social Stories to the
preferences and needs of each child was emphasised in line with the Carol Gray recommendations.

There was so much of that [preamble] and kind of qualifying things and explaining things that when | read
it the message was totally lost.
Parent 2

Despite these challenges, participants were keen to ensure that Social Stories were not dismissed as

a method due to an individual child not engaging in the intervention. Instead, participants suggested
raising awareness of the fact that there are certain children for whom the intervention is less likely to

be effective, for example, children who struggle with repetition or older children who may recognise the
intent of the story or find it overly simplistic. Similarly, some participants suggested speaking to teachers
and parents before developing the goals and Social Stories to ensure that they are not being developed
for children who are unlikely to engage with them. Adapting the Social Stories training to include role-
play scenarios of delivering stories to a child who is not engaged in the intervention was also suggested.

To have identified children that would be sort of receptive to it because, you know, | can think of a couple
of cases where a child refused to read the story more than once and the whole point of it is you read
the thing over and over again. But this child didn’t like repetition, so in that case a social story is going
to be completely useless to them because the whole idea is you read this thing so many times that the
information goes in. But this child didn’t like repetition, so the second time that they tried to read through
the story the child was like, nope. | can think of another child who received the social story who thought it
was patronising because they understood it, you know, they had a higher level of understanding and said
it was really patronising.

Trainer focus group

The COVID-19 pandemic also had an impact on the perceived benefits of the intervention and the
frequency with which it was delivered. Periods of school closures naturally meant that, in some cases,
the intervention could not be delivered or was stopped. Some parents/carers perceived there to be

a reduced need for the intervention during this time, as children were considered to have reduced
stress levels when being home-schooled. In fact, this may have indicated there is even more of a need
for the intervention if removing the school environment is reducing the stress levels for the child.
Additionally, the usefulness of goals that were set during the COVID-19 lockdown was considered to
have been reduced post lockdown, at which point, if the story had not been written, the goal needed to
be discussed again with the teacher and a new one was set. However, parents acknowledged that their
ability to assess the impact of Social Stories on their child’s behaviour due to the significant changes to
their lifestyle that happened at this time made it difficult to attribute and isolate any perceived benefits
or dis-benefits to Social Stories.

To be honest we've not used them at home because he’s not been interested in it and with lockdown he’s
not actually needed it because all the stresses of school have not been there and we’ve not had any issues
atall ...

Parent 3

Given the importance that was placed on considering the context (e.g. impact of COVID-19) and varying
needs, preferences and abilities of children on the autism spectrum, participants considered it difficult
to prescribe a universal frequency and duration for delivering Social Stories in the future - suggestions
varied between daily, weekly and more infrequent use of Social Stories. Indeed, some participants
provided examples of how they either are or plan to continue to use Social Stories, albeit less frequently,
according to the needs of each child and the resources they have available.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/JBTM8017 Health Technology Assessment 2024 Vol. 28 No. 39

it is on a different basis but | would say at least 2 or 3 times a week on average. So they see it every
day because obviously it's behaviour that you would want them to see and they’re young children and
they forget.

Teacher 2

Suitability of Social Stories for children on the autism spectrum

Which goals are most appropriate for Social Stories?

Participants felt that Social Stories had the potential to support children with a wide range of social and
emotional developmental needs and that their use should not be restricted to children on the autism
spectrum. Participants were specifically asked which behaviours and support needs they felt Social
Stories could be used for and, in response, they listed a wide range of appropriate behaviours relating
to areas such as reassurance, emotional well-being, social skills, understanding others’ perspectives,
personal care information (puberty, toileting), transitions (e.g. new school year, returning following
periods of absence), support seeking, behavioural regulation and understanding sensory issues. One
group, which participants felt may experience particular benefits from Social Stories, was children

with anxiety. More specifically to the school environment was the potential use of Social Stories in
supporting children around transitioning to new schools and/or classes/year groups or returning to
school after a period of prolonged absence (e.g. due to sickness or COVID-19 school closures), topics
that some teachers commented they had seen Social Stories used for the most prior to the study.
Additionally, participants stressed that Social Stories should not be viewed as a ‘one-stop-shop’ and that
it was important to consider creating new stories with the same child to address different and/or new
challenges that they may face.

I think | would say nearly every child, | think it would be quite easy to set a goal for them of some sort
because | think there’s always something in schools that children need a little bit of help with.
Interventionist 1

There were, however, some situations or types of behaviours for which Social Stories were considered
less appropriate by participants. For example, Social Stories were not deemed appropriate by
educational professionals for use in ‘crisis situations’ and/or for resolving complex issues such as those
pertaining to child protection or a child’s sexuality where it was felt that strategies and/or interventions
designed specifically for these situations should be used. Carol Gray's Social Stories are designed to be
a flexible intervention, and although some educational professionals felt more complex topics could not
be addressed within the stories, this may not be the case if the individual writing them has taken time
to gather sufficient information about the situation and the child so that the story is personalised and
tailored to the child’s receptive understanding.

| suppose personal to them as in things that would need to be discussed further. Your child protection type
of things wouldn’t be suitable. Anything sexually related definitely not ... | think a story is okay if it’s ... the
simple one step problem, | suspect that any more complex wouldn’t work.

Interventionist 3

Despite the focus of ASSSIST-2 being on the use of Social Stories in a school setting, parents were
invited to the training in order to help shape the development of the story and to gain the skills
necessary to develop Social Stories at home in the future. To maintain consistency, educational
professionals and teachers were asked to keep the Social Story developed for the trial specific to the
school environment. By the time parents were invited to the interview, some had tried using Social
Stories in the home setting too. As a result, during interviews, parents and school staff described their
views on the use of Social Stories at home, both during the trial and in the future, giving us some insight
into their perceived applicability in this setting. In some cases, the uniqueness of the home environment
precluded the use of the intervention at home, and this was largely due to concerns of ‘singling out’
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a child from their siblings by delivering the Social Stories intervention with them and finding the time
to write and deliver the stories at home. Other parents described making adaptations to facilitate

the use of Social Stories at home and so deviated from delivering them strictly according to the Carol
Gray method. Many of these changes involved making pragmatic changes so that stories were more
informal and less intensive, and this was considered to be more realistic as to how they would be used
if developed for the home environment in future, particularly if different stories were being used at
home and school. For example, participants described reducing the frequency with which stories were
delivered, reducing the content or creating stories using only pictures, and, in some cases, involving
older siblings in creating and delivering stories.

When | did write one | was careful to write it so that it would work for both kids because I'm quite aware
of not trying to single [child] out as having problems. He knows that he has autism but ... | don’t want
him to feel embarrassed about it or that there’s anything wrong with that ... How to introduce them in a
way that doesn’t make a child feel like you've done something wrong and I'm going to read this to correct
you. So at school they know that they have lots of different situations where they go with the teacher to
do something ... so it’s not word if a teacher just bring it out ... we're going to read through this together.
Whereas at home it is a bit weird. When and how do you use this in your day if you're not having a session
with a professional?

Parent 2

Quality of delivery

Which factors of delivering Social Stories were particularly important?

To support the delivery of the intervention, many school staff described how they had developed a
routine, which ensured that the Social Story was delivered at the same time each week. Reasons for
adopting this routine-based approach to delivery were largely pragmatic and were devised as a way to
overcome difficulties in finding the staff and time needed to deliver Social Stories regularly within a busy
school environment. Having regular, dedicated times for delivering the intervention therefore allowed
staff to be allocated and time to deliver Social Stories to be protected.

As a teacher obviously we are directing the teaching assistant, so we can say, look 10 minutes on a
Monday morning needs to be this social story, every Monday morning. Normally we'd do a timetable as
well, so that can literally go on a timetable so it’s a regular thing. That just makes it a bit easier.

Teacher 4

Despite advocating for protected time slots for delivering Social Stories, school staff also highlighted

the importance of ensuring that the intervention is delivered at a time that is right for the child.
Interventionists in particular emphasised the importance of ensuring that any planned times for
delivering the intervention do not coincide with overly busy, stimulating and/or pressurised periods

in the classroom. To ensure children are willing to engage with the story and maximise the potential
benefits of the intervention, participants also described the need to adjust when the intervention is
delivered in response to a child’s specific needs, preferences and behaviour. For example, one participant
described how they delivered the intervention while a child was doing a craft-based activity, as this
increased the likelihood that that child would sit and listen to the story for its duration.

The only problem was sometimes if I'd timed it and there was something going on in the classroom he
was more wanting to be engaged in that was tricky because he'd want to rush through the story to
get back out to whatever was going on. So I just adjusted the timings when | went it to make sure that
wasn’t happening.
Interventionist 6
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Interventionists also highlighted the importance of ensuring that Social Stories are delivered in a quiet,
private, neutral, comfortable and familiar environment to the child without interruptions to promote
discussion and for children to feel as though they are not in a formal lesson. This helped children’s
concentration and engagement with the story while having the added benefit of ensuring that children
were provided with dedicated 1 : 1 time which was protected from distractions and interruptions from
other children who may want to be involved and avoided others overhearing personal and, in some
cases, sensitive story content. While such an environment was considered ideal, the challenges of
finding such a space regularly within a busy school environment were acknowledged.

I think a more ideal space would be somewhere you can kind of be focussed on and feel kind of
comfortable and able to ask questions because really you want to promote that discussion and get to
the bottom of what is causing some of these because often it is something underlying isn't it that you're
struggling to get to the bottom of and I just don’t know if they'd be willing to kind of come out with that or
have that discussion when there are people toing and froing all the time.

Teacher 5

When reflecting on the way the intervention was delivered, it is also important to consider the role of
‘who' is responsible for delivery. While some participants stressed the importance of ensuring that those
involved in writing and delivering social stories are experienced in dealing with children with varying
emotional and social support needs and had experience and training knowledge of ASC and Carol

Gray Social Stories, others felt that this knowledge was secondary to knowledge of the child. Indeed,
across participant groups, knowledge of the child was described as the most crucial prerequisite for
maximising the benefits of the intervention. This was largely as close relationships with the child were
seen to facilitate exploration of the underlying reasons behind a chosen behaviour and mean that Social
Stories are focused on an area that is of benefit to that specific child. More specifically, the process

of creating stories and identifying and narrowing down goals was considered easier when undertaken
with someone who understands the child, their behaviour and what motivates them. Indeed, trainers
described how during training those without knowledge of the child struggled to ‘put pen to paper’

and made it difficult for trainers to ascertain whether the story and goal that had been created was

right for that child and, in these cases, participants were advised to gather further information from
other teaching staff and the child’s parents. Ensuring that the Social Stories were created to address the
specific needs of each child was also considered paramount to the intervention’s success, with children
described as more accepting and willing to engage with an intervention that was tailored to their specific
needs and delivered by someone they know and trust. Perhaps exemplifying this point, a couple of
interventionists described how the goal-setting and story development was more challenging at the start
of the academic year when school staff had less familiarity with the child and is something to consider
when planning to use the intervention in future.

I always found it much easier when the person setting the goal really knew the child. Because typically
we'd have the teacher setting the goal and then their teaching assistant would be the one reading the
social story and it could be different ways around. Some schools were a bit more flexible with that but
especially like September, that was a really difficult time to set goals because even though we tried to ask
the teacher from the year before, it wasn’t always possible to facilitate kind of getting them out of the
class to do. But when a person really knew that kid and really understood what motivated them, what
they enjoyed and also like maybe taking a bit of time to think through what they were experiencing, was a
much easier process to set that goal. So | definitely feel like it needs to be someone that knows that child
and maybe September is not a good time for a teacher to be setting the goal.

Focus group with research assistants

In a school environment, teachers, TAs and SENCOs (if trained appropriately) were considered to have
the potential to deliver the intervention and develop goals and Social Stories. However, TAs were
considered best placed to create and deliver a personalised intervention that was tailored to the needs
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of that specific child. By working with the child directly on a daily basis, TAs were deemed to have the
closest relationship with the child and may have experience delivering other interventions with the child,
allowing a sense of normality for the child. RAs and trainers highlighted the importance of ensuring

that those involved in setting the goals and creating the Social Stories also deliver them, not only for
continuity and engagement but also to ensure that those delivering the intervention understand the
purpose of the intervention is to support the child.

| think it was really worthwhile for the people who actually write the social stories who work with the
children ... They [TA] are the right person because obviously they’re the people who work with the children
day in and day out and they are the one that has the relationship.

Teacher 2

For school-based interventions, some participants also felt that there needed to be greater involvement
of teachers to work alongside TAs when identifying goals and creating the Social Stories™. The generally
higher levels of computer literacy amongst teachers were considered particularly important, as this

was described as a barrier to some individuals being able to add pictures and personalise social stories.
Additionally, given that teachers have overriding responsibility and are the main point of contact

for a child, they often receive key information (e.g. child focus plans) that they pass onto TAs, their
involvement is important.

The teachers really enjoyed the sessions. They were really competent in writing the sentences and they
were more competent with technology. But then you often need the sort of personalised input that the TA
might have because they work so closely with the child. So it sort of needs to be a collaborative process.
The teachers really can’t do it without the TA but equally most TAs can’t do it without the teacher. So it
does need to be a sort of combined effort to get these stories together and that’s often what was lacking.
Focus group with trainers

There was some uncertainty amongst participants as to whether, as a school-based intervention,
parents should be involved in creating the Social Stories. Some participants felt that parents should

be involved irrespective of whether the behaviour and/or situation being addressed applied to school,
home or both environments. This was largely due to beliefs that there was a need for transparency and
to acknowledge that most parents would want to be aware of any interventions/strategies that were
being used with their child, even if they were not involved in the process directly. For instance, even

in situations where a goal was only applicable at school, some felt it was important to keep an open
dialogue with parents about the purpose and delivery of the intervention and to offer them training
and support in designing their own stories at home. A number of parents reinforced this and felt that
to help their child’s social and emotional development, they needed to be aware of any support their
child was receiving at school. Some teachers and interventionists echoed this and felt they would

not feel comfortable delivering interventions if the child’s parent was not aware of it and in support.
Parent involvement was also considered beneficial for facilitating the writing of the Social Story, with
the unique knowledge that a parent brings of their child considered crucial to providing insight and
context to a child’s behaviour. Similarly, involving parents in the development of the Social Stories was
considered beneficial for improving relationships and communication between parents and school staff.

So | spoke to the parent about the goal and then gone to the school and set the goal which was to do
with hiding under the school table during lesson time and then when | went back to the teacher. So the
story would have ended up going down the road of, try not to hide under the table da, da, da, and then
when | went back to the parent she was saying, actually that’s a behaviour that the child is probably doing
because she’s feeling anxious about something. So it was very similar. It was like explaining that behaviour
and it would have, again, gone down the wrong route had the parent not been involved.

Research assistant focus group
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While many advocated the inclusion of parents, others felt they had a limited role in creating and
delivering a Social Story in a school environment. For some, involving parents during the goal-setting
process had led to some discussions and disagreements about the focus of the goal for the child.

In these situations, the fact that the trial was focused on addressing school-based behaviours was
perceived to have potentially exacerbated tension between parents and school staff, particularly if a
child’s needs differed across the two environments and parents viewed the research project as their ‘one
chance’ to get help with a behaviour. Participants also acknowledged that there may be less relevance
of including parents for children on the autism spectrum for which it is important to separate school and
home life, with home for these children considered a ‘safe zone’ where the pressures of school are not
addressed. While researchers and trainers found that pre-empting these disagreements and explaining
to parents in advance of the goal-setting meeting, the school-based nature of the research helps in
relieving this tension. Researchers/trainers also described themselves as having a mediation role when
disagreements occurred, and it is important to note that it may be beneficial to have a third party, such
as a teacher or TA not involved in the intervention to provide this role, although in practice this may

be difficult.

I think it probably depends on the child with what you’re wanting to tackle really. | think for school-based
issues, | think it’s just best that school do it because they know what he’s like in that situation but then |
wouldn’t expect school to write one for a home based situation because they wouldn’t know really. | think
whatever situation you're trying to tackle you want to choose the best person to write the story.

Parent 7

Mirroring the need to tailor the intervention and consider the needs of each individual child, participants
had varying views on the appropriateness of involving the child in the creation of goals and Social
Stories and recommended that this should be considered on a case-by-case basis. Interventionists
(typically TAs) and the research team who advocated involving the child felt adopting this approach
may be of particular benefit for children where it is possible to anticipate issues with engaging them
(i.e. older children, those who feel ‘babied’ by the intervention, and/or those who do not like repetition)
as it may give them a sense of ownership and, where appropriate, an understanding of the purpose

of Social Stories. Some participants felt it was difficult for a child to understand the ‘intricate’ process
of goal-setting and the need to create Social Stories within the parameters specified by Carol Gray.
There were also certain discussions around goals that were considered to be inappropriate with the
child present (e.g. the impact of the behaviours on parental stress, the educational professionals or the
wider classroom).

I don’t know whether it’s an age thing but certainly it’s nice isn’t it to brainstorm with them and get them
... It's their goals, it’s not my goal ... It should be something that he wants to do and | think if you've got
more buy-in at that stage rather than just something arriving, oh we’ve written a story for you because we
think you need help ... It’s like a performance review without the person who’s actually doing the work.
Parent 6

Ultimately, when considering who should be involved in goal-setting and Social Story development and
delivery in the future, it is important to ensure that the person/people with the closest relationship

to the child are involved. Despite the various pros and cons of involving different stakeholder groups,
the majority of participants advocated adopting a collaborative approach (e.g. TAs, classroom teachers,
parents) during goal-setting and story development to enhance the overall quality of the story and to
encourage reflection and different experiences of the child and their behaviour to be discussed and
incorporated into Social Stories.
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Comprehensiveness of the intervention
Which factors were particularly important for developing and delivering the overall intervention?

To support the use of Social Stories in the future, it is important to learn from participants’ experiences
during the trial and identify what helped or hindered them to deliver the intervention as well as to
identify areas for improvement. These are each discussed in turn below.

Unique features of Carol Gray Social Stories as facilitators to intervention delivery

The ability to personalise Social Stories to the needs of each child was consistently identified as a

main benefit of Social Stories. For example, incorporating pictures and photographs was perceived to
facilitate learning and enhance children’s engagement with and enjoyment of the intervention. This
ability to tailor the intervention was also perceived to accommodate the individual learning needs of
each child. For instance, one parent described how using pictures was particularly helpful for their child,
who they considered to be more visual in their learning and who it was felt would not have engaged
with or understood an intervention that was solely word-based. Equally, the ability to make adaptations
or adjustments to the content of Social Stories to reflect changes to the environment or an individual
child’s needs was considered a huge benefit, particularly for children on the autism spectrum, who

tend to prefer information that is literal and accurate. For example, changing the names of teachers
throughout stories if substitutes were in place.

The fact it was personalised he really enjoyed that. He saw his pictures and his friends and she made it
have a train aspect to it as well and he loves trains, so he was wanting to flick to the next page and find
out more about himself.

Parent 8

The structure of the Social Stories also facilitated the development and delivery of the intervention.
Breaking stories down into ‘manageable chunks’ (e.g. clear title, positive introduction, different
sentence types to include) gave school staff an understanding of the importance of including each story
component. Participants felt that the structure of the story and how it was tailored to the individual
needs of the child were beneficial for helping the child to understand complex social situations. Many
stories focused on gently guiding children to communicate their emotions to an adult. Participants
reported that they had observed clear changes to a child’s behaviour following the story, and they felt
that this was due to the information provided in the Social Story which had helped the child to better
understand why it is important to tell an adult how they feel and potential methods for doing so.

Navigating the goal-setting process

Despite the goal-setting process being considered pivotal for understanding what underlies a behaviour
or situation and praised for providing individuals with the chance to talk about and understand a child
and their behaviour, specific challenges with goal-setting were discussed. One of the main difficulties
participants faced during the goal-setting process was identifying a goal that was specific, beneficial

to the child and realistic to achieve within the 6-week intervention period in a school setting. Goals
based around routines within the school day and playtime, as well as those around understanding

and communicating emotions and making mistakes, were all considered to work well and be child-
oriented goals. The ‘goal-setting sheet’ and SMART framework (used to ensure the goals were Specific,
Measurable, Achievable, Realistic and Time-specific) were considered crucial in overcoming many of

the challenges identified with the goal-setting process, particularly in terms of ‘solidifying’ goals and for
understanding how to break goals down into achievable steps from umbrella goals. The goal sheet was
also deemed useful for ensuring goals were suitable, of high quality and designed in line with Carol Gray
methodology. Additionally, while considered time-consuming to use, as many school staff were already
familiar with the ‘SMART’ framework, the research team felt that this helped participants to identify and
refine goals and ensure they were positively framed. Conflicting priorities between parents and school
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staff and difficulties redirecting goals away from something negative and/or vague were commonly
reported issues. The goal sheet and SMART framework helped the research team to navigate difficult
conversations and differences of opinion and ensure goals were focused on addressing the individual
needs of each child and were not too vague. For example, if a goal around ‘managing playtime better’
was proposed, these resources were used to help determine if this is something that is in the child’s
interest, and if so, the goal was converted into something more specific, for example, ‘to try to talk to
some of the other children during playtime’.

It [the SMART framework] was good and it makes you think sometimes a little bit outside the box to make
sure that it was achievable with the sort of parameters in mind | think. What we maybe wanted to go with
perhaps sometimes didn’t exactly fit right ... | think that was good.

Teacher 2

However, there were differences within and across stakeholder groups in terms of their confidence

in creating goals, reflecting the different degrees of familiarity with autism interventions and, more
specifically, Social Stories, goal-setting and resources such as the SMART framework. As such, the
extent that the SMART framework and goal sheet were considered useful varied, with some trainers
describing how they felt participants would not have used these resources unless encouraged to do

so. While some found these resources ideal prompts to facilitate goal-setting as per the Carol Gray
method, others found them time-consuming. Participants made a number of suggestions for the future
to facilitate the creation of achievable, child-oriented, positively framed goals. For instance, including a
section on ‘general information about the child’ on the goal sheet to ensure that, at the start of the goal-
setting process, individuals are given the opportunity to discuss the behaviours and needs of that child,
increasing the likelihood of creating a tailored and child-orientated goal. Additionally, providing examples
of goals that have been broken down and emphasising the need for positively framed goals in resources
was proposed. In the current trial, the goal for each individual child was set before randomisation and

in cases where there had been a significant gap between baseline measures and receiving Social Stories
training on occasion educational professionals asked for the goal to be updated when they met the
trainers. Outside of a trial, it would be possible to set the goal as part of receiving Social Stories training,
and therefore this issue could be avoided.

I think in terms of making it a bit easier, | think for the sheets it might be good to have a section that is
just like, generally like about information about the child. So, when we do the kind of training sessions to
write the stories, we often say okay can you tell me a bit about the child and then we’'ll start writing the
story. | think that’s just quite a nice opportunity for the teacher to just, or the intention is to just like chat
about the child because in the training session that’s where we get their kind of likes and dislikes and
all that from. But | think for the goal setting it would be nice to do that as well and then you can just ...
because you end up scribbling loads of stuff down on the sheet and then you're like trying to set the goal
and you look at it and it’s like all over the place. So, | think if there was a section that was just like kind of
just general information and then moving onto, okay what is the problem. Because sometimes you'll write
it all down after you've said, do you know, what’s the problem at the moment and they’ll say loads of stuff
and then they’ll say, oh actually so what we'd like to focus on is this or you have to like pick something
from what they've said. So, | guess that’s more of a admin thing for us that might make it a bit easier but |
think it would also make it easier for the teacher as well just to give them that time to talk about the child
a bit more.

RA focus group

Training model

How were the research team trained to deliver Social Stories training and their experiences of this?
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Profile of trainers

Four academic staff were trained to deliver Social Stories training to school staff (all female, mean age
31). All trainers had an undergraduate or master’s degree in psychology and three had completed a
PhD in the field. Through their qualifications and work experience, the trainers had prior knowledge
of autism and had some experience delivering workshops/training/presentations to staff and higher
education students.

The training model

A cascade model of training (train-the-trainers approach) was implemented. The former Chief
Investigator (Professor Barry Wright) who is a consultant child and adolescent psychiatrist and has
extensive experience of autism and Social Stories trained the first trainer by delivering mock Social
Stories training sessions, role-play scenarios, answering any queries and then observing the trainer
deliver the session themselves. The trainer was only ‘signed off’ to deliver training independently when
the Chief Investigator was satisfied with the performance. Due to staff changes, two further trainers
were trained by the first trainer. This involved shadowing Social Stories training sessions in schools,
becoming familiar with all training materials and resources and then being observed delivering the
training themselves before being ‘signed off’ to deliver training alone. The second set of trainers were
then able to train a fourth trainer following the method described above. The quotes below describe
some of the trainers’ reflections on the training process.

My training will probably have been a little bit different from everybody else’s because it was [Chief
Investigator] who delivered to me ... [Chief Investigator] delivered the training with sort of his slides that
have since been slightly amended but none of the content really has been amended ... So it was like
imagine a child that you know and, you know, what might you put in these different sections [worksheets]
to get us a little bit more familiar with what it was that we were looking for when it came to like what
do we mean by mind blindness, how would this, so on and so on. It could be a real child that we knew
that had a diagnosis or it could be one that we just kind of made up and try and fill in to understand the
sections. | didn’t have any training ‘in practice, if that makes sense. So after that training it was just go
out to schools and deliver it and then for a long time it was just me delivering it until [name] came on the
scene and sort of did training.

Trainer focus group

Just before | started as a Trial Coordinator on the study ... | shadowed three times and | think [name]
you came long to maybe a couple of those as well. So we saw the presentation and the training getting
delivered in practice, which was really useful, and it was good to be able to see it at a larger school
because | think we went to one and it was very well attended by additional people who didn’t know
anything about the trial. So it was good to see that it changes in every school that you go to. But, yeah it
was basically shadowing three times and then having a go yourself. | think, | also did some mock training
with [name] and | sat with [name] who was a research assistant on the study at the time and we've had a
look through the slides and just made sure that | understood the content before going out to deliver it for
the first time.

Trainer focus group

All trainers reported feeling slightly anxious or nervous before delivering the training to school staff, but
this did not stem from lack of understanding of autism or Social Stories but more from the uncertainty
about how the session would go and the needs of the attendees. Worries discussed included the
unpredictable nature of whether the goals for the children may need to be changed during the session,
whether the stories may address difficult topics that are more challenging to write and the level of
support required by the attendees within the short time frame of the training session.

As to how | felt about the training. | think for me what | felt uncertain about was less to do with the

autism specific parts because the team that we sat within COMIC, like [Chief Investigator] is very familiar
with autism, it’s one of his sort of competencies. So, from that point of view | felt like | already knew quite

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/JBTM8017 Health Technology Assessment 2024 Vol. 28 No. 39

a lot from how we were talking about that sort of stuff in the team, you know, we had other trials running
around autism and adapting assessment instruments for autism and so on. From that point of view | can’t
say that | felt unprepared. | did feel unprepared in the sense that | didn’t know what to expect, so it was
kind of like straight out into school alone and there was no checks and balances there. So like, am | doing
it right, am | not doing it right and so on. Then after a while | wouldn’t even say it took that long to sort
of feel like, actually | feel okay with this, you know, in the sense that kind of similar to when I first started
teaching, you know, when you first start going into it. Am | going to be able to answer any questions?
Wonder about your own competency and so on and then you realise that the sort of questions that they
tend to ask and the sort of guidance that they tended to need, | realised | was quite able to give that. But,
yeah for sure, | was a bit nervous in the beginning that was a bit into the deep end but then again that’s
also how I like to learn.

Trainer focus group

Trainers felt that it is important that anyone who is trained to become a Social Stories trainer in

the future has a background in autism and/or psychology in order to be able to deliver high-quality
psychoeducation about autism that can help school staff to understand the possible underlying reasons
behind a child’s behaviour and challenges.

| personally don’t think someone that didn’t have a psychology background could just pick this up and run
with it, you know. | think it would need to be like an educational psychologist or something like that that
was delivering the training that would have that background level of autism because the training in autism
and going through what is different about a child with autism and getting the school staff to really sort
of understand it from a psychological perspective is almost more beneficial than the sort of story-writing
process because you saw so many moments where we were explaining, you know, when a child behaves
like this it's not because they’re naughty, it’s not because they're selfish and you could sort of see the cogs
turning for them thinking ah. One of the sort of indirect ways that | feel like this trial has impacted is their
learning about autism. So if you get someone who didn’t have that background about autism that knew
how to write a social story and be able to tick the Carol Gray criteria then the school staff wouldn’t be
getting the same sort of knowledge that’s really going to benefit the children.

Trainer focus group

The trainers felt that the package of training for school staff needed strengthening so that school staff
could confidently continue to use the intervention and train others following the trial. In order to do
this, trainers proposed simplifying some of the resources provided to schools (e.g. worksheets and the
terminology used within them) and ensuring that the school staff attending the training had sufficient
time to process the psychoeducation about autism and think about how it relates to the children they
are working with.

You've got large numbers of children with autism, so it wouldn’t be practical for a practitioner to be
coming in and writing social stories for all of them. So we need to move away from this really high level of
handholding that we’ve had in this trial, so really intensely training, you know, one or two people within
a school to really roll with this and not need that post support that we've given. So | think we really
need to strengthen the training package for the practitioners, so that they can go forward and train the
school staff.

Trainer focus group

I really liked the training on ASSSIST-2 because it emphasises not just positivity around the story and so
on but also genuine understanding of the child, the child’s needs and how we have to adapt and respond
to the child’s needs as well. | think that’s quite important and not always recognised particularly as [name]
says, if they don’t have that much experience with autism and they kind of get seen as a bit difficult and
like, you know, they’re being naughty and like they’re just really rigid and it’s like, well for a reason.

Trainer focus group
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Participants’ views on training

As previously discussed in the section about participant responsiveness, irrespective of whether a
participant had prior knowledge of social stories, training was regarded positively and considered

to have increased participants’ confidence in writing and delivering Social Stories and setting goals.
Increased knowledge of ASC and the underlying philosophies of Social Stories was considered a key
benefit of taking part in ASSSIST-2 training. Despite this, a small number of participants criticised the
in-person training for being rushed and including too much content, particularly the volume of written
text in the PowerPoint presentation about autism and the Carol Gray criteria for writing Social Stories.

The training was really thorough and because of the thorough training it just meant that the writing of the
social stories was much easier to do.
Teacher 1

Participants were particularly supportive of the practical and interactive components of training, which
were thought to greatly facilitate their ability to write and deliver the intervention with confidence. A
number of participants emphasised that the reality of producing Social Stories and identifying goals was
very different to hearing about them, even if you understood the process, and that it was only through
the interactive elements of training that they realised how challenging the process was and identified
gaps in their knowledge. In particular, having the opportunity to create a Social Story during training
was considered crucial to intervention delivery and meant participants felt less daunted about delivering
the intervention. Creating the Social Stories during training also provided a personal, supportive space
to learn and for those that received training in person, doing so in small groups, through exposure to
combined expertise (e.g. trainers, TAs, teachers and parents) and different perspectives gave individuals
the confidence and knowledge to create a personalised Social Story that was tailored to the child as well
as an understanding of the language and structure that is used within the Carol Gray methodology.

I think what was also great it was just three of use literally, so we could ask the stupid questions and we
could kind of, you know, you could get quite individual about what it was about and kind of what was
on your mind really which was nice as well. It didn’t really feel like training. It’s just sort of felt somebody
guiding you through a process really which was good.

Parent 4

Of those who were critical of training, the majority were parents. This may reflect the fact that parents
were not directly involved in delivering the intervention and that training was focused on preparing
educational professionals to deliver the intervention in an educational information. The perceived
complexity of creating a Carol Gray Social Story also caused participants to feel daunted at the prospect
of writing their own story and stemmed, particularly for parents, from a lack of familiarity and prior
experience of using Social Stories or similar interventions in comparison to school staff. For example,
participants were nervous at the idea of remembering how to create and deliver a Social Story as per the
Carol Gray method (i.e. the sentence types to use and style) and felt that while they may be able to ‘give it
a go' that ‘it might not pass the hundred percent authenticity check’. Access to example Social Stories that
were created both during training and in the manual mitigated these concerns to some extent. However,
some parents still felt that to use Social Stories at home, they would need more examples and/or additional
support and training before feeling confident to write a social story using the Carol Gray methodology.

| suppose it’s given me the opportunity to build a social story in the future about other things. | haven’t
actually done that but | think it's knowledge and training and I've kept all the information that would
enable me to do that ... If | was to create a social story at home ... I'd kind of feel a bit alone doing it
because | was doing it in partnership with someone who knew how my son is at school. I'd kind of feel like
I'd want that again | suppose, a couple of hours of someone’s time just to work on it and | don’t know if it
would be feasible ... yes | would be interested, now and in the future, in being involved in some kind of, you
know, once a year or whenever a meeting with school to try and keep that training and knowledge up and
maybe work together.

Parent 6
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During the ASSSIST-2 trial, training was originally designed to be delivered in person in a 3-hour session
which took place either in the morning or afternoon. Due to restrictions put in place in response to

the COVID-19 pandemic, from March 2020 the Social Stories training was delivered online. Changing
the mode of delivery naturally had implications for how training was structured and delivered. During
focus groups, trainers described how the adaptations that were made to training when transitioning

to the online model appeared to result in less difficulty supporting individuals to write their own Social
Stories. For instance, in comparison to the in-person model where trainers were supporting multiple
groups of participants to develop Social Stories, the online model provided each interventionist with

a dedicated 1-hour 30-minute time slot to create a Social Story for the child they were working with
alongside a trainer. In advance of these sessions, trainers pre-populated standardised templates (e.g.

a positive introduction), ensuring that these individual sessions were spent expanding and tailoring

the Social Story with specific content relevant to each child. Educational professionals and parents
attending the training were sent a 30-minute presentation to watch in advance of the 1 : 1 story-writing
session. This presentation covered everything that was delivered in the presentation, which took place
in person prior to the COVID-19 pandemic (e.g. psychoeducation about autism and the Carol Gray
methodology). Additionally, at the start of the ‘live’ online session, participants were provided with a
summary presentation, which included a brief explanation to recap Social Stories, an example Social
Story. While it was acknowledged that the online model meant trainers had to allocate sufficient time
to pre-populate a story template, this was considered preferable to the amount of post-training support
trainers provided during the in-person model. Those who delivered training in person described regularly
having to provide up to an additional half a day of support to ensure that Social Stories were completed
and/or reported having to rewrite some of the Social Stories that participants had produced. In the
future, regardless of whether training is delivered online, in person or using a hybrid approach, trainers
emphasised that significant support is required to ensure that people are creating and delivering Social
Stories as per the Carol Gray methodology and to ensure that the amount of pre- and post-training
support required to produce social stories is not underrated.

Once we moved to the on-line where we've tended to sort of have one story at a time, so you know, we
maybe [during the in-person model] had three interventionists in the room writing three stories and it was
quite tricky to sort of manage that. Whereas, when we moved to the on-line model, we'd block out one
hour slots with each of the interventionists which made things a lot easier, and because we sort of put
together this template, which had a lot of the standard sentences. So you know, all the introductory pages
were the same for each child so we sort of pre-populated that so we could just type in the details on the
day. So | think once we moved to that model we had less sort of going over time, if you know what | mean,
you know the story writing fit more into the session.

Focus group with trainers

Despite participants generally being accepting of online delivery models and acknowledging that

due to COVID-19, training packages are likely to be delivered remotely in the future, for some their
preference would always be for face-to-face delivery. Equally, concerns were raised about the potential
for ‘zoom fatigue’ with such a comprehensive training package, and a very small number of participants
experienced technical difficulties, which meant that due to poor audio quality, they may have missed
some of the content during training sessions. Additionally, while the online model included interactive
components, in-person events were considered more conducive to engaging and interactive discussions.

It's going to be the norm anyway isn’t it from now on. Yeah, absolutely fine. | personally prefer face to face
training but, yeah | thought it was absolutely fine. | was not left in anyway thinking, oh | didn’t get that or |
didn’t understand that.

Interventionist 2

Irrespective of the model chosen to deliver training in the future, the importance of ensuring
participants engage and most crucially that the interactive elements of training remain and are not
removed for the sake of time and resource was highlighted. Participants stressed the importance of
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ensuring participants are able to ask questions and allocating sufficient time to facilitate discussions.
Keeping the ratio of participants to trainers as small as possible was also suggested as important

for ensuring a positive and supportive learning environment and for facilitating discussion. Trainers
highlighted the importance of not underestimating the amount of time that is needed for them

to prepare to deliver Social Stories training (online model) or to provide post-training support
(in-person model).

In addition to training, education professionals were provided with a number of additional resources (a
Social Stories manual, example Social Stories and worksheets focused on understanding autism, setting
goals for the stories, sentence types and intervention delivery) which were described as crucial in
supporting the creation and delivery of Social Stories.

Making a series of example Social Stories available, in addition to those created during training,

was considered particularly beneficial not only for consolidating knowledge, but also for providing

a reference point and reassurance to participants that they were creating Social Stories as per the
Carol Gray method. For those who described themselves as less confident in creating an entirely

new social story or for those with limited time, example stories provided a source of inspiration and/
or useful templates that could be tailored to the needs of an individual child. As such, educational
professionals and parents advocated developing a booklet, with a large number of Social Stories to
support the continued and wider use of the intervention in the future but stressed the importance of
ensuring this does not prevent future stories from being tailored to the needs of each child. Exemplars
and other resources (e.g. goal-setting worksheets) were therefore not only seen as a resource for
supporting individuals who had taken part in the trial to continue to use social stories but also to act as
a mechanism for encouraging others to be involved in the development and delivery of Social Stories.

Although individuals were provided with training, support and resources (e.g. the Social Stories manual,
exemplar stories), there was some uncertainty within the group of trainers as to whether individuals
were likely to be sufficiently prepared to write and deliver Social Stories outside of the trial. This
uncertainty stemmed from the fact that each goal and story is unique to the needs of a given child, and
some interventionists did not have a strong knowledge base in autism and lacked confidence during
writing sessions. RAs and trainers received a slightly different model of training from participants,

which involved Cascade, or a train the trainer model, involving a combination of formal training, that is,
shadowing Social Stories training sessions and spending time with an experienced trainer to review all
materials in detail and gain feedback on their performance. This experience of shadowing and delivering
training was perceived to have given them an ability to describe, understand and apply how to set a goal
and create a Social Story. Observing and shadowing the goal-setting process in particular was perceived
to have exposed RAs/trainers to the practical aspects of goal-setting, such as using information about a
child provided by an individual to tailor goals. Additionally, shadowing more experienced individuals was
thought to have given them exposure to different stories and insight into how to challenge teachers and
parents about their choice of goals and have confidence in discussing the underlying reasons behind a
child’s behaviour. Ultimately, they viewed the process as unpredictable due to the uniqueness of each
goal and story. As a result, they placed significant importance on ‘learning on the job’ to accumulate

the experience, but most importantly confidence needed to be able to translate skills and experiences
of previous goals and stories. To mimic this experience in the future, participants highlighted the
importance of including role plays, particularly those of challenging situations (e.g. narrowing down
broad goals, dealing with conflicting priorities), to help trainers feel more confident.

| think getting that decision, you know, getting that end goal, the find, it’s like a skill that you have to

keep ... so the shadowing definitely helped and then just going in and actually doing the sessions helped

because every teacher comes in with different things and different behaviours and when you have all

these guidelines on how it has to be, like a smart guide it has to be specific, it has to be positively framed.

Sometimes it’s really easy and sometimes it’s quite difficult. Yeah a lot of practice was definitely helpful.
Focus group with research assistants
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Difficulties associated with delivering a school-based intervention

What were the challenges faced in delivering Social Stories?

A number of barriers to delivering the intervention within a school environment were identified. Even
for those who had allocated dedicated timeslots for delivering the stories, ensuring that there was
sufficient time within the school day and a TA available to deliver the intervention was challenging.
Particular difficulties surrounded trying to balance the need to ensure the intervention was delivered
1:1ina quiet, private environment against not removing the child from an important lesson and
ensuring Social Stories were delivered at the right time for the child. Some teachers described having
engaged with wider professional groups during the trial, such as autism teams, to highlight the benefits
of Social Stories. School staff suggested that to deliver Social Stories outside of the trial, they would
need to allocate one member of staff per child to facilitate the delivery, and that dedicated time would
need to be given from the headteacher to school staff (TA, teacher) for them to write an effective and
personalised story together for each child and for staff to attend training.

From my point of view as a class teacher, I'll probably have a bit more confidence in saying, well is there
any chance we could have a bit of time in the day to do [the intervention] because actually if we give it a
bit of time to it, it is more meaningful and effective and actually more likely to get you the outcome that
you're looking to achieve. So | think sometimes that is the issue and maybe doing the social story trial has
made me and the SENCO think that a little bit.

Teacher 5

Given the amount of additional support (e.g. through the research team) and time that had been made
available to support the delivery of the intervention during the trial, interventionists raised concerns
about the amount of resources required to support the continued and wider use of Carol Gray Social
Stories outside the trial, particularly in a school setting. As such, participants were keen to avoid being
reliant on a small number of school staff to create and deliver stories at each school, with this approach
deemed particularly problematic in larger schools where it is likely that multiple children would need
support despite limited resources. Additional and/or refresher training was proposed to ensure that

the knowledge and skills participants had obtained during the trial were maintained and passed on to
other school staff. However, a popular suggestion, for facilitating the wider use of Social Stories within
schools, was through ‘Social Stories Champions’. While there was some speculation as to who could
take on these roles (e.g. SENCOs), having someone who is embedded within the school to co-ordinate
the facilitation of Social Stories was considered important. This was largely because the amount of time
required to support staff create stories was considered too great for an ‘outsider’ (e.g. local authority
personnel). Participants also felt that champions would require specific, intensive training to ensure that
after training, champions felt confident and were able to support staff to create and deliver Carol Gray
Social Stories without requiring additional support. Participants also saw a key element of the champion
role to be to encourage best practice and a supportive environment, underpinned by peer support. As
such, signposting staff to resources and training and encouraging sharing of experiences, within and
between schools, for instance, through the creation of Social Stories networks, was proposed.

... social stories champions within schools because | don’t think it would be feasible that educational
psychologists or local authority practitioners or whoever be dealing by case-by-case basis, especially

like [name] says when you’ve got these big schools. | mean in that school it was eleven participants, that
wasn’t eleven children with autism, you know .... You've got large numbers of children with autism, so it
wouldn’t be practical for a practitioner to be coming in and writing social stories for all of them. So we
need to move away from this really high level of handholding that we’ve had in this trial, so really intensely
training, you know, one or two people within a school to really roll with this and not need that post
support that we've given. So | think we really need to strengthen the training package for the practitioners,
so that they can go forward and train the school staff.
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Additionally, school staff described the challenges of delivering such a resource-intensive intervention
amidst a high workload and staff shortages and likened doing so to a ‘juggling programme’. Pressure
around staffing was particularly heightened during the COVID-19 pandemic and resulted in some staff
describing how they had had to rush the delivery of the intervention, or in some cases, to stop or miss
sessions entirely due to child and/or staffing absences or school closures.

| think mainly it is the workload as in there is a lot of with COVID there’s been a lot of staff absences
so there’s been, yes this is your plan and it fits in, but then on a daily basis a lot of things change.
Either the child is absent or there is a staff absence so you're filling in a slot. Same with most things
and you've just got to prioritise what can be dropped and what can stay. So | think it became a bit of a
juggling programme.
Interventionist 5

Poor communication between staff surrounding the logistics of delivering the intervention, Wi-Fi
issues in schools and low levels of computer literacy were also described as barriers to implementing
and delivering the intervention. Low levels of computer literacy among TAs and an unfamiliarity with
PowerPoint created unanticipated difficulties in personalising Social Stories, particularly in regard to
adding pictures. The implications of this for future roll-outs on resourcing warrant consideration. These
barriers were not unique to school staff, as parents also found time and capacity, particularly during
the COVID-19 pandemic, and access to materials and equipment (printers, laminators) a barrier during
the trial.

You need to be relatively IT savvy in order to be able to use them. | think particularly for some children.
The one that | did was just word but | know the other two we did in communicate and print as well
because that is what was needed for our children to access it so that requires a certain level of IT skills to
be able to communicate and print and then be able to personalise it and put pictures in as well.
Interventionist 6

As part of the interventionist 6-month follow-up questionnaire, interventionists were asked to report
whether they had encountered any problems/barriers to using Social Stories. Of the 73 respondents,
68.1% said ‘no, and of the 29.2% that said ‘yes’ the barriers generally fell within the following categories:
the time to write and deliver Social Stories, COVID-19 disruption and school closures, staff changes (e.g.
changing classrooms or the children they are working with), school holidays disrupting the intervention
period and the child refusing to engage (e.g. not interested after the first read, inability to focus on a
story). When asked if they had stopped using Social Stories completely, 56.9% said ‘yes’, and the reasons
were very similar to the barriers described above, for example, COVID-19 disruption, stories no longer
needed as the child had moved classroom/school and time constraints within the school.

For the use of Carol Gray Social Stories to become more widespread, some RAs/trainers felt that some
schools may need convincing as to why they should invest their time and resources into delivering

the Carol Gray method, particularly when considering that many of their staff will already have some
familiarity and experience of delivering more generic versions of social stories that do not meet the
Carol Gray criteria. Some participants described that since the trial rather than using PowerPoint and
the structured format of Carol Gray’s Social Stories, they had condensed stories to one page, asked
children to create their own stories or used non-personalised stories with a group highlighting that

not all participants have continued following the Carol Gray criteria. To avoid adoption of the Carol
Gray methodology being ‘hit and miss’, trainers/RAs proposed clearly communicating the benefits of
Carol Gray social stories over alternatives. Accredited training and/or certification, delivered through
established networks and/or professional groups, for example (SENCO, educational psychologists,
academies, educational mental health practitioners), was considered one way to achieve this, alongside
limits on the time that training is valid for to ensure that quality of social stories remains high and as per
the Carol Gray methodology.
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The other thing | think that is really confusing and | found that as a teacher, and | find that in my role now,
is that actually most educational professionals don’t know that there’s like this Carol Gray social stories
and there’s a lot of information on the internet on things like Twinkle. That isn’t a proper social story as
we would say now that we’ve been trained in it but it’s still called a social story and it’s almost like too
common a word now. So if you say, oh a social story, everyone is like, yeah | know what that is, we've used
one of them. People haven't and | know it’s got like the TM on but no one notices that. It almost needs a
bit of rebranding or be called ‘a something social story, so people know that it is something that you've
got to be specifically trained in and there’s one way of doing it and you have to do it that way. You can just
Google social stories and download them off the internet and not personalise them at all and most staff
still think they’re using a proper social story.

Research assistant focus group

Some individuals reported that the main benefit of the intervention was a greater understanding of
autism and how to improve their discussions about social situations with their child/the child they were
working with. For example, some participants described how they are applying what they have learnt,
specifically around the use of simple, declarative sentence types and are using this to break down social
information in a number of situations in daily life, not necessarily in the form of a Social Story.

I think the process and the construction of social story could be broken down in verbal ways, in more
formal ways | suppose that I've tended to do, that’s what I've taken from it in daily life ... sometimes with
children you just sort of tell them what to do, you don't really say why you're doing it, what the benefits
are, what might happen if you do this. You sort of skip all of that presuming they’ve got the knowledge and
then just go in with what you need them to do. The message was to try and ask for help in class, have the
confidence to do that and there was sort of so many levels of why that would be good and what would
happen ... | think it just increased awareness around why that was a good thing to do and it helped me
with other things really. Kind of communicating other messages to my son rather than just skipping to the
purpose of the request and kind of actually taking the time to explain and maybe verbalise a social story
sometimes when doing things.

Parent 6

The 6-month follow-up questionnaire asked interventionists to rate how useful they felt Social Stories
have been (‘0’ not useful at all, ‘5’ somewhat useful and ‘10’ extremely useful). The most frequent
ratings fell between 5 and 8, with 23.6% of interventionists responding ‘8’ No interventionists rated the
usefulness of Social Stories between 0 and 3, reflecting the mostly positive views of the intervention
held by the interventionists.

Programme differentiation

What are the considerations to make when implementing Social Stories in the future?

Lastly, we use our qualitative and quantitative findings to propose a series of areas to consider when
informing how Social Stories could be used and implemented outside of the ASSSIST-2 trial. Table 44
outlines areas for consideration when using and implementing Social Stories in the future and is based
on the qualitative study results and informed by our public involvement representatives, who met to
review the results on 27 April 2022.

Summary

Core to the underpinning philosophy of the Carol Gray method is the importance of personalising stories
to the needs of each child. While participants were overwhelmingly positive about the intervention, the
degree of benefit observed with each child was variable, demonstrating the uniqueness of each child
and importance of considering and designing Social Stories to reflect this. As such, the series of success
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TABLE 44 Areas for consideration when using and implementing social stories in the future

Area for consideration Suggestion(s)

Social Stories training

Who should be involving in
setting the goals and creating
and delivering Social Stories in
a school setting?

Frequency and duration

Setting

When

Structure, format and content
of Social Stories

Potential barriers to delivery
within a school setting

Training the trainers

A cascade training model for training the Social Stories trainers appears to be effective.
Social Stories trainers should have a background in psychology/similar subject and/or
have an in-depth understanding of autism.

Training model

A hybrid approach where attendees can choose between online or in-person training to
suit the needs and preferences of the school/parents may be beneficial.

The interactive elements of the training are important and beneficial, e.g. during the
psychoeducation section about autism.

Provision of resources/reference materials was helpful for educational professionals and
parents (e.g. the Social Stories manual, worksheets and example Social Stories).
Post-training support

It is important to consider what level of follow-up support can be offered following
training for parents/school staff and who is best placed to deliver this.

Individuals who have knowledge of the individual child and have insight into the
potential underlying reasons for the child’s difficulties or behaviours.

It is important that individuals writing and delivering Social Stories have received formal
training and have access to resources (e.g. a Social Stories manual) to refer to.

For goal-setting and writing the Social Stories, a collaborative approach between
educational professionals and parents/carers appears to be beneficial, as different per-
spectives about the child and the challenge they are facing can be taken into account.

The frequency that a Social Story is delivered should be tailored to the individual child
and should take into account their preferences and like/dislike for repetition.

The individual preferences of the child should be taken into account when choosing a
setting. Quiet, private, informal and comfortable settings to facilitate 1 : 1 conversations
appear to be most suitable for the majority of children on the autism spectrum.

Scheduling a dedicated time within the school day/week to read the Social Story may
help to avoid disruption and can become part of the child’s timetable. However, it is
important to be flexible where possible and respond to the preferences of the child so
that the story sessions are always a positive experience.

As per the Carol Gray Social Stories criteria, stories should be highly personalised and
tailored to the individual child.

Structured format of the stories was generally considered to facilitate the creation and
delivery of Social Stories.

Limited time to write and deliver Social Stories within a school setting. Dedicated time
is required for staff to set the goal, write the story and deliver the sessions.

Staffing issues may affect the writing and delivery of the stories, and each child may not
be able to be supported by someone who knows them well.

IT literacy and access to equipment can greatly vary amongst school staff and should be
considered when arranging training with schools.

Consider having dedicated staff and staff time allocated to support the creation and
delivery of Social Stories (e.g. Social Stories Champions) outside of the trial, where there
will be no further support available from the research team.

factors that we propose above should not be considered as a prescriptive list from which individuals
cannot deviate, but rather areas of consideration to inform future implementations. Indeed, for each
area proposed, there will be situations, children and contexts for which these suggestions may not
apply or would need to be adapted. There is unlikely to be a one-size-fits-all approach to Social Stories
in terms of how they ‘should’ be delivered or indeed how children on the autism spectrum respond

to them.
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Chapter 6 Discussion

Summary of key findings

Trial population

This trial aimed to evaluate whether Social Stories is a clinically effective and cost-effective method

of improving social responsiveness in children on the autistic spectrum. A total of 87 schools were
randomised, representing 249 autistic children. This was lower than the initial target sample size of
278 pupils, with the target sample size being revised following the impact of the COVID-19 pandemic.
Participants were recruited via multiple pathways, although direct recruitment of schools was the most
successful. Despite all children being under the care of the NHS, this pathway yielded only three pupils
from three schools, as most schools were already in discussion with the trial team through the direct
school recruitment pathway by the time NHS referrals were received.

The average age of the participating children was 8.6 years, and three-quarters of children were male,

as is typical for the population of individuals with ASC.¢” Most children were described by their parents
as having a white ethnic background (88.3%). People delivering the intervention were mostly female
(93.5%) and TAs (83.7%), with an average age of 42.6 years. Most considered themselves to have
moderate or greater levels of knowledge and experience of working with autistic children (83.8%).
Exhibiting behavioural challenges in school was criteria of participation in the trial. The challenges faced
by autistic children that were supported through the Social Stories broadly fell into five categories: social
interactions; emotional development; routines and change; classroom behaviours; and more general

life skills.

Primary outcome

At baseline, children scored 72 points on average on the SRS-2, indicating a moderate level of difficulty.
The average SRS-2 scores decreased in both groups at 6 weeks and 6 months. At 6 weeks, children
allocated to Social Stories scored on average 1.14 points lower than those who received usual care (95%
Cl -3.35 to 1.06; p = 0.310). This difference increased slightly at 6 months to 1.61 points (95% Cl -4.18
to 0.96; p = 0.220). However, at both time points, the observed difference was much lower than the 3
points postulated as clinically important, and neither difference was considered statistically significant.

After accounting for compliance with the intervention, defined as children receiving the intended six or
more story sessions, a CACE analysis found that Social Stories led to a —=3.37-point reduction in social
responsiveness at 6 months for participants in the complier principal stratum (95% Cl -6.65 to -0.10).
However, some caution is required in interpreting these estimates because a substantial number of
intervention group participants were excluded from the estimation due to having missing compliance
data. Two post hoc sensitivity analyses to assess the possible influence of the missing compliance data
suggested that the magnitudes of the CACE estimates were partly explained by selection bias arising
from exclusion of intervention participants with missing compliance data. However, the results suggest
the data were most compatible with hypotheses positing moderate effects of the intervention when
Social Stories is received as per protocol.

Given that much of the compliance issues were thought to be due to the impact of COVID-19, rather
than feasibility or systemic issues delivering the intervention, two sensitivity analyses were undertaken
to specifically explore the magnitude of this impact. In the first, we investigated the extent to which
disruption of follow-up due to the pandemic was associated with variation in treatment effects. The
estimates generated through the statistical model provided some evidence that disruption to follow-up
due to school closures was associated with variation in treatment effects at both 6 weeks and 6 months.
This finding was somewhat replicated in the second analysis which explored the extent to which
disruption of follow-up and the shifting of school training to an online model were associated with

Copyright © 2024 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
and adaptation in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the title, original
author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

91



92

DISCUSSION

variations in treatment effects. Again, estimates generated from this model provided some evidence that
the impact of Social Stories was greater at the 6-month time point amongst those who were randomised
and followed up prior to the beginning of lockdown.

Taken together, the CACE and COVID-19 sensitivity analyses do indicate that poor compliance may
have reduced the effectiveness of the intervention. This is further supported through the process
evaluation, where teachers and interventionists frequently reported COVID-19, staff shortages and
time issues to be key barriers for successful intervention implementation. Of the interventionists that
returned 6-month questionnaires, a large number (29.2%) reported encountering problems during story
sessions, with many reporting difficulties keeping the children engaged and issues with the repetitive
nature of the intervention.

Secondary outcomes

There were no differences in any of the measures assessing children’s mental health and well-being

or parental stress. However, in terms of the specific goals against which behavioural outcomes were
measured, children who received Social Stories typically met their behavioural goal more frequently after
6 months than children who received care as usual (p = 0.012).

Cost-effectiveness

Compared with usual care, Social Stories slightly decreased the mean service use costs while maintaining
similar QALY improvement. This was shown in both the primary and sensitivity analyses but subject

to the given data with the uncertainty related to short study time frame, amount of missing data

and the disruption of COVID-19. The results show a small reduction in overall costs across different
perspectives, particularly through the cost reduction from the education sector, such as the costs of
school-based health services and the costs of general support from teachers and/or TAs at school.
Although school-based intervention costs were found to be higher in the Social Stories arm, it appeared
to be more related to a small number of children receiving high levels of high-tariff 1 : 1 mentoring
sessions in the Social Stories arm than a general cost increase across the whole group (see Chapter 4).
This is a relatively positive finding in that Social Stories seems to be able to reduce the care needed

in schools without affecting children on the autistic spectrum receiving school-based interventions.
Overall, within a 6-month time period, compared with receiving usual care, there is around £200
saving per child (from the societal perspective) for receiving Social Stories. The cost saving is relatively
small, but this cost saving may be relevant for commissioners and education sectors when considering
resource utilisation if multiplied by the number of children on the autism spectrum in the UK. Owing
to the fact that there are currently 166,041 autistic CYPs in schools in England and more than 70%

of autistic CYPs are educated in mainstream schools,®® the potential cost savings to the NHS and
education system could reach around £28 million for the CYP population as a whole. It is worth noting
that although the cost reduction, especially in the education sector, is a rather positive finding, it needs
to be interpreted with caution. This is because the cost reductions were relatively small no matter
which perspective was taken, and the cost differences were not statistically significant, showing the
uncertainty of the cost results.

On the other hand, the difference in QALY improvements between the two trial arms was very small (see
Table 41). After taking uncertainty into consideration and adjusting for the imbalanced utility, cost and
other characteristics at baseline, the difference in QALYs remains small (< 0.001 QALYs), suggesting that
the Social Stories do not appear to improve the QoL of children on the autism spectrum based on the
dimensions measured by the EQ-5D-Y.

Process evaluation

The intervention was facilitated by way of a cascade or ‘train-the-trainers’ training model whereby a
child psychiatrist (Professor Barry Wright) trained one member of the trial team, who in turn trained
other members of the trial team. These members of the team then became the ‘trainers’ responsible for
training the educational professionals within schools. Training and support appeared to be well received
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at each level. Trainers felt sufficiently prepared to deliver training to educational professionals, who, in
turn, felt well-prepared to deliver the intervention to pupils. Schools generally felt supported by trainers.
Owing to the COVID-19 pandemic, the training model had to be adapted part-way through the trial to
move the training online. There were mixed feelings around this, with some educational professionals
and parents valuing the shorter sessions and improvements in access; for example, some parents were
able to join videoconferences while at work or while caring for other children at home. Others valued
the face-to-face interaction.

The process evaluation provided data surrounding the implementation of the Social Stories intervention.
The majority of educational professionals appeared to grasp fully the core principles of Social Stories
and, in most cases, were able to deliver them with fidelity. Around 30% of interventionists reported that
they encountered some barriers in delivering Social Stories. These barriers were largely reported during
the latter half of the trial, with professionals citing the COVID-19 pandemic and associated difficulties
families, schools and the research team encountered. Other logistical issues, such as staff changes and
school holidays, were also cited.

Comparison with previous studies

The results of the process evaluation broadly align with the findings of the ASSSIST feasibility study
which demonstrated a high degree of acceptability with young people, families and schools.*® The study
was similar in design to the full-scale RCT;! however, there were some differences to the trial procedures
and intervention delivery. A key difference is the training model. In the feasibility study, a Social Stories
in-person training day was provided for teachers and parents so that the Social Stories could be created
for the participating children. Although 26 schools in the current trial were trained via this model, due
to the COVID-19 pandemic, 18 schools randomised after 23 March 2020 (because of restrictions
imposed by the COVID-19 pandemic) were trained via a combination of an online training presentation
and a virtual story-writing session. This meant that important components of the face-to-face training
procedure were lost, and it is unclear how much impact this had on educational professionals' and
parents' understanding of the intervention.

The timing and intensity of the intervention delivery were also modified for the present trial, lengthening
the intervention delivery period from 2 to 4 weeks and the number of reading sessions from 3 to 6.
Although potentially more practicable for schools to deliver the intervention in this way from a logistical
perspective, extending the duration of the intervention over a longer period does increase the risk

of disruption which may have led to increased problems in the present trial. A reduced dose of the
intervention may also have impacted its potency.

In the feasibility study, outcome measures were collected over a shorter period, with the final follow-up
data being collected at 16 weeks as opposed to 6 months in the present trial. In the feasibility study, the
SRS-2 and goal-based measures showed change scores in the desired direction®® which aligns with the
findings of the present trial.

Comparison with current evidence base

Several systematic reviews have been conducted to synthesise the existing evidence base around Social
Stories. The first review published in this area concluded that the effects of Social Stories in general (i.e.
not specifically Carol Gray's Social Stories) are highly variable. Twelve of the 16 studies examined in the
review used a single-subject design, and the authors highlighted that it is difficult to interpret the results
due to inadequate participant descriptions and because Social Stories were often used in combination
with other interventions.?® Another systematic review concluded that Social Stories in general (i.e. not
specifically Carol Gray Social Stories) may be substantially more effective when used to target behaviour
reduction than to teach appropriate social skills and appeared more effective when the story focused

on a single behaviour rather than more complex social situations. The authors suggested that this may
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be because social behaviours are more abstract and complex, and thus more difficult for children on the
autism spectrum to understand.??

In the most recent systematic review conducted by Wright et al.,>* any study of Social Stories that used
a standardised, numerical measure of outcomes or a non-standardised, numerical outcome measure was
included. Single-case designs reporting repeated measurement of the target behaviour were included
alongside seven between-group studies, four of which were RCTs.2>-22¢ Outcomes included social
abilities and awareness, communication, restricted behaviours, life skills, emotional development and
sustained attention. This review highlighted that although randomised studies appear to provide broadly
supportive evidence of an effect of the Social Stories interventions, the findings from the studies are
compromised as there were gaps in the reporting of results, which made it difficult to quantify the level
of effect of the intervention and to assess the risk of bias in the studies. The Social Stories interventions
examined in the RCTs included in the review were not individually tailored to the child or young person
and therefore did not meet the Carol Gray criteria and were delivered under experimental conditions. It
is therefore difficult to compare the current findings with those of the previous RCTs, with the exception
of our feasibility RCT,?>-2 which demonstrated a high degree of acceptability and some positive findings
that were not subjected to statistical analysis because of the feasibility nature of the study.

Taken together, these reviews demonstrate that the effect of Social Stories is highly variable. These
studies are likely to have included stories of varying quality, as none specifically evaluated Carol Gray’s
Social Stories. This study examined Social Stories that met the Carol Gray criteria and were delivered
within a school setting that was familiar to the child, with the intervention delivered six times over

4 weeks, whereas in the previous RCTs, they were delivered over a much shorter time frame (e.g.
exposure to the story five times over the course of 1 day).?2 Another important factor to consider is that
the intervention is complex. The Social Story is tailored to the child and may target a range of different
goals that are difficult to combine in measuring outcomes. Our goal-based outcomes showed more
promising results than our validated measure of social responsiveness. Not all of our goals were directed
at social responsiveness, as many teachers or parents may not have chosen this as important for the
child at this time. Goal-based outcome measures are more flexible in this regard but are less respected
in some areas of the scientific community.®*’° The intervention also involves other potential sources of
benefit for the child, including the fact that the intervention usually requires the teacher and parent to
converse about the child’s needs and to involve the child where possible, all of which may carry benefits
that are difficult to disentangle from the reading of the story itself. The quality of these latter processes
was greatly impacted by the COVID-19 pandemic. This study was a pragmatic trial in the real world
involving educational professionals, parents/carers and children from a diverse set of mainstream and
SEN schools across Yorkshire and the Humber and therefore the results may be more representative

of the effectiveness of the Social Stories intervention for supporting children on the autism spectrum
compared to previous results. Overall, this full-scale RCT has added to the current literature which
includes mainly single-case studies and a small number of RCTs (with methodological limitations)
conducted primarily in the USA.

Strengths and limitations

To our knowledge, this is the first pragmatic trial evaluating the effectiveness and cost effectiveness

of Carol Gray's Social Stories for improving social responsiveness in children on the autistic spectrum.
Response rates to the primary outcome were high. In total, 211 (84.7%) teachers provided primary
outcome data at the 6-month follow-up point, with similar proportions in each group. Equally, despite
being a typically harder-to-reach group, we achieved a response rate of 184 (73.9%) parents, again with
similar proportions in each group. The trial was reported in line with CONSORT, CHEERS and other
relevant guidelines. An independent TSC as well as a DMEC provided oversight to ensure that the trial
was conducted as planned and that participant safety issues were considered.
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A key strength of the methodology of the trial was in our approach to minimising the risk of bias. All data
were collected by blinded RAs to reduce the risk of bias in the data-gathering process. There were no
cases where data were collected by someone who was not blind to allocation. The process evaluation
was overseen by an independent researcher who joined the trial part way through with no prior
knowledge and thus no pre-conceptions of Social Stories. Furthermore, the trial statistician remained
blind to allocation until the final analysis.

The multiperspective approach of the economic evaluation was a particular strength. The evaluation
accounted for the costs from a range of perspectives (NHS/PSS, NHS/PSS/education and societal
perspectives) making the evaluation results useful to health policy-makers, healthcare providers,
education sectors and the parents/guardians of children with ASC. We also explored the impact of
missing data by analysing the complete case. This approach not only ensures the robustness of our
findings but can also help policy-makers from different sectors to make informed decisions. There were,
however, some limitations in the economic evaluation. Firstly, and most importantly, cases that could
not receive Social Stories or where Social Stories was interrupted as a result of the COVID-19 pandemic
were a concern. This could potentially introduce bias to our results and underestimate the potential cost
savings and QALY improvement. However, since the disruption occurred to both arms, it is expected
that the impact on our results is limited. Secondly, there were a good number of missing data. Overall,
complete EQ-5D-Y and resource use data were fully available for around 45.0% of children. This number
of missing data may introduce bias and limit the accuracy of the conclusions. However, our results are
unlikely to be affected, as the results of the complete case were consistent with the base case (imputed
cases). Thirdly, a few high-cost cases were observed, and they may affect the interpretation of certain
cost comparison outcomes (see Cost-effectiveness). However, these high-cost cases are unlikely to
affect the direction of the economic results about Social Stories. This is because these high-cost cases
are in the Social Stories arm, and the cost savings of Social Stories would have been larger if those
high-cost cases were removed. Finally, this economic evaluation measured the short-term (6-month)
cost effectiveness of Social Stories with the long-term cost-effectiveness of Social Stories remaining
unknown. Although it is outside the scope of the current study, a model-based economic evaluation
would be desirable in future research to allow lifetime cost effectiveness and children’s lost productivity
during adulthood to be measured.

There are several limitations that should be considered in the interpretation of our findings. First and
foremost, a substantial portion of the study occurred while a worldwide pandemic was occurring.

This led to large disruptions to schools with closures, staff and pupil absences and changes to the
intervention construction and delivery, as well as care as usual. The results of this trial should therefore
be taken with caution in both potential directions. Owing to COVID-19, we were not able to quality-
assure the teacher-reported outcome through independent observation. Given that the intervention,
due to its nature, was delivered unblinded, there is some potential to introduce reporting bias into
teacher ratings in favour of those receiving the intervention. By having the interventionist as a separate
member of staff from the teacher completing the main outcome measure, we attempted to minimise
this, but some potential for bias remains.

Because of the restrictions imposed as a consequence of the pandemic, the training model was updated
to rely on some level of independent learning by way of following an online presentation. Although
trainers asked schools whether they watched the presentation at the start of the story-writing session,
we are unable to accurately assess whether interventionists did watch the presentation and whether
they effectively processed this information. This was much clearer during the face-to-face training,
where sessions were interactive and activities were used to check understanding. Given the importance
of the psychoeducation training, failing to access and engage with this independent learning could have
had an impact on the effectiveness of the intervention.

As we were initially planning to follow the same training model as the feasibility trial, no related process
evaluation activities were built into the design and funding plan, hence we were unable to explore the
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cascade model of training through observations. However, we did gain some insights into this from the
trainer focus group and through interventionist interviews.

To strengthen the process evaluation in light of all the changes to the trial design associated with
COVID-19, we developed a series of surveys to complement the qualitative interviews and reach a
larger number of participants. As these surveys did not form part of the core data collection process,
they were distributed by e-mail rather than on paper, and there was limited capacity within the

research team to follow up non-response. The response rates for these surveys were thus much lower
than anticipated, yielding only 32 responses from a mixture of educational professionals and parents.
Nevertheless, we were able to integrate the data into the process evaluation, and all themes overlapped
with data collected through other methods, such as interviews or questionnaires, thus further
strengthening the security of the findings.

The analyses of outcome measures showed some impact in terms of social skills and specific behavioural
outcomes. There is some possibility that these benefits may not have been due to the Social Stories
intervention itself, but rather an increase in one-to-one time spent with a TA. This could be further
explored in the future.

The results are somewhat limited in terms of generalisability as the majority of the schools included in
our sample were mainstream primary schools, unlikely to serve children with more profound autistic
traits, hence more research around the suitability of the intervention for these children may be useful.

Finally, our preference would have been to use the goal-based outcome measure as our primary
outcome measure; however, a validated instrument was favoured by the funder. The challenge with

a single validated outcome measure is that Social Stories are a complex intervention that can target a
number of goals related to an autistic child, and no single measure is likely to capture outcomes well.
Furthermore, using a generic child QoL measure has advantages related to comparability but may not
be a well-suited measure to a population of autistic children. Improved ways of considering outcome
measures in pragmatic trials of complex interventions are needed.

Equality, diversity and inclusion

All primary schools within Yorkshire and the Humber region were invited to participate in the ASSSIST-2
trial, and there were very few exclusion criteria applied to the children who could participate. Although
there may be multiple levels of volunteer bias in that both the schools and families who agreed to
participate may be different from those who declined, we ultimately included a diverse range of schools
across the Yorkshire and the Humber region, including both rural and urban schools, mainstream and
specialist settings and single and multiform intake schools. The results are thus largely generalisable to
other primary-aged children on the autism spectrum.

We would have liked to have recruited more families from diverse backgrounds and we made
considerable efforts to do this; however, only 10.9% of families identified as non-white. It was raised
during a PPI event that Asian families are particularly hard to reach, often due to cultural beliefs
surrounding fear of stigma, which may explain some of the challenges recruiting from this population.
Given the flexibility of the Social Stories intervention, the results are still likely to be generalisable to
other ethnic groups as the stories could be tailored accordingly.

The training of educational professionals was conducted by the research team. This was not initially
planned. In the original trial design, it was planned that local authority educational psychologists would
conduct the training as per the feasibility trial; however, due to the strict time constraints applied with
regards to randomisation, this was not practicable. The members of the research team responsible for
training were able to afford greater time to follow-up support after training sessions took place and
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were able to support and guide schools through revisions to the stories and more technical issues, such
as adding pictures and other content to stories. Given the limited resources within the Local Authority
service provision, educational psychologists are unlikely to be able to mirror such high levels of support.
However, we feel that the need for ongoing support could be lessened by strengthening the initial
training model.

Implications for practice

Social Stories are already frequently used as a means of supporting autistic children within primary
schools and are recommended by the National Autistic Society. Within the UK, there are several Carol
Gray-certified trainers, known as satellite trainers, who offer training packages to schools. The trial

did not show meaningful effects on the SRS-2, the primary outcome, and thus we cannot recommend
Social Stories as a means of improving social skills in autistic children. However, positive benefits were
seen in tailored individual goals that were broader than social skills. Furthermore, some cost savings
of approximately £200 per child were evident, which, given the large population of autistic children

in schools, would be a saving that may be attractive to local authorities if multiplied up. No negative
impacts were found, and benefits were also reported in terms of facilitating dialogue between child and
interventionist. Given these findings and the fact that both parents and educational professionals look
favourably upon Social Stories and that delivery incurs only minimal costs, this may provide sufficient
justification for schools to continue to use the intervention.

If schools were to choose to implement Social Stories, there are several lessons learnt during the course
of the trial that should be applied. In the trial, the training was conducted by members of the research
team. Under usual circumstances, we anticipate that school staff would be trained by a member of the
Local Authority such as an autism specialist teacher or educational psychologist. This is the approach
utilised during the feasibility study and was feasible using cascade training. However, conditions have
changed with reduced resources in local authorities leading to cuts in services (e.g. less educational
psychologists available for intervention and training work). This suggests that the offer of a more flexible
approach to training, online or in person or potentially a combination, is desirable and leads to necessary
flexibility (e.g. online training plus in-person Q&A and story writing in person). We could also work
towards offering more guidance to schools around the child characteristics best suited to Social Stories
(e.g. those not adverse to repetition). Goal-setting and training were undertaken by separate people

in the RCT, whereas in the real-world context, both would be undertaken by the same person, and we
would need to ensure they are adequately trained to deliver/facilitate both components. Carol Gray has
a team of approved trainers who could potentially be utilised to facilitate wider uptake.

Recommendations for research

Given the uncertainty of our findings in light of the COVID-19 pandemic, which substantially impacted
the delivery of the trial post March 2020, we cannot definitively rule out the possibility that Social
Stories are beneficial for developing social skills in autistic children, especially when delivered at an
adequate dose and with maximum fidelity. Because of this, there may be value in further research
around Social Stories, particularly with regards to the impact on specific goals or subgoals. Indeed, a
systematic review exploring the impact of Social Stories concluded that they are most beneficial when
used to target specific behaviours rather than teach general social skills, although this moves away from
the intention of Carol Gray’s original design and purpose.”* Improved research designs should attempt
to capture wider outcomes, such as the importance of teacher/parent interaction in understanding and
planning support for the child.

Future research could explore the value of psychoeducation training for educational professionals
and parents. The school-level training model included an aspect of psychoeducation, and this was
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highlighted as particularly valuable. During the PPI/stakeholder event, it was suggested that this alone
would likely be a beneficial intervention to support parents whose child/children have been recently
diagnosed with autism or educational professionals with limited experience by raising their awareness of
autistic traits and empowering them with information and tools about how to best support children, for
example, using or avoiding specific types of language.

Our sample comprised only 10.9% non-white families, and it was highlighted during the PPI/stakeholder
event by educational psychologists and charity representatives that accessing ethnic minorities,
particularly Asian communities, can be exceptionally challenging, with children often missing out on
support. Future research could explore ways to establish trust with child mental health services within
communities and provide psychoeducation around autism with the view to increase the uptake of
healthcare services.

Finally, one of the key outcomes of the process evaluation was that Social Stories may serve as a useful
tool to facilitate conversations with children around difficult topics. However, it is unclear how this
approach compares to other approaches already used in schools. This could be explored further.

Conclusion

We found no impact of Social Stories on autistic children’s overall social responsiveness skills. There
was some evidence that Social Stories are well supported by parents and teachers, may be effective
at addressing a wider set of individual goals and could reduce costs. Based on the evidence generated
through this trial, we cannot recommend Social Stories for the purposes of improving social skills,
anxiety and/or depression, parental stress and general health in autistic children. However, we did not
find any negative effects, and Social Stories are already frequently used in schools to support autistic
children and represent a low-cost and potentially cost-saving intervention. Despite limited evident
impact on global social skills, Social Stories may serve as a useful tool for facilitating dialogue between
children and school staff to better understand the needs of autistic children, and usage should be at
the school’s discretion. Findings within this report should be treated with caution given large effects on
schools during the COVID-19 pandemic when this trial took place.
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Appendix 1 Additional tables

TABLE 45 Progression criteria (Stop/Go)

Criterion Evaluation

Recruitment 110 children expected to be recruited by the end of 10 months following the start of recruitment.
Recruitment rate by school and students will be reported.

Retention 44 children expected to have completed final follow-up. Follow-up and retention rate will be
reported.
Safety All AEs during the internal pilot period will be reported.

TABLE 46 Components of intervention fidelity as described by Hasson?

Component of

intervention fidelity Explanation

Adherence Was the Social Stories intervention delivered as intended?

Exposure or dose Was the amount of the intervention received by participants (frequency, duration) as intended?
Quality of delivery How did those responsible for delivering the intervention deliver it?

Participant To what extent were participants engaged by or responsive to the intervention?

responsiveness

Program Which elements of the intervention and its delivery are important to consider incorporating it
differentiation into routine practice?

Intervention How complex is the intervention - this can be a barrier to adoption and use

complexity

Facilitation When evaluating implementation fidelity, what are the specific strategies to support implemen-
strategies tation. For example, training. How did those involved in delivery perceive these interventions?
Recruitment What recruitment procedures were used? What were the challenges of delivering the interven-

tion to this population?

Context What factors at political, economic, organisational and work group levels affected
implementation?

a Hasson*
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Teacher (nh = 5)

Interventionist
(n=7)

Parent (n = 9)

Time point
interviewed (either
3 months post

randomisation
or 6 months post
randomisation)

Three were inter-
viewed 3 months
post randomisation;
two were inter-
viewed 6 months
post randomisation

Five were inter-
viewed 3 months
post randomisation;
two were inter-
viewed 6 months
post randomisation

Three were
interviewed

3 months post
randomisation; six
were interviewed
6 months post
randomisation

Training
model
attended
(online vs. in
person)

Two attended
in-person
training; three
attended
online
training

Seven
attended
online
training

Six attended
in-person
training; three
attended
online
training

School
type (SEN
school vs.

mainstream)

All non-SEN

Six non-SEN
and one
SEN

All non-SEN

TABLE 47 Interviews conducted with parents, teachers and interventionists

Number
of schools
represented

Four schools

Six schools

Eight
schools

School size:

small < 200 pupils
and large > 200
pupils

Two teachers from
small schools (<
200 pupils) and
three teachers from
large schools (>
200 pupils)

Four intervention-
ists from small
schools and three
interventionists
from large schools

Three parents of
children that attend
small schools and
six parents of
children that attend
large schools

School location
(rural or urban)

One teacher from
a school in a rural
location; four
from schools in an
urban location

Four intervention-
ists from schools
in a rural location
and three from
schools in an
urban location

Five parents of
children that
attend schools in
a rural location
and four parents
of children who
attend schools in
an urban location

Female
(n=15)

Female
(h=7)

Female
(n=9)

Range:
30-44
years
old

M =38
years
old

Range:
21-53
years
old

M =42
years
old

Range:
30-47
years
old

M =39
years
old

Years
working
with young
people
(range and
mean)

Range:
9-19 years
M=14
years

Range:
8-30 years
M=14
years

N/A

Self-reported
level of
experience with
children with ASC

Three ‘sound’ level
of experience, one
‘moderate’ level

of experience and
one ‘in-depth’
level of experience

Five ‘sound’ level
of experience
and two ‘limited’
experience

N/A

T XIAN3ddV
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TABLE 48 Missing primary outcome data patterns by allocation (0 = Missing, 1 = Observed)

Allocation Baseline Month 6 N (%) Including in primary analysis
Intervention (N = 129) 0 0 0 0(0.0) No
1 0 0 9(7.0) No
0 1 0 0(0.0) No
0 0 1 1(0.8) No
1 1 0 17 (13.2) Yes
1 0 1 15(11.6) Yes
0 1 1 2(1.6) No
1 1 1 85 (65.9) Yes
Control (N = 120) 0 0 0 0(0.0) No
1 0 0 2(1.7) No
0 1 0 0(0.0) No
0 0 1 0(0.0) No
1 1 0 10 (8.3) Yes
1 0 1 8(6.7) Yes
1 1 0(0.0) No
1 1 1 100 (83.3) Yes
TABLE 49 Key baseline characteristics by inclusion in the primary analysis
Excluded (N = 14) Included (N = 235) Total (N = 249)
Age at randomisation (years)
N 14 235 249
Mean (SD) 8.3(2.0) 8.5(1.7) 8.5(1.7)
Median (Q1, Q3) 7.4 (6.9, 10.5) 8.8(7.2,9.9) 8.7(7.2,9.9)
Minimum, maximum 5.3,11.0 4.5,11.9 4.5,11.9
Sex, n (%)
Male 13(92.9) 172 (73.2) 185 (74.3)
Female 1(7.1) 63 (26.8) 64 (25.7)
SRS-2 total raw score (teacher-reported)
N 11 235 246
Mean (SD) 84.7 (35.5) 92.8 (30.1) 92.5(30.3)
Median (Q1, Q3) 90.0 (57.0, 104.0) 94.0 (69.0, 116.0) 94.0 (69.0, 115.0)
Minimum, maximum 26.0,140.0 22.0,165.0 22.0,165.0
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TABLE 49 Key baseline characteristics by inclusion in the primary analysis (continued)

Excluded (N = 14)

SRS-2 total T-score (teacher-reported)

N
Mean (SD)
Median (Q1, Q3)

Minimum, maximum

11

67.5(11.7)

69.0 (58.0, 74.0)
50.0, 86.0

SRS-2 total raw score (parent-reported)

N
Mean (SD)
Median (Q1, Q3)

Minimum, maximum

14
120.9 (24.1)

118.0 (104.0, 142.0)

78.0,156.0

SRS-2 total T-score (parent-reported)

N
Mean (SD)
Median (Q1, Q3)

Minimum, maximum

14

82.8 (7.2)
83.5(78.0, 90.0)
68.0, 90.0

PSI total stress score (parent-reported)

N
Mean (SD)
Median (Q1, Q3)

Minimum, maximum

13

103.5(24.7)

101.0 (94.0, 117.0)
56.0,141.0

RCADS total score (parent-reported)

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
EQ-5D-Y VAS (parent-reported)

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

13

47.0(23.8)
34.0(34.0, 59.0)
13.0,86.0

14
75.3(23.0)
82.5 (50.0, 99.0)
40.0, 100.0

Included (N = 235)

235

72.3(10.9)

73.0 (63.0, 80.0)
47.0,90.0

235

115.1 (23.8)
118.0(101.0, 130.0)
34.0,170.0

235

82.2 (8.3)
84.0(78.0, 90.0)
50.0, 90.0

231

104.1(19.9)

104.0 (91.0, 118.0)
47.0,147.0

235

45.1(22.4)

44.0 (27.0, 59.0)
2.0,102.0

235

80.1(18.6)
85.0(70.0, 95.0)
25.0,100.0

Total (N = 249)

246

72.1(10.9)

73.0 (63.0, 80.0)
47.0,90.0

249

115.4(23.8)
118.0(102.0, 130.0)
34.0,170.0

249

82.3(8.2)
84.0(78.0, 90.0)
50.0, 90.0

244
104.1 (20.1)
104.0 (91.0, 118.0)
47.0,147.0

248

45.2 (22.4)
43.5(28.5, 59.0)
2.0,102.0

249

79.8(18.9)
85.0(70.0, 95.0)
25.0,100.0
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TABLE 50 Teacher-reported SRS-2 total raw scores by allocation

Control (N = 120)

Intervention (N = 129) Total (N = 249)

Baseline?
N 120 126 246
Mean (SD) 90.4 (28.7) 94.5(31.8) 92.5(30.3)

Median (Q1, Q3)

89.5(72.0, 113.0)

98.0(69.0, 120.0)

94.0 (69.0, 115.0)

Minimum, maximum 22.0,162.0 26.0,165.0 22.0,165.0
Week 62

N 110 104 214

Mean (SD) 88.5(32.0) 89.6(31.7) 89.1(31.8)

Median (Q1, Q3)

91.0(62.0,112.0)

93.0(72.0, 110.5)

92.5(65.0, 112.0)

Minimum, maximum 17.0,167.0 23.0,150.0 17.0,167.0
Month 62

N 108 103 211

Mean (SD) 87.5(28.1) 86.5(31.6) 87.0(29.8)

Median (Q1, Q3)

Minimum, maximum

89.0(69.0, 107.5)
19.0,142.0

86.0(61.0, 109.0)
20.0,161.0

89.0 (68.0, 108.0)
19.0,161.0

a Higher score indicates ‘worse’ outcome.

TABLE 51 Teacher-reported scores for the goal-based outcome measure by time point and allocation

Control (N = 120)

Intervention (N = 129)

Total (N = 249)

Baseline®

N 114 126 240

Mean (SD) 2.5(2.0) 2.6(2.2) 2.6(2.1)

Median (Q1, Q3) 2.0(1.0,4.0) 2.0(1.0,4.0) 2.0(1.0,4.0)

Minimum, maximum 0.0,9.0 0.0,10.0 0.0,10.0
Baseline,® n (%)

0 19 (15.8) 19 (14.7) 38(15.3)

1 20(16.7) 24 (18.6) 44 (17.7)

2 26(21.7) 30(23.3) 56 (22.5)

3 17 (14.2) 18 (14.0) 35(14.1)

4 12 (10.0) 12(9.3) 24 (9.6)

5 12 (10.0) 9(7.0) 21(8.4)

6 3(2.5) 6(4.7) 9 (3.6)

7 3(2.5) 3(2.3) 6(2.4)

8 1(0.8) 3(2.3) 4(1.6)

9 1(0.8) 1(0.8) 2(0.8)

10 0(0.0) 1(0.8) 1(0.4)

Missing 6 (5.0) 3(2.3) 9 (3.6)

continued
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TABLE 51 Teacher-reported scores for the goal-based outcome measure by time point and allocation (continued)

Control (N = 120) Intervention (N = 129) Total (N = 249)
Week 62
N 109 104 213
Mean (SD) 4.4(2.2) 5.2(2.5) 4.8(2.4)
Median (Q1, Q3) 4.0 (3.0, 6.0) 5.0(3.0,7.5) 5.0(3.0,7.0)
Minimum, maximum 0.0,10.0 0.0,9.0 0.0, 10.0
Week 6,2 n (%)
0 3(2.5) 2(1.6) 5(2.0)
1 6(5.0) 2(1.6) 8(3.2)
2 13(10.8) 18 (14.0) 31(12.4)
3 20(16.7) 10(7.8) 30(12.0)
4 16 (13.3) 7 (5.4) 23(9.2)
5 13(10.8) 17 (13.2) 30(12.0)
6 19 (15.8) 12(9.3) 31(12.4)
7 9(7.5) 10(7.8) 19 (7.6)
8 5(4.2) 18 (14.0) 23(9.2)
9 4(3.3) 8(6.2) 12 (4.8)
10 1(0.8) 0(0.0) 1(0.4)
Missing 11 (9.2) 25(19.4) 36 (14.5)
Month 62
N 105 102 207
Mean (SD) 5.2(2.8) 6.2(2.2) 5.7 (2.5)
Median (Q1, Q3) 5.0(3.0,7.0) 6.0 (5.0, 8.0) 6.0 (4.0, 8.0)
Minimum, maximum 0.0, 10.0 0.0, 10.0 0.0,10.0
Month 6,2 n (%)
0 5(4.2) 1(0.8) 6(2.4)
1 7(5.8) 1(0.8) 8(3.2)
2 12 (10.0) 5(3.9) 17 (6.8)
3 6 (5.0) 7 (5.4) 13(5.2)
4 13(10.8) 4(3.1) 17 (6.8)
5 10(8.3) 17 (13.2) 27 (10.8)
6 14 (11.7) 18 (14.0) 32(12.9)
7 12 (10.0) 15(11.6) 27(10.8)
8 16 (13.3) 22(17.1) 38(15.3)
9 5(4.2) 8(6.2) 13(5.2)
10 5(4.2) 4(3.1) 9 (3.6)
Missing 15(12.5) 27 (20.9) 42 (16.9)

a Higher score indicates ‘better’ outcome (i.e. goal being met more of the time).
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TABLE 52 Treatment effect estimates from post hoc semiparametric analysis of the week 6 teacher-reported goal-based

outcome scores

Covariates (X) RD [Pr (Y > 5| X)]2 (95% CI°) RR[Pr(Y > 5| X)]c(95% CI-)
Baseline score = 5, sex = male 0.17 (0.01 t0 0.32) 1.37 (1.01 to 1.87)
Baseline score = 1, sex = male 0.15(0.01 to 0.28) 1.58 (1.03 to 2.44)
Baseline score = 5, sex = female 0.13 (-0.09 to 0.34) 1.28 (0.84 to 1.93)
Baseline score = 1, sex = female 0.11 (-0.08 to 0.29) 1.42 (0.79 to 2.56)

a Pr(goal score at wé > 5|intervention, X) — Pr (goal score at wé > 5|control, X).
b Based on delta method standard errors.
¢ Pr(goal score at wé > 5|intervention, X)/Pr (goal score at wé > 5|control, X).

Note
All reported contrasts are calculated assuming attendance at a non-SEN school with fewer than six participants and age
equal to the mean of the trial sample in addition to the covariate patterns given in the leftmost column.

TABLE 53 Treatment effect estimates from post hoc semiparametric analysis of the month 6 teacher-reported goal-based

outcome scores

Covariates (X) RD [Pr(Y > 5| X)]? (95% CI") RR[Pr(Y > 5| X)]c(95% CI¥)
Baseline score = 5, sex = male 0.17 (0.03 to 0.32) 1.33(1.02to 1.72)
Baseline score = 1, sex = male 0.18 (0.03 to 0.33) 1.44 (1.04 to 1.98)
Baseline score = 5, sex = female 0.30(0.12 to 0.48) 1.56 (1.14 to 2.14)
Baseline score = 1, sex = female 0.33(0.15 to 0.52) 1.81(1.24 to 2.62)

a Pr(goal score at wé > 5|intervention, X) - Pr (goal score at wé > 5|control, X).
b Based on delta method standard errors.
¢ Pr(goal score at wé > 5|intervention, X)/Pr (goal score at wé > 5|control, X).

Note
All reported contrasts are calculated assuming attendance at a non-SEN school with fewer than six participants and age
equal to the mean of the trial sample in addition to the covariate patterns given in the leftmost column.

TABLE 54 Parent/carer-reported SRS-2 total T-scores and raw scores by time point and allocation

Control (N = 120) Intervention (N = 129) Total (N = 249)

Baseline T-score?

N 120 129 249

Mean (SD) 82.5(8.1) 82.0(8.4) 82.3(8.2)
Median (Q1, Q3) 84.0(78.0, 90.0) 84.0(78.0, 89.0) 84.0(78.0, 90.0)
Minimum, maximum 57.0,90.0 50.0, 90.0 50.0, 90.0

Baseline raw score?

N 120 129 249

Mean (SD) 116.5 (24.0) 114.4 (23.6) 115.4 (23.8)

Median (Q1, Q3) 118.0(102.0, 132.0) 119.0(101.0, 129.0) 118.0(102.0, 130.0)
Minimum, maximum 50.0, 170.0 34.0,161.0 34.0,170.0
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TABLE 54 Parent/carer reported SRS-2 total T-scores and raw scores by time point and allocation (continued)

Week 6 T-score?

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Week 6 raw score?

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 6 T-score?

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 62 raw score

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

Control (N = 120)

97

110.6 (24.3)

115.0 (98.0, 127.0)
31.0,153.0

97

110.6 (24.3)

115.0 (98.0, 127.0)
31.0,153.0

89

112.9 (26.3)
114.0(98.0, 133.0)
33.0,174.0

89

112.9 (26.3)
114.0(98.0, 133.0)
33.0,174.0

Intervention (N = 129)

97

112.2 (25.1)

113.0 (98.0, 131.0)
48.0,175.0

97

112.2 (25.1)

113.0 (98.0, 131.0)
48.0,175.0

95

110.3 (24.4)
115.0(95.0, 127.0)
41.0,167.0

95

110.3 (24.4)
115.0(95.0, 127.0)
41.0,167.0

Total (N = 249)

194

111.4 (24.7)

114.0 (98.0, 129.0)
31.0,175.0

194

111.4 (24.7)

114.0 (98.0, 129.0)
31.0,175.0

184

111.6 (25.3)
114.5(97.0, 130.0)
33.0,174.0

184

111.6(25.3)

114.5 (97.0, 130.0)
33.0,174.0

a Higher score indicates ‘worse’ outcome.
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TABLE 55 Parent-reported RCADS total scores by time point and allocation

Baseline®

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Week 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

Control (N = 120)

120

45.7 (23.3)
45.0(27.6, 59.5)
2.0,102.0

97

44.2 (23.6)
42.0(25.0, 61.0)
3.0,99.0

88

42.1(23.6)
39.0(22.5, 58.0)
1.0,94.0

Intervention (N = 129)

128

44.7 (21.6)
41.0(28.5, 59.0)
5.0, 100.0

97

43.9 (22.4)
44.0(28.0, 57.0)
5.0, 106.0

94

43.9 (21.2)

43.9 (29.7,58.2)
1.0,93.2

Total (N = 249)

248

45.2(22.4)
43.5(28.5,59.0)
2.0,102.0

194

44.0 (23.0)
44.0(26.0, 61.0)
3.0, 106.0

182

43.1(22.4)
42.0(27.0, 58.2)
1.0,94.0

a Higher score indicates ‘worse’ outcome.

TABLE 56 Parental stress index total stress scores by time point and allocation

Baseline®

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Week 67

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

Control (N = 120)

117

103.2 (20.9)

104.0 (90.0, 117.0)
47.0,147.0

95

103.9 (23.5)

104.0 (90.0, 120.0)
38.0,158.0

84
103.3 (23.1)
104.5 (86.5, 120.0)
48.0,155.0

Intervention (N = 129)

127

104.9 (19.5)

104.0 (94.0, 119.0)
52.0,147.0

89

102.9 (20.5)
103.0(88.0, 118.0)
53.0,164.0

90

103.2 (18.4)

104.0 (93.0, 115.0)
55.0,152.0

Total (N = 249)

244

104.1 (20.1)

104.0 (91.0, 118.0)
47.0,147.0

184

103.5 (22.0)
103.0(88.0, 118.0)
38.0,164.0

174

103.3 (20.8)

104.0 (89.0, 118.0)
48.0,155.0

a Higher score indicates ‘worse’ outcome.
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TABLE 57 European Quality of Life-5 Dimension Youth Questionnaire general health VAS scores (parent-reported) by time

point and allocation

Baseline®

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Week 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum
Month 62

N

Mean (SD)

Median (Q1, Q3)

Minimum, maximum

Control (N = 120)

120

79.0(19.0)

80.0 (70.0, 95.0)
30.0, 100.0

97

79.9 (16.3)

80.0 (70.0, 91.0)
10.0, 100.0

89

82.1(18.4)
85.0(75.0, 95.0)
0.0, 100.0

Intervention (N = 129)

129

80.6 (18.8)

90.0 (70.0, 95.0)
25.0,100.0

97

79.9 (17.8)
85.0(70.0, 95.0)
30.0, 100.0

93

80.7 (18.2)
85.0(75.0, 95.0)
10.0, 100.0

Total (N = 249)

249

79.8 (18.9)
85.0(70.0, 95.0)
25.0,100.0

194

79.9 (17.0)

80.0 (70.0, 93.0)
10.0, 100.0

182

81.4(18.2)
85.0(75.0, 95.0)
0.0, 100.0

a Higher score indicates ‘better’ outcome.

TABLE 58 Treatment effect estimates at 6 weeks and 6 months for the post hoc semiparametric analysis of the EQ-5D-Y

general health VAS score (parent-reported)

Estimated difference (intervention - control) in expected value (95% CI?)

Week 6
Month 6

0.46 (-2.97 to 3.73)

-1.19 (-5.39 to 2.70)

a Based on bootstrap standard errors (1000 replicates). Bias corrected intervals reported.
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Appendix 2 Unit cost tables

TABLE 59 The interventions received by time period

Baseline 6 months

Total Social Stories  Usualcare  Total Social Stories  Usual care
Usual care (n = 249) (n =129) (n = 120) (n=212) (n = 104) (n = 108)
1: 1 mentoring/individual 94(37.8) 46(35.7) 48 (40.0) 69 (32.5)  32(30.8) 37 (34.3)
work
Emotional Literacy Support 15 (6.0) 6(4.7) 9(7.5) 8(3.8) 5(4.8) 3(2.8)
Assistant (or equivalent)
Functional communication 1(0.4) 0(0) 1(0.8) 1(0.5) 0(0) 1(0.9)
training
Intensive interaction 14 (5.6) 8(6.2) 6(5.0) 8(3.8) 4(3.8) 4(3.7)
LEGO 36(14.5) 16(12.4) 20 (16.7) 21(9.9) 6(5.8) 15(13.9)
Music, art or drama 16 (6.4) 10(7.8) 6 (5.0) 5(2.4) 2(1.9) 3(2.8)
therapy
PECS 13(5.2) 4(3.1) 9 (7.5) 10 (4.7) 3(2.9) 7 (6.5)
Responsive teaching 5(2.0) 3(2.3) 2(1.7) 3(1.4) 1(1.0) 2(1.9)
Social communication 53(21.3) 25(19.4) 28(23.3) 50(23.6) 25(24.0) 25(23.1)
groups
Social skills work group 50(20.1) 23(17.8) 27 (22.5) 36(17.0) 12(11.5) 24 (22.2)
Social stories 15 (6.0) 6(4.7) 9 (7.5) 55(25.9) 45 (43.3) 10(9.3)
SULP 3(1.2) 2(1.6) 1(0.8) 1(0.5) 1(1.0) 0(0)
SCERTS 12 (4.8) 10(7.8) 2(1.7) 3(1.4) 1(1.0) 2(1.9)
TEACCH 5(2.0) 3(2.3) 2(1.7) 2(0.9) 1(1.0) 1(0.9)
Verbal behaviour approach 2(0.8) 1(0.8) 1(0.8) 0(0) 0(0) 0(0)
Video modelling 1(0.4) 0(0) 1(0.8) 1(0.5) 0(0) 1(0.9)
Visual schedules 54 (21.7) 26 (20.2) 28 (23.3) 36 (17.0) 17 (16.3) 19 (17.6)
Other 62(24.9) 38(29.5) 24 (20.0) 33(15.6) 19(18.3) 14 (13.0)

PECS, picture exchange communication systems; SCERTS, social-communication, emotional regulation and transactional
support; SULP, social use of language programming; TEACCH, treatment and education of autistic and communication-
handicapped children.
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TABLE 60 General health community services

Unit cost (£)

At home* Atclinic/surgery Viaphone/e-mail Source

GP 45.9 39.2 37.6 PSSRU 2019 (chapter 10.3, 10.4)
Community nurse® 55.7 49.0 49.0 PSSRU 2019 (chapter 6.1)
Community paediatrics 161.7 155.0 155.0 PSSRU 2019 (chapter 6.1)
Social care worker® 28.7 22.0 22.0 PSSRU 2019 (chapter 11.2)
Home care worker® 20.7 14.0 14.0 PSSRU 2019 (chapter 11.5)
Family support worker* 23.2 16.5 16.5 PSSRU 2018 (chapter 6.9)
Helplined - - 6.0 PSSRU 2019 (chapter 10.5)
Occupational therapist 151.7 145.0 145.0 PSSRU 2019 (chapter 6.1)
Physiotherapist 87.7 81.0 81.0 PSSRU 2019 (chapter 6.1)
Speech and language therapist 89.7 83.0 83.0 PSSRU 2019 (chapter 6.1)
Dentist® 73.2 66.5 66.5 PSSRU 2019 (chapter 10.6)
Dietician 92.7 86.0 86.0 PSSRU 2019 (chapter 7.1)

a Including the average travel time of 12 minutes per visit (PSSRU 2015).

b Assume the duration of visit is 30 minutes.

¢ Unit cost was inflated to 2019 prices based on originally reported values from PSSRU 2018/19 (Curtis and Burns
2018)72.

d Assume the cost is the same as telephone triage led by nurse.

TABLE 61 Mental health-related, community-based services

Item Unit cost (£) Source

Child psychiatrist 133.0 PSSRU 2019 (chapter 9)
Child psychotherapist 94.0 PSSRU 2019 (chapter 6.10)
Child psychologist or clinical psychologist? 109.0 PSSRU 2019 (chapter 9)
Mental health nurse or CAMHS therapist? 60.0 PSSRU 2019 (chapter 10.1)

a Assume 1 hour per session.

TABLE 62 Hospital-based services

Item Unit cost (£) Source

Accident and emergency 142.4 National Cost Collection 2019/20 (service code: TO1NA)
NHS walk-in centre 34.7 National Cost Collection 2019/20 (service code: TO4NA)
Urgent care centre 34.7 National Cost Collection 2019/20 (service code: TO4NA)
Outpatient visit - paediatrics 232.0 National Cost Collection 2019/20 (service code: 420)
Outpatient visit - ear, nose and throat 124.0 National Cost Collection 2019/20 (service code: 215)
Outpatient visit - allergy 247.0 National Cost Collection 2019/20 (service code: 255)
Outpatient visit - epilepsy 222.0 National Cost Collection 2019/20 (service code: 223)
Outpatient visit - paediatrics 232.0 National Cost Collection 2019/20 (service code: 420)
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TABLE 62 Hospital-based services (continued)
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Item Unit cost (£) Source
Outpatient visit - dental medicine 171.0 National Cost Collection 2019/20 (service code: 450)
Outpatient visit - dermatology 170.0 National Cost Collection 2019/20 (service code: 257)
Outpatient visit - cardiology 142.0 National Cost Collection 2019/20 (service code: 320)
Outpatient visit - occupational therapy 73.0 National Cost Collection 2019/20 (service code: 651)
Outpatient visit - podiatry 62.0 National Cost Collection 2019/20 (service code: 653)
Outpatient visit - ophthalmology 103.0 National Cost Collection 2019/20 (service code: 216)
Outpatient visit - psychiatry 361.0 National Cost Collection 2019/20 (service code: 711)
Day case - bladder condition 1031.0 National Cost Collection 2019/20 (HRG* code: PX08C)
Day case - non-surgical ophthalmology 558.0 National Cost Collection 2019/20 (HRG code: PP64B)
Day case - ear condition 1021.0 National Cost Collection 2019/20 (HRG code: PP64B)
Day case - bone condition 771.0 National Cost Collection 2019/20 (HRG code: PX05C)
Day case - dental procedure 683.0 National Cost Collection 2019/20 (HRG code: CD0O3B)
Inpatient stay - arm fracture 5281.0 National Cost Collection 2019/20 (HRG code: HE51C)
HRG = Health Resource Group
TABLE 63 Medications
Item Chemical name Unit cost (E)  Source
Melatonin_Tab 2 mg Melatonin 2 mg tablet (once daily) 1.33 per PCA 2019
quantity (0401010ADAABKBK)
Melatonin_ 2 mg/5 ml oral Melatonin 2 mg/5 ml (once daily)  0.17 per PCA2019
solution quantity (0401010ADAABYBY)
Clenil Modulite_Inha 50 mcg? Beclometasone 50 mcg (2 puffs daily) 3.70 per PCA 2019
Dipropionate quantity (0302000COBPAABE)
Salbutamol_Inha 100 mcg? Salbutamol Two puffs (as required)  1.70 per PCA 2019
quantity (0301011ROAAAAAA)
Movicol_Paed Pdr Sach Macrogol 3350 6.9 g sachet (2 sachets  0.30 per PCA 2018
quantity (0106040MOBBAIAB)
Equasym XL_tab_ 30 mg Methylphenidate 30 mg tablet (once daily) 1.17 per PCA 2019
hydrochloride quantity (0404000MOBCAFAV)
Methylphenidate_tab 10 mg Methylphenidate 10 mg tablet (once daily) 0.12 per PCA 2019
hydrochloride quantity (0404000MOAAAAAA)
Dulcolax Pico_liquid 5 mg/5 ml Sodium 5 mg/5 ml (once daily)  0.02 per PCA 2019
picosulphate quantity (0106020POBDACAB)
Cetirizine_tab 10 mg Cetirizine 10 mg tablet (once daily) 0.03 per PCA 2019
hydrochloride quantity (0304010I10AAAAAA)
Lactulose_oral solution 10 g/15 ml  Lactulose 10 g/15 ml (once daily)  0.25 per PCA 2019
quantity (0106040GOAAAGAG)
Montelukast_tab 5 mg Montelukast 5 mg tablet (once daily) 0.05 per PCA 2019
quantity (0303020GOAAAAAA)

a Assume each inhaler contains 200 puffs.

Note

The medication costs were based on the Prescription Cost Analysis (PCA) 2019. Due to the significant amount of

information, further details are available upon request.
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TABLE 64 School-based health services

Item Unit cost (£) Source?

Educational psychologist 23.6/hour NJC Green Book 2019 (SCP 43)
Education welfare officer 12.4/hour NJC Green Book 2019 (SCP 17)
School or college nurse 12.4/hour NJC Green Book 2019 (SCP 17)

a Based on the average SCP from the NJC for Local Government Services - Green Book 2019 (https:/neu.org.uk/
support-staff). Hourly rate was calculated by dividing annual salary by 52.143 weeks (which is 365 days divided by 7)
and then divided by 37 hours (the standard working week in the National Agreement ‘Green Book’).

TABLE 65 Education services/support

Item Unit cost (£) Source?

Teacher 16.6/hour NJC Green Book 2019 (SCP 29)
TA 9.9/hour NJC Green Book 2019 (SCP 6)
HLTA 11.2/hour NJC Green Book 2019 (SCP 12)
SENCO 19.6/hour NJC Green Book 2019 (SCP 36)
SEN 11.9/hour NJC Green Book 2019 (SCP 15)
LM 11.6/hour NJC Green Book 2019 (SCP 14)
Emotional Literacy Support Assistant head 10.1/hour NJC Green Book 2019 (SCP 7)
Literacy support assistant 11.0/hour NJC Green Book 2019 (SCP 11)
STA 14.5/hour NJC Green Book 2019 (SCP 24)
Other 9.9/hour Assume the same as TA

LM, learning mentor; NJC, National Joint Council; SCP, spinal column point.

a Based on the average SCP from the NJC for Local Government Services - Green Book 2019 (https:/neu.org.uk/
support-staff). Hourly rate was calculated by dividing annual salary by 52.143 weeks (which is 365 days divided by 7)
and then divided by 37 hours (the standard working week in the National Agreement ‘Green Book’).

TABLE 66 Private expenses

Item Unit cost (£) Source

Privately paid mental health services 360.0/session www.psychiatry-uk.com/fees/

After-school club 57.4/week Childcare survey 2019

Holiday club 133.4/week Childcare survey 2019

Day care 158.6/day PSSRU 2019 (chapter 6.11)

Child care - home support 25.8/hour PSSRU 2019 (chapter 6.11)

PA 8.2/hour National minimal wage 2019

Swimming club 4.58/session 2019 State of the UK swimming industry report

www.leisuredb.com/publications/

PA, personal assistant.
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TABLE 67 Productivity cost

Item

AWE of employed people in the UK

Health Technology Assessment 2024 Vol. 28 No. 39

Unit cost (£)
585/week

Source

Office for National Statistics 2019

AWE, average weekly earnings.

TABLE 68 European Quality of Life-5 Dimension Youth Questionnaire responses by trial arms by data collection

time points

Baseline?

Social Stories (n = 58) Level 1, n (%)

Mobility 39(67.2)
Self-care 14 (24.1)
Usual activity 25(43.1)
Pain/discomfort 41 (70.7)

Anxiety/depression 20 (34.5)

Baseline?

Usual care (n = 54) Level 1 n (%)
Mobility 38(70.4)
Self-care 12(22.2)
Usual activity 19 (35.2)
Pain/discomfort 39 (72.2)

Anxiety/depression 22 (40.7)

Level 2, n (%)
15(25.9)
27 (46.6)
26 (44.8)
15(25.9)
33(56.9)

Level 2 n (%)
14 (25.9)
29 (53.7)
31(57.4)
13(24.1)

19(35.2)

Level 3, n (%)

4(6.9)
17(29.3)

7(12.1)
12(3.4)

5(8.6)

Level 3 n (%)
2(3.7)
13 (24.1)

4(7.4)

Month 6°
Level 1, n (%)
43 (74.1)
16 (27.6)
26 (44.8)
42 (72.4)
22(37.9)
Month 6°
Level 1 n (%)
39(72.2)
14 (25.9)
19 (35.2)
38(70.4)

24 (44.4)

Level 2, n (%)

13(22.4)
29 (50.0)
28 (48.3)
15(25.9)
32(55.2)

Level 2 n (%)
15(27.8)
29 (53.7)
29 (53.7)
15(27.8)

25 (46.3)

Level 3, n (%)

2(3.5)
13(22.4)
4(6.9)
1(1.7)
4(6.9)

Level 3 n (%)

a Level 1: none; Level 2: some; Level 3: extreme.
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