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Abstract

Play brick therapy to aid the social skills of children and
young people with autism spectrum disorder: the I-SOCIALISE
cluster RCT

Barry Wright®,2* Ellen Kingsley®,? Cindy Cooper®,® Katie Biggs®,?
Matthew Bursnall®,® Han-1 Wang®,! Tim Chater®,® Elizabeth Coates®,?
M Dawn Teare®,* Kirsty McKendrick®,® Gina Gomez de la Cuesta®,’
Amy Barr®,® Kiera Solaiman®,® Anna Packham®,® David Marshall®,?
Danielle Varley®,! Roshanak Nekooi®,? Steve Parrott®,! Shehzad Ali®,*
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Hull York Medical School, University of York, York, UK
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4Population Health Sciences Institute, Newcastle University, Newcastle upon Tyne, UK
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"Corresponding author barry.wrightl@nhs.net

Background: Social skills interventions are commonly recommended to help children and young people
with autism spectrum disorder develop social skills, but some struggle to engage in these interventions.
LEGO® (LEGO System A/S, Billund, Denmark) based therapy, a group social skills intervention, aims to
be more interesting and engaging.

Objective: To evaluate the clinical effectiveness of LEGO® based therapy on the social and emotional
skills of children and young people with autism spectrum disorder in school settings compared with
usual support. Secondary objectives included evaluations of cost-effectiveness, acceptability and
treatment fidelity.

Design: A cluster randomised controlled trial randomly allocating participating schools to either LEGO®
based therapy and usual support or usual support only.

Setting: Mainstream schools in the north of England.

Participants: Children and young people (aged 7-15 years) with autism spectrum disorder, their
parent/guardian, an associated teacher/teaching assistant and a facilitator teacher/teaching assistant
(intervention schools only).

Intervention: Schools randomised to the intervention arm delivered 12 weekly sessions of LEGO®
based therapy, which promotes collaborative play and encourages social problem-solving in groups of
three children and young people with a facilitator (trained teacher or teaching assistant). Participants
received usual support from school and community services. Participants in the control arm received
usual support only. Research assistants and statisticians were blind to treatment allocation.
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ABSTRACT

Main outcome measure: The social skills subscale of the Social Skills Improvement System (SSIS),
completed by the children and young people’s unblinded teacher pre randomisation and 20 weeks post
randomisation. The SSIS social skills subscale measures social skills including social communication,
co-operation, empathy, assertion, responsibility and self-control. Participants completed a number of
other pre- and post-randomisation measures of emotional health, quality of life, loneliness, problem
behaviours, academic competence, service resource utilisation and adverse events.

Results: A total of 250 children and young people from 98 schools were randomised: 127 to the
intervention arm and 123 to the control arm. Intention-to-treat analysis of the main outcome measure
showed a modest positive difference of 3.74 points (95% confidence interval -0.16 to 7.63 points,
standardised effect size 0.18; p=0.06) in favour of the intervention arm. Statistical significance increased
in per-protocol analysis, with a modest positive difference (standardised effect size 0.21; p=0.036).
Cost-effectiveness of the intervention was found in reduced service use costs and a small increase in
quality-adjusted life-years. Intervention fidelity and acceptability were positive. No intervention-related
adverse events or effects were reported.

Conclusions: The primary and pre-planned sensitivity analysis of the primary outcome consistently
showed a positive clinical difference, with modest standardised effect sizes of between 0.15 and 0.21.
There were positive health economics and qualitative findings, corroborated by the difference between
arms for the majority of secondary outcomes, which were not statistically significant but favoured

the intervention arm. Post hoc additional analysis was exploratory and was not used in drawing this
conclusion. Given the small positive change, LEGO® based therapy for children and young people with
autism spectrum disorder in schools should be considered.

Limitations: The primary outcome measure was completed by an unblinded teacher (rather than by
the facilitator).

Future work: The study team recommends future research into LEGO® based therapy, particularly in
school environments.

Trial registration: This trial is registered as ISRCTN64852382.
Funding: This award was funded by the National Institute for Health and Care Research (NIHR)
Public Health Research programme (NIHR award ref: 15/49/32) and is published in full in

Public Health Research; Vol. 11, No. 12. See the NIHR Funding and Awards website for further
award information.
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Glossary

Autism spectrum disorder This term is used throughout this report in line with the internationally
recognised diagnostic definitions of the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th edn.
Washington, DC: American Psychiatric Publishing Inc.; 2013) and the International Statistical
Classification of Diseases and Related Health Problems, Tenth Revision (World Health Organization.
International Statistical Classification of Diseases and Related Health Problems Tenth Revision. 2019. URL:
https://icd.who.int/browse10/2019/en; accessed 1 December 2020). The research team are aware,
however, that there are a number of alternative terms used by members of the autistic community.
Discussions with patient and public involvement representatives, experts in the field and other
stakeholders associated with this research brought to our attention terms and phrases including autism,
autism spectrum condition, on the autistic spectrum and child with/without autism. We appreciate that
this is not an exhaustive list and that the rich diversity of this community cannot be captured by the
terms mentioned here. For the purposes of this research, the term autism spectrum disorder should be
understood to include these terms. The research team would like to thank those involved in the
discussion of this terminology for their valued input.

Brick builder The child who puts the pieces together.

Brick engineer The child who describes the instructions.

Brick supplier The child who finds and distributes the correct bricks.

Facilitator A member of school staff who delivers the intervention.

Gender This study sought to identify gender, not biological sex, as a participant characteristic;

therefore, although the published protocol uses the term sex, the term gender is used throughout this
report.
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Plain language summary

utism spectrum disorder is characterised by difficulties with social relationships and communication,

which can make it difficult to make friends. Social skills training is commonly used to help children
and young people learn different social skills, but some children and young people do not enjoy these
therapies. LEGO® (LEGO System A/S, Billund, Denmark) based therapy takes a new approach by
focusing on making the process interesting and fun.

This research investigated the effect of LEGO® based therapy groups in schools on the social and
emotional abilities of children and young people with autism spectrum disorder. It was a randomised
controlled trial, so each school that was taking part was randomly chosen to provide either usual support
(from the school or NHS services) or 12 sessions of LEGO® based therapy with a trained school staff
member as well as usual support. Children and young people played one of three roles - the ‘engineer’
(gives instructions), the ‘supplier’ (finds the pieces) or the ‘builder’ (builds the model) - and worked
together.

Questionnaires completed by children and young people, their parents/guardians and teachers were
used to look at the intervention’s effects. The main objective was to see if there was a change in social
skills measured by a teacher-completed questionnaire.

Results showed that the social skills of children and young people in the LEGO® based therapy groups
did improve a little. We found that the intervention is not very costly for schools to run. Many parents/
guardians and teachers thought that the intervention was beneficial and that the children and young
people enjoyed it.
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Scientific summary

Background

Autism spectrum disorder (ASD) is a neurodevelopmental condition currently estimated to affect 1.00-
1.16% of children and young people (CYP) in the UK. Autistic CYP typically experience developmental
differences in social communication and may have strong specific interests/preferences and repetitive
behaviours. Impacts are often seen in social functioning, general mental health and long-term social and
educational outcomes into adulthood.

Social learning through friendships is an important part of a child or young person’s development. It is an
area in which many autistic CYP struggle because they tend to initiate and engage in social interactions
differently from typically developing peers. They may prefer solitary activities with structured rules and
less co-operative play and emotional exchange, which may mean that they find social interactions more
challenging. Over time, autistic CYP may feel socially isolated.

A number of social interventions aim to help autistic CYP to develop these skills. CYP often find it
difficult to transfer skills learnt in one context to other areas of their lives. LEGO® (LEGO System A/S,
Billund, Denmark) based therapy is a group social skills intervention designed for autistic CYP to
facilitate the learning and flexible practising of social skills with peers. It is designed to make social
interactions interesting by using a structured and predictable toy with which CYP are often already
familiar and intrinsically motivated to play.

The use of LEGO® based therapy in the UK is increasing following reported potential benefits. However,
the evidence base for LEGO® based therapy is limited, with only a small number of studies assessing its
use for autistic CYP. Among these, only one small study used a randomised controlled trial design to
compare LEGO® based therapy with a similar social skills intervention, the Social Use of Language
Programme (SULP). This study had several limitations, including a small sample size and a lack of fully
randomised allocation. A scoping review of the research in this area conducted in 2017 concluded that
more robustly designed studies with larger sample sizes and standardised outcome measures are needed
to properly evaluate the effectiveness of LEGO® based therapy in this population.

Objectives
Primary objective

e To examine the clinical effectiveness of LEGO® based therapy groups on the social and emotional
competence (specifically perceived social skills) of autistic CYP in schools, compared with usual
support for autistic CYP, at 20 weeks after randomisation.

Secondary objectives

e To examine the clinical effectiveness of LEGO® based therapy groups on the perceived social
isolation of autistic CYP in schools, compared with usual support for, at 20 and 52 weeks.

e To examine the clinical effectiveness of LEGO® based therapy groups on the academic competence
of autistic CYP in schools, compared with usual support for autistic CYP, at 20 and 52 weeks.

e To examine the clinical effectiveness of LEGO® based therapy groups on assertion, social control,
externalising and internalising in autistic CYP in the school setting, compared with usual support for
autistic CYP, at 20 and 52 weeks.
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SCIENTIFIC SUMMARY

e To examine the cost-effectiveness of LEGO® based therapy groups, compared with usual support for
autistic CYP, at 52 weeks.

e To examine the emotional and behavioural symptoms in those receiving LEGO® based therapy,
compared with usual support for autistic CYP, at 20 and 52 weeks.

e To determine if the impact of LEGO® based therapy is sustainable into the next academic year by
comparing effectiveness on social and emotional competence (specifically perceived social skills) at
52 weeks after randomisation.

e To examine the acceptability of the intervention at follow-up points using a purpose-designed
questionnaire and telephone interviews at 20 weeks.

e To examine treatment fidelity through independent observation of treatment sessions across schools
and a self-report measure completed by the facilitator [i.e. a trained teacher or teaching assistant
(TA)] after each session.

Setting

The setting was mainstream primary and secondary schools in the north of England.

Participants

Participants were CYP in mainstream schools between the ages of 7 and 15 years with a diagnosis of
ASD, a parent or guardian of the CYP and a teacher or TA in the child or young person’s school who
knew them well (i.e. an associated teacher). Another school staff member was recruited in schools
allocated to the intervention arm to run the LEGO® based therapy sessions (i.e. a facilitator teacher).

Participants were recruited by contact with mainstream primary and secondary schools following
meetings to explain the study and confirmation of eligible CYP in their schools. Participants were
included if they met study inclusion criteria and provided fully informed consent to participate.

Methods

The trial used a pragmatic cluster randomised controlled trial design. Remote randomisation of each
school using stratified randomisation lists was provided by a blinded statistician from the Clinical
Trials Research Unit, School of Health and Related Research (ScCHARR), University of Sheffield,
Sheffield, UK.

All participants completed a set of baseline questionnaires. Once baseline measures were completed for
all participants in a school, the school was randomly allocated to one of two trial arms. Participating CYP
in schools allocated to the intervention arm received 12 sessions of LEGO® based therapy in addition to
usual support from their school, their general practitioner and other professionals. In schools allocated
to the control arm, participating CYP received usual support only. Training was provided for intervention
school staff by members of the study team and experienced local authority members trained by experts
in the field. All participants were followed up 20 and 52 weeks after their school was randomised and
were asked to complete similar questionnaires to those completed at baseline and questionnaires
around their health resource use.

Acceptability of the interventions was assessed using a purpose-designed questionnaire and telephone

interviews with parents and facilitators. Fidelity was assessed using questionnaires and video-recordings
when possible.
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The study team ensured the involvement of patients and the public throughout the study, including a
parent of an autistic child and groups such as the Young Dynamos research advisory group (Bradford
District Care NHS Foundation Trust, Shipley, UK) and the National Autistic Society (London, UK) in initial
study design and specific discussions throughout the study.

Intervention

LEGO® based therapy

LEGO® based therapy is a social skills intervention designed to support CYP with social communication
difficulties, such as autistic CYP, by offering playful opportunities to practise social skills. It was created
by Daniel LeGoff, who observed that autistic CYP may be particularly drawn to LEGO bricks, perhaps
because of their interests and strengths in systemising.

In the intervention, CYP, usually in groups of three, build LEGO sets. The CYP take turns to play one of
three roles: the ‘engineer’, who has the instructions and communicates them to the group; the ‘supplier’,
who finds the correct bricks; and the ‘builder’, who builds the model. CYP then progress to collaborative
‘freestyle’ building, in which they build models of their own design together. Sessions aim to be CYP led,
following their interests as far as possible. Many skills are practised throughout, including
communication, joint attention, problem-solving, emotion regulation and compromise. The intervention
uses a naturalistic play setting, meaning that CYP learn how to collaborate with others through doing,
rather than through didactic teaching.

Sessions are facilitated by an adult, who aims to guide the CYP rather than direct them explicitly. Adults
are encouraged to allow CYP to solve their own challenges and to promote social problem-solving skills,
stepping in to prompt through open questions when needed. CYP are encouraged to practise and role-
play new social strategies discovered in the sessions. The adult’s role is also to praise and highlight the
positive things happening in a session, using rewards such as stickers and certificates as motivation.

Procedure

The intervention was provided in school by teachers or TAs, termed ‘facilitators’, who were provided
with a 3-hour face-to-face training session on how to deliver the intervention. Training was provided by
members of the study team and experienced professionals from each recruiting site’s local authority
who had been ‘trained to train’ school staff members by co-applicant Gina Gomez de la Cuesta and
expert colleagues.

Facilitators were also provided with a brief guide specifically designed for this study, which describes the
essential elements of the intervention and how to facilitate sessions successfully. Schools were given all
materials needed to run their sessions, including a range of LEGO sets with instructions and freestyle
bricks, funded by the research. Groups were also given ‘brick club’ materials, including group rules, role
cards (i.e. supplier, builder or engineer), free-play building ideas and a points system chart, all of which
they were encouraged to use.

Schools were asked to run 12 sessions of LEGO® based therapy over a 12-week period. It was
recommended that sessions were run for 1 hour once per week for the 12-week period; however,
multiple sessions in 1 week due to illness and time constraints were acceptable. Sessions less than 1 hour
in duration were also acceptable, but facilitators were encouraged to run groups for at least 45 minutes.

Fidelity

Intervention fidelity was assessed via two methods: (1) completion of the self-report fidelity checklist
after each session of LEGO® based therapy by all facilitators and (2) video-recording of a subset of
sessions where consent to be video-recorded was obtained. Video-recordings were stratified to include
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sessions from three time points: early intervention sessions (sessions 1-4), mid-point intervention
sessions (sessions 5-8) and later intervention sessions (sessions 9-12). The self-report fidelity checklist
was designed by experts on the team and mapped onto the main components of the intervention
identified in the manual and previous publications. It asked the facilitator to identify which components
of the intervention had taken place. Video-recordings were completed in schools where all participating
CYP, their parents/guardians and the facilitator consented to the recording. These were then
independently reviewed and assessed for fidelity to the intended intervention delivery method against
the fidelity checklist. Sixteen sessions were double rated to ensure rating accuracy.

Results

The clinical effectiveness of LEGO® based therapy for autistic CYP was analysed using intention-to-treat
(ITT) analysis of the teacher-completed social skills subscale of the Social Skills Improvement System
(SSIS) at 20 weeks. A total of 250 participants were consented and randomised to the trial, and the
primary outcome ITT analysis comprised 217 CYP (86.8%) with complete baseline and primary outcome
data, with 116 in the intervention arm (91.3%) and 101 in the control arm (82.1%).

The SSIS is a behaviour rating scale widely used in national portfolio studies and has been shown to be
sensitive to change. A modest positive difference on this scale of 3.74 points [95% confidence interval
(ClI) -0.16 to 7.63 points, p=0.06; standardised effect size 0.18] was found for CYP in the intervention
arm compared with the control arm. A per-protocol analysis, which included CYP in the intervention arm
who had attended six or more intervention sessions, was also carried out and showed a slightly greater,
statistically significant, difference (4.23 points, 95% Cl 0.27 to 8.19 points; p=0.036). Between-group
differences in both analyses did not reach the pre-specified minimum clinically important difference
(MCID) of a 9- to 10-point increase on the social skills subscale of the SSIS.

The health economics analysis showed cost-effectiveness of the intervention through both reduced
service use costs and a small but significant increase in quality-adjusted life years (QALYs). There was a
small reduction in school-based intervention costs and intervention costs on the whole (with reduced
NHS child mental health service costs) in the intervention arm compared with the control arm. Mean
QALYs as reported by parents/guardians and CYP were shown to be marginally higher (by 0.03 QALYs) in
the intervention arm than in the control arm.

Fidelity to the intended intervention delivery method was measured via self-report and independent
reviewers. Levels of self-reported fidelity were very good, with 99% of the core content of the
intervention delivered and 91% of all content being reported as delivered. Levels of fidelity assessed by
independent reviewers using video-recordings were good, with 83% of core content and 77% of all
content being rated as delivered. Qualitative analysis showed good levels of acceptability of the
intervention by CYP, parents/guardians and facilitators, with many schools continuing to run the
intervention after the study ended.

Discussion

Limitations of the study included the fact that the primary outcome measure was completed by a
teacher who did not deliver the intervention but who was not necessarily blind to the intervention.
Although we obtained qualitative data from parents/carers and educators/facilitators, we had no direct
impressions from the CYP themselves, although the adults consistently reported high levels of
satisfaction on the part of the CYP.

Analysis of the primary outcome showed modest positive improvements in social skills, although this
analysis and sensitivity analyses did not show large enough changes in social skills scores for CYP in the
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intervention arm to reach the pre-specified MCID. However, the primary and pre-planned sensitivity
analysis of the primary outcome consistently showed a positive clinical difference, with modest
standardised effect sizes between 0.15 and 0.21, and there were positive health economics and
qualitative findings. This is corroborated to some extent by the fact that the difference between arms for
the majority of secondary outcomes, although not statistically significant, favoured the intervention arm.
The post hoc additional analysis was exploratory and was not used in drawing this overall conclusion.

Conclusions

Given the positive findings of the health economics and qualitative analyses, and the presence of a small
yet positive change in social skills, consideration should be given to LEGO® based therapy and its
contribution to the social skills of autistic CYP when run in a school setting. The study team
recommends future research into LEGO® based therapy, particularly when run in school environments.
Additional analysis showed possible avenues for exploration, including whether or not there is a greater
impact of the intervention for autistic CYP in secondary schools, or for those with less severe ASD
symptomatology, and when there is more than one autistic child or young person in each therapy
session.

Trial registration

This trial is registered as ISRCTN64852382.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Public Health
Research programme (NIHR award ref: 15/49/32) and is published in full in Public Health Research;
Vol. 11, No. 12. See the NIHR Funding and Awards website for further award information.
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Chapter 1 Introduction

Background and rationale

Autism spectrum disorder (ASD) is a neurodevelopmental condition beginning in childhood
characterised by atypical social communication, difficulties in creating and maintaining multiple social
relationships, sensory reactivities or preferences, restrictive patterns of repetitive and stereotyped
behaviour, and/or specific interests/preoccupations.! It is estimated to affect 1.1% of the UK population
and up to 1.6% of children and young people (CYP) in the UK.?** There are significant variations in

the social, communicative and intellectual abilities of those with ASD, including increased rates of
mental health problems such as anxiety, sleep problems, attention problems and behaviour problems.>
Commonly experienced symptoms and problems can affect the individual into adulthood in areas such
as social relationships, educational success and independent living.®”

Autistic CYP often experience difficulty with social and emotional skills and sometimes may not
intuitively pick up on social rules or norms encountered in their daily lives.2 Many autistic CYP attend
mainstream school education environments, although this may expose them to difficulties in creating
and maintaining relationships with their typically developing peers and, in turn, lead to increased
feelings of isolation.?!® CYP learn and develop sociocognitive skills and gain language abilities through
friendships and peer relationships, through which they also gain a sense of belonging to a peer group.**
Autistic CYP often have smaller groups of friends than neurotypical peers and may face problems
initiating/maintaining friendships,*?*3 thereby potentially missing out on opportunities to develop their
social and emotional competence, which can widen developmental differences between them and their
typically developing peers.

Although it has been shown that many autistic CYP who struggle with social interactions find such
situations anxiety-provoking,'# it has also been shown that they identify feelings of loneliness more
frequently than their peers,'® suggesting an awareness of being excluded. Theories in this area suggest
that autistic CYP may not be motivated by social interactions,'>*¢ but feelings of increased isolation
perhaps indicate that they are simply differently motivated by such interactions. In addition, autistic

CYP are at greater risk of being bullied by typically developing peers.'” Evidence suggests that perceived
exclusion from friendship groups can have negative effects on the quality of life, physical and mental
health, emotional well-being and educational success of autistic and non-autistic CYP, creating concerns
about appropriate education and health provisions.’®'? Indeed, the National Institute for Health and Care
Excellence (NICE) states in public health guidelines? that the social and emotional well-being of CYP are
significant factors in long-term outcomes, including educational attainment and physical and mental health.

Interventions to promote the development of social and emotional skills are a commonly used
school-based approach both generally?! and for autistic CYP.22-2” A Cochrane review?® showed some
improvement in social competence following these interventions, although the published research was
very limited, with only five studies meeting the inclusion criteria.??-® Different types of social skills
interventions were assessed in these studies, including the following: a 20-week social adjustment
enhancement curriculum for boys aged 8-12 years with high-functioning autism (HFA), Asperger
syndrome and pervasive development disorders not otherwise specified;*® a manualised parent-
assisted social skills intervention compared with a matched, delayed treatment control to improve
friendship quality and social skills among autistic teenagers;3! 12 weeks of a manualised intervention
titled Children’s Friendship Training compared with a delayed treatment control group;?” a 16-week
manualised social skills intervention designed to teach appropriate social behaviour compared with a
waiting-list control group;*® and a manualised social intervention for CYP with HFA, including instruction
and therapeutic activities, which focused on social skills, face-emotion recognition, interest expansion
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and interpretation of non-literal language.®? A more recent review of school-based interventions

that target social communication in autistic CYP found 22 studies, but only three of these reported
significance or effect sizes,?® demonstrating a need for higher-quality future research methodologies. In
this review?® many were adult-directed interventions.

Although social skills training interventions are commonly used and report moderate success with
relatively low rates of attrition, studies to date have tended to use a skills deficit model, which
potentially limits them. Common features include (1) being adult led and (2) focusing on skill building
using various teaching methods. Participating CYP can also struggle to use learned skills outside the
context of the interventions, a further limitation.s3

LEGO® (LEGO System A/S, Billund, Denmark) based therapy®” is a group-based social skills intervention
specifically designed for autistic CYP that does not rely on adult-led teaching of skills. It has become
popular in the UK, with many local authorities now recommending its use in schools.* The intervention
focuses on collaborative building of LEGO sets in small groups of CYP, who are intrinsically motivated to
play with this predictable and structured toy that has a wide range of alternative play sets appropriate
for CYP of different chronological and developmental ages, genders, hobbies and interests.®” The CYP’s
own interests are used to motivate the learning and practising of social and emotional skills in a group
context. Such naturalistic approaches used elsewhere have been shown to increase the likelihood that
new skills will be used outside the context of the intervention, thus increasing overall effectiveness.*®

Although the use of LEGO® based therapy in schools across the UK is increasing, there is a lack of
research evaluating the effectiveness of the intervention. A limited number of studies have been
undertaken to assess LEGO® based therapy with autistic CYP, all of which had significant limitations in
terms of research design, methodology and sample size. One of these was a small randomised controlled
trial (RCT).%”

In 2004, Daniel LeGoff, the creator of LEGO® based therapy, used a repeated-measure waiting-list
controlled trial to assess the impact of the intervention on the social competence of 47 autistic CYP
aged 6 to 16 years.* He found that, compared with control participants, those receiving the intervention
had greater motivation to initiate and greater ability to sustain social contact and decreased social
impairment scores, as measured by the Gilliam Autism Rating Scale social interaction (GARS-SI)
subscale. LeGoff and Sherman then undertook a retrospective cohort study to explore long-term
outcomes associated with LEGO® based therapy.*° Findings showed improvement on both the Vineland
Adaptive Behaviour Scale socialisation domain (VABS-SD) and the GARS-SI in participants who had
received LEGO® based therapy compared with control participants who had received similar, non-LEGO,
therapies on a comparable timescale.

Owens et al.®” undertook a small RCT of 31 CYP with Asperger syndrome and HFA aged 6-11 years,
randomising between LEGO® based therapy and a Social Use of Language Programme (SULP).4* A
no-intervention control group was also followed up. The results showed some reduction in social
difficulties in the LEGO® based therapy group compared with the SULP and control groups. The study
had a number of limitations, including a lack of full randomisation: instead, one participant from each
dyad matched on age, intelligence quotient (IQ), symptom severity and verbal IQ was allocated to either
LEGO® based therapy or SULP. Intention-to-treat (ITT) analysis was not used and the sample size was
small, with an attrition rate of 30% in each of the two groups. No measures were taken to assess the
degree of delivery fidelity to the interventions.

The most recent UK study of LEGO® based therapy, and the first entirely school-based trial, used

a single-case, non-concurrent, multiple-baseline-across-participants design to assess the impact of
LEGO® based therapy on the social skills and the generalisability of those skills in autistic CYP.#? This
study had a very small number of participants (n = 6), who received a baseline phase consisting of
between 2 and 13 sessions of free-play LEGO, each 15 minutes in length. Participants then received
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the intervention, which was delivered by trained school staff members 12 times (twice per week)

for 45 minutes each. A maintenance phase followed the intervention in which observational data
were collected from three 15-minute free-play LEGO sessions. The researchers reported significant
improvements in social skills for five of the six participants and evidence that the improvements were
maintained at follow-up.

Although the design of this study did allow for close examination of changes in behaviour of the
participants, the sample size of six participants was very small, with only five receiving all 12 intervention
sessions (one participant withdrew). The small sample size did not allow for varied participant
demographics and characteristics, which may have affected the generalisability of, and conclusions to be
drawn from, the study findings. There was no separate control arm for comparison or random allocation
to treatment types. The authors also discuss their use of percentage of non-overlapping data analysis,
which did not prove useful for effect size evaluation.

A scoping review of 15 studies investigating LEGO® based therapy was conducted in 2017.4% Although
the authors reported that LEGO® based therapy has the potential to improve various social skills,

the consistently small sample sizes, together with the use of different study designs and outcome
measures, makes drawing definite conclusions difficult. The review recommendations were for more
rigorously designed trials of LEGO® based therapy using larger sample sizes. There is a need for a fully
powered RCT to investigate the clinical effectiveness of LEGO® based therapy using a large sample
size and standardised measures. Furthermore, as far as we are aware, no studies have examined the
cost-effectiveness of LEGO® based therapy delivered in schools compared with other interventions or
support services. This is a critical time to examine the effectiveness of LEGO® based therapy before it
becomes a widely incorporated aspect of the school curriculum.

Research question, aims and objectives

The I-SOCIALISE (Investigating SOcial Competence and Isolation in children with Autism taking part

in LEGO® based therapy clubs In School Environments) research team aimed to investigate the clinical
effectiveness and cost-effectiveness of LEGO® based therapy on the social and emotional competence
and perceived isolation of autistic CYP in mainstream school environments. The research design
included cluster random allocation at the school level of CYP diagnosed with ASD to either LEGO®
based therapy groups run in school environments in addition to usual support (i.e. the intervention arm)
or usual support alone (i.e. the control arm).

Primary objective

1. To examine the clinical effectiveness of LEGO® based therapy groups on the social and emotional
competence (specifically perceived social skills) of autistic CYP in schools, compared with usual
support for autistic CYP, at 20 weeks after randomisation.

Secondary objectives

1. To examine the clinical effectiveness of LEGO® based therapy groups on the perceived social isola-
tion of autistic CYP in schools, compared with usual support for autistic CYP, at 20 and 52 weeks.

2. To examine the clinical effectiveness of LEGO® based therapy groups on the academic competence
of autistic CYP in schools, compared with usual support for autistic CYP, at 20 and 52 weeks.

3. To examine the clinical effectiveness of LEGO® based therapy groups on assertion, social control,
externalising and internalising in autistic CYP in the school setting, compared with usual support for
autistic CYP, at 20 and 52 weeks.

4. To examine the cost-effectiveness of LEGO® based therapy groups, compared with usual support
for autistic CYP, at 52 weeks.
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5. To examine the emotional and behavioural symptoms in those receiving LEGO® based therapy,
compared with usual support for autistic CYP, at 20 and 52 weeks.

6. To determine if the impact of LEGO® based therapy is sustainable into the next academic year by
comparing effectiveness on social and emotional competence (specifically perceived social skills) at
52 weeks after randomisation.

7. To examine the acceptability of the intervention at follow-up points using a purpose-designed ques-
tionnaire and telephone interviews at 20 weeks.

8. To examine treatment fidelity through independent observation of treatment sessions across
schools and a self-report measure completed by the facilitator [i.e. a trained teacher or teaching
assistant (TA)] after each session.
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Chapter 2 Methods

his report is concordant with the Consolidated Standards of Reporting Trials (CONSORT) statement**
and with the CONSORT extension for cluster RCTs.*

Main trial methods

Trial design

The I-SOCIALISE trial was a pragmatic, two-arm, cluster RCT at the school level with an internal pilot
designed to examine the clinical effectiveness and cost-effectiveness of LEGO® based therapy groups
for autistic CYP. The internal pilot study assessing recruitment feasibility was carried out over the
first 10 months, for which a recruitment target of 120 CYP was set, one-third of whom (n=40) were
expected to have reached the primary end point of follow-up at 20 weeks after randomisation. Stop/
go criteria were based on 75% of the recruitment target (n =90) and 70% of the primary outcome
target (n=28) to assess the feasibility of continuing the trial. The trial also included an assessment of
intervention fidelity and acceptability, a qualitative element and a nested economic evaluation.

Important changes to methods after trial commencement
August 2017

e At this time the study protocol contained five objectives - the first five in the final list of objectives
(see Chapter 1, Research question, aims and objectives). A sixth secondary objective was added to the
existing five to enable the research team to examine the emotional and behavioural symptoms in
CYP receiving the intervention compared with those in CYP in the control arm, using the Strengths
and Difficulties Questionnaire (SDQ). The objectives were then re-ordered; this objective is now
number five in the final list of objectives (see Chapter 1, Research question, aims and objectives). Two
further secondary objectives were added later (see September 2018).

March 2018

e The first follow-up time point was changed from 16 weeks post randomisation to 20 weeks post
randomisation. This was implemented following concerns in the study team that the 12 sessions
of LEGO® based therapy would not have been completed by all schools when approached for their
16-week follow-up and that resulting data would not be balanced, with schools at different stages of
the intervention. This change was approved and implemented following discussion with the trial Data
Monitoring and Ethics Committee (DMEC) and Trial Steering Committee (TSC). Prior to this change,
one participant’s follow-up was collected at the 16-week time point. This participant’s school was
allocated to the control arm of the study.

September 2018

e The primary outcome measure used was clarified as being the social skills subscale of the Social Skills
Improvement System (SSIS) (teacher), not the SSIS (teacher) total score.

e The third secondary objective was amended to make it clear that the social skills subscale of the SSIS
would be used at both follow-up time points to assess sustainability of the outcome.

e Two additional secondary objectives were added, bringing the total to eight. These were (1) to
examine the clinical effectiveness of the intervention on the academic competence of autistic CYP in
the school setting, compared with usual support (measured using the academic competence scale of
the SSIS), and (2) to examine the clinical effectiveness of the intervention on assertion, social control,
externalising and internalising of autistic CYP in the school setting, compared with usual support
(measured using the assertion, self-control and internalising subscales from the SSIS).
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e The per-protocol analysis was specified to include only those CYP who completed at least six
sessions of the intervention.

e The decision was made to offer training in LEGO® based therapy to schools in the trial allocated to
the control arm directly following completion of the last participant follow-up (i.e. 52 weeks post
randomisation) rather than at the end of the trial. This followed discussions in the study team and
with the TSC around the ability of schools to access the training whether or not it was offered by
the study team. It was hoped that this might also support continuing engagement, retention and
compliance rates in control arm. This information was not known by the blinded research assistants
(RAs) undertaking the research assessments or the families of autistic CYP; thus, there was no
adverse impact on the trial and the blinding of RAs.

June 2019

e The statistical analysis plan (SAP),* including comprehensive exploratory analysis in addition to the
protocol-specified analysis, was approved by the study’s DMEC and TSC and by the funder. The SAP
is available online.*

January 2020

e The study team implemented a prize draw for parents/guardians to increase participant retention and
follow-up completion rates. This was approved by the University of York Research Ethics Committee
(REC).

May 2020

e An addendum to the SAP? specified the addition of a sensitivity analysis to the impact of the
COVID-19 pandemic, different teachers completing the primary outcome at baseline and 20 weeks
and outcomes being provided outside the ideal survey window (i.e. 20-26 weeks and 52-60 weeks
for the 20- and 52-week follow-up, respectively). The amendment was approved by the study’s
DMEC and TSC and by the funder. The addendum to the SAP is available online.#’

July 2020

e The health economics analysis method was amended based on detailed discussions with the Trial
Management Group (TMG) about the most appropriate perspective to take in the main analysis. The
amendment, approved by the study’s DMEC, TSC and REC and by the funder, altered the perspective
from NHS and education to NHS and Personal Social Services (PSS), with the education perspective
included in a sensitivity analysis. The rationale of the change was that the NHS/PSS and education
perspective would be problematic in terms of making decisions, because there is no accepted
threshold value by which to judge cost-effectiveness, and because there is also an issue with regard
to who finances such programmes. On the other hand, the NHS and PSS perspective is the standard
perspective recommended by NICE. Using such a perspective allows the cost-effectiveness of
interventions to be assessed by comparing incremental cost-effectiveness ratio (ICER) results with
the national willingness-to-pay (WTP) threshold.

October 2020

e Additional exploratory analysis was requested by the TMG to explore the potential for observational
analysis of the trial data in a subsequent substudy.

No other changes were made to the methods during the trial.
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Participants and eligibility criteria

Participants were CYP meeting the inclusion criteria, their parents/guardians, associated teachers/

TAs in the CYP’s schools who knew them well and facilitator teachers/TAs who could run the study
intervention if the school was allocated to the intervention arm. CYP were asked to provide informed
assent and parents/guardians provided informed consent for themselves and their CYP to participate.
Optional consent items were included on the consent form regarding video-recording of some of

the intervention sessions and future contact about this or other research. Additional CYP were also
recruited to the study when schools had fewer than three eligible CYP (i.e. the number needed for a
LEGO® based therapy group). These additional CYP did not need to meet the inclusion/exclusion criteria
and a minimal amount of information was collected about these additional CYP, including chronological
age, gender, any documented diagnoses and details of any special educational needs (SEN) support. A
parent/guardian was asked to provide this information and to complete a consent form for their child or
young person’s participation, which also included two optional consent items regarding video-recording
of some of the intervention sessions and future contact about this or other research.

Inclusion criteria
A child or young person was included if they:

e were aged 7-15 years at the time of randomisation of the school

e attended a mainstream school in or between Year 2 and Year 10

e had a sufficient understanding of English to be able to provide informed assent and read the LEGO®
based therapy instructions and their parent/guardian had a sufficient understanding of English to be
able to provide informed consent

e had an ASD clinical diagnosis from a qualified assessing clinician or team [based on best-practice
guidance leading to an International Statistical Classification of Diseases and Related Health Problems,
Tenth Revision (ICD-10)*® or Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-
V), diagnosis as reported by the child or young person’s parent/guardian and in the child or young
person’s school records, which may include the school’s SEN register, an individual education plan
(IEP), an individual healthcare plan, a my support plan (MSP), an education healthcare plan (EHCP)
and an individual learning plan (ILP) or equivalent]

e had the ability to follow and understand simple instructions (as determined by the associated
teacher/TA or parent/guardian)

e scored =15 points on the Social Communication Questionnaire (SCQ).

A school was included if it:

e was a mainstream school (i.e. not a specialist or independent school) located in Leeds, York, Sheffield
or surrounding areas in the north of England

e had not used LEGO® based therapy with CYP in the current or preceding school term (where LEGO®
based therapy was defined, for research purposes, as meeting all of the main fidelity checklist criteria)

e had at least one child or young person diagnosed with ASD (in line with the CYP inclusion criteria).

Exclusion criterion
A child or young person was not eligible to take part in the study if they:

e had physical impairments that would prevent them participating in the activities (as assessed by the
associated teacher/TA).

Settings and locations where the data were collected
Data were collected from participants in mainstream primary and secondary schools in York, Leeds,
Sheffield and surrounding areas in the north of England. Data acquired from CYP and their parent/
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guardian were collected either in their home or at the child or young person’s school, depending on

the family’s preference. Data from associated teachers/TAs and facilitator teachers/TAs were collected
in school, via post or through a secure link sent via e-mail. Follow-up data were collected from CYP,
parents/guardians and teachers through face-to-face visits at home (families only) or school, via post or
through a secure link sent via e-mail.

Intervention

LEGO® based therapy

LEGO® based therapy is a social skills intervention designed to support CYP with social communication
difficulties such as ASD by offering scaffolded, playful opportunities to practise social skills and develop
social competence. It was first developed by Daniel LeGoff, a paediatric neuropsychologist who
observed that autistic CYP may be particularly drawn to LEGO bricks, perhaps because of their interests
and strengths in systemising.3”2?4° LEGO® based therapy is a group-based intervention in which

CYP build LEGO models together under the guidance and facilitation of a trained adult. By building

with others, CYP can practise social skills that may enable them to develop more successful social
interactions and gain a sense of connection and group belonging.

Collaborative building
Key to the intervention is building LEGO sets co-operatively rather than individually.

When building a set with instructions, each child or young person takes turns to play the role of an
‘engineer’, who communicates the instructions, a ‘supplier’, who locates the appropriate brick and passes
it to the builder, and a ‘builder’, who fits the model together. They follow the instructions together to
finish the model as a team and take turns by CYP agreement to rotate the roles. The CYP then progress
to collaborative ‘freestyle’ building in which they build models of their own design together. Sessions aim
to be CYP led, following their interests as far as possible. The targets of the intervention are multiple and
flexible but include core skills required for successful social interaction and peer relationships, including
social communication, turn-taking, joint attention, problem-solving, emotion regulation and compromise.

Learning through play

The aim of LEGO® based therapy is to provide a setting with playful and fun activities in which CYP can
learn through play that promotes skills development. Learning through play happens when activities
are experienced as joyful, actively engaging, meaningful, iterative (i.e. involving experimentation and
testing out ideas) and socially interactive.*’ In LEGO® based therapy, CYP develop skills in a naturalistic
play setting, meaning that they are learning how to collaborate with others through doing rather than
by learning in the abstract. As their social learning is connected to a here-and-now activity, with the
meaningful goal of getting a LEGO model finished, the skills they are practising have immediate impact
and relevance in other, everyday, contexts.

Adult facilitation

Playful learning is most effective when play is guided by an adult in a CYP-led, exploratory style rather
than being directed and prescriptive.®® Adult facilitation in LEGO® based therapy aims to guide CYP
rather than directing them explicitly, in terms of both the LEGO building and the social interactions
and challenges that arise from working together. Adults are encouraged whenever possible to follow
the CYP’s lead and to allow CYP to solve their own challenges, stepping in to prompt through open
questions only when needed (as outlined in the training and in the manual). When challenges arise,
adults may work their way towards direct instructions if CYP are unable to solve issues themselves or
through guidance and prompting. CYP are encouraged to practise and role-play new social strategies
that they have discovered in the sessions. The adult’s role is also to praise and highlight the positive
things happening in a session, socially and otherwise, using rewards as motivation.
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Group rules and rewards

In LEGO® based therapy the CYP, supported by adult facilitation, develop their own group rules for
the behaviour expected during the sessions. CYP can earn points for prosocial behaviour, skill in LEGO
building and attempting to overcome challenges. They can also receive certificates to acknowledge
progression of skills. The overarching aim is to motivate CYP to participate, collaborate and practise
social interaction skills.

Fostering connection and social identity

Autistic CYP can find it hard to make friends and may feel lonely or socially isolated. LEGO® based
therapy provides CYP with an opportunity to interact with peers through collaborative play that

has clear social expectations to promote positive interaction experiences and develop a sense of

social identity. By offering CYP the opportunity to be with others in a way that feels safe, secure and
enjoyable, LEGO® based therapy provides an opportunity for CYP to experience social success. autistic
CYP often have limited play experiences with others, leading to a vicious cycle of social isolation and
peer rejection.’® Therefore, LEGO® based therapy may play a preventative role, offering CYP the chance
to be with others and have fun. Because LEGO is a popular toy, participating in LEGO® based therapy
may open up new opportunities to interact with peers, who might show a natural interest in what

the autistic CYP have been doing in their LEGO sessions. By showing others what they have made,
autistic CYP can develop confidence, have the chance to talk to others and have further positive social
interactions outside the LEGO® based therapy sessions, thus providing opportunities for the use of
social skills in other settings.

Engagement and motivation

Many CYP find LEGO engaging,? thus allowing an initial level of engagement with the materials

that might not necessarily be experienced in other types of social skills interventions. Autistic CYP
might typically be reluctant to participate in group activities or may struggle to initiate and maintain
interactions with peers. With LEGO as the focus of the intervention, motivation to participate in the
groups might be increased. LEGO is also familiar to most CYP, meaning that they may have a better
understanding of what to expect in sessions and, therefore, potentially feel less anxious about attending.

Materials and procedures

LEGO® based therapy is a relatively new social skills intervention in the UK. School staff who had

not previously attended a training course were therefore expected to have limited knowledge of this
intervention. A LEGO® based therapy intervention manual and treatment protocol were designed by

the study team, based on the work of Daniel LeGoff and co-applicant Gina Gomez de la Cuesta. Training
sessions in LEGO® based therapy were conducted by Gina Gomez de la Cuesta and expert colleagues
for local authority members with expertise in education settings and ASD in each recruiting area and for
study team members. These sessions provided training in both LEGO® based therapy principles and how
to train other professionals in its implementation. Local authority members and study team members
were then able to run training sessions for school staff members put forward as facilitator teachers/TAs
to run the intervention sessions in schools randomly allocated to the intervention arm.

Training materials used for these training sessions included:

e a LEGO® based therapy manual developed by the study team, based on work by LeGoff et al.®>
and co-authored by Gomez de la Cuesta, a co-applicant on the study (see Report Supplementary
Material 1)

e a training PowerPoint® (Microsoft Corporation, Redmont, WA, USA) presentation created by
co-applicant Gina Gomez de la Cuesta for use in training sessions for professionals who would go on
to train school staff members

e a training PowerPoint presentation created by co-applicant Gina Gomez de la Cuesta for use in
training sessions with school staff members who would run the intervention sessions.
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Each school staff member who had been put forward to run the intervention attended one training
session that lasted for approximately 3 hours. Between 1 and 15 staff members attended each session,
depending on how many schools had been randomised to the intervention arm in time to attend a
particular training date. Facilitator teachers/TAs were also trained in how to complete the two forms to
be completed after delivery of each intervention session: (1) a bespoke session attendance and resource
use form, used to capture resource implications of the intervention and details of any adverse events
(AEs) that occurred, and (2) a fidelity checklist, used to monitor the fidelity of intervention delivery to the
intended delivery method.

Each LEGO® based therapy group was run in a participating school randomised to the intervention arm
of the trial, with three CYP and one adult facilitator in each group. Schools were given all the materials
needed to run their sessions, including LEGO sets with instructions and freestyle bricks. The CYP took
turns playing one of the three roles. Groups were given LEGO sets containing picture-based instructions
to build collaboratively, along with a tray on which to sort the LEGO bricks, and some free-play LEGO
bricks. Facilitators were also given ‘brick club’ materials, including an example of some potential

group rules, role cards (i.e. for the supplier, builder and engineer), free-play building ideas and a points
system chart, all of which they were encouraged to use in the group. These materials were provided to
facilitators in the abridged LEGO® based therapy manual (see Report Supplementary Material 1).

Schools with fewer than three CYP who were eligible for the study were asked to invite ‘additional
CYP’ who may benefit from the groups. Informed assent/consent was gained from these CYP and their
parents/guardians but there were no inclusion/exclusion criteria in place. Groups were able to go ahead
with fewer than three CYP if any were absent owing to illness or other circumstances, though most
groups included three CYP at all times.

Intervention provider

The facilitators delivering the LEGO® based therapy groups were school staff members, typically
teachers or TAs, but sometimes the school’s special educational needs co-ordinator (SENCO), a learning
mentor (LM) or another education professional. Each facilitator was required to have some prior
knowledge of ASD.

Facilitators were trained by members of the study team in how to deliver the LEGO® based therapy
intervention. Each training session lasted a total of 3 hours, during which facilitators would learn the
theory of LEGO® based therapy and how to run the groups. They were given both a paper and an
electronic copy of the LEGO® based therapy manual.

Mode and locations of delivery
All sessions of LEGO® based therapy were delivered face to face in school with the participating CYP
and the group’s facilitator.

All sessions of LEGO® based therapy were delivered in schools randomised to the intervention arm

of the trial. A permanent room in school was recommended to maintain consistency for the CYP and
for ease of storage; however, materials could be moved between rooms if necessary. A minimum
requirement was that the LEGO® based therapy took place in a quiet room with few to no interruptions
and with enough table or carpet space to build LEGO sets.

Frequency

Schools were asked to run 12 sessions of LEGO® based therapy over a period of 12 weeks. It was
recommended that sessions were run for 1 hour once per week for the 12-week period. However,
multiple sessions in 1 week owing to illness and time constraints were acceptable. Sessions shorter
than 1 hour in duration were also acceptable, but facilitators were encouraged to run groups for at least
45 minutes.
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Tailoring and modifications

During the training of the LEGO® based therapy facilitators, the trainers emphasised that, although

the LEGO® based therapy intervention could not be modified during the course of the study, some
features of the delivery of the intervention could be adapted to meet the needs of each group of

CYP. These features included, for example, decisions about the choice of rules and reward systems,
acknowledging that not all CYP will need the same rules or be motivated by the same things. Each group
was encouraged to agree their own group rules based on what they thought was important for them,

for example ‘be kind and polite’ or ‘remember to share’. Schools were encouraged to use existing reward
systems if present. Some alternative reward systems were also suggested, such as the use of stickers,
LEGO brick collection pots or LEGO figures.

It was also acknowledged that the amount of time during each session spent building the sets
collaboratively was likely to change over the 12-week period depending on the group’s ability to use
skills learned in the collaborative build activities and then move towards freestyle building.

Fidelity

Intervention fidelity was assessed via two methods: (1) completion of the fidelity checklist after each
session of LEGO® based therapy by all facilitators and (2) video-recording of a subset of sessions
carried out. The self-report fidelity checklist is a 17-item questionnaire based on the main principles

of LEGO® based therapy, which is designed to assess how closely the facilitator felt the session had
followed the intended delivery method. These were completed after every session and were posted to
the study team. Video-recordings were completed in schools where all participating CYP, their parents/
guardians and the facilitator had consented to the recording. Recordings were then viewed by members
of the study team and assessed for fidelity to the intended intervention delivery method and to the
corresponding facilitator-completed fidelity checklist for each session.

Control arm: usual support

In addition to LEGO® based therapy, CYP in the intervention arm also received ‘usual support’, defined
as the usual support they would receive from school, ASD specialist teachers, their general practitioners
(GPs) and any other professionals. These data were collected using case report forms (CRFs) filled in
independently by associated teachers and parents/guardians in both trial arms. Participating CYP in the
control arm received usual support only.

Outcome measures
A range of outcome measures was used during the trial to assess the primary and secondary objectives.

Outcome measures were selected on the basis of (1) relevance for the study parameters and participant
abilities, (2) brevity to reduce participant burden, (3) appropriate informant versions for those completing
the measures and (4) acceptability to patient and public involvement (PPI) groups. The primary outcome
measure, the SSIS, is a behaviour rating scale that can be completed by parents, teaching staff and
appropriate students. It is widely used in national portfolio studies and has been shown to be sensitive
to change resulting from interventions in autistic children. It has good levels of reliability and validity and
is validated for use by teachers.

Measures were completed by CYP, parents/guardians, associated teachers/TAs who knew the CYP
well and the facilitator teachers/TAs who delivered the intervention (if the child or young person’s
school was allocated to the intervention arm). Data were collected face to face in family homes or at
school, by post or online via a secure link sent via e-mail. All measures were completed by participants
in both trial arms at baseline, 20 weeks after randomisation and 52 weeks after randomisation unless
otherwise stated.
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Associated teacher/teaching assistant questionnaires
e The SSIS®® - three subscales:

O Social skills subscale (primary outcome measure) - 46 items; higher scores indicate greater social
competence. This measures social skills such as social communication, co-operation, social
engagement, empathy, assertion, responsibility and self-control.

O Problem behaviours subscale - 30 items; higher scores indicate fewer problem behaviours.

O Academic competence subscale - seven items; higher scores indicate higher
academic competence.

e The SDQ>* - 25 items; higher scores indicate a higher chance of developing a mental health disorder.

e Bespoke resource use questionnaires - used to capture the resource implications of usual support
received by the CYP in both trial arms. Specific questions were included in the resource use form at
20 weeks to assess any AEs (at 20 weeks only).

Facilitator teacher/teaching assistant (intervention arm only)

¢ A bespoke demographic information form collecting demographic information and information
relating to training and experience of the facilitator teacher/TA (at baseline only).

e A bespoke resource use questionnaire to capture the resource implications of running the LEGO®
based therapy sessions at school (after each session):

O Specific questions were included in the session resource use questionnaire to assess any AEs that
might be attributable to the intervention (after each session).

e A fidelity checklist based on the existing treatment manual®® (after each session) - 17 items; higher
scores indicate higher treatment fidelity.

e A bespoke questionnaire to assess acceptability of the intervention structured around the theoretical
framework of acceptability (TFA)>> - 11 items; higher scores indicate greater acceptability (at
20 weeks only).

Children and young people questionnaires

e The Multidimensional Scale of Perceived Social Support (MSPSS)*¢ - 12 items; higher scores indicate
a higher degree of perceived social support.

e The Asher Loneliness Scale (ALS)>” - 24 items; higher scores indicate lower levels of loneliness and
social dissatisfaction.

e Child Health Utility-9 Dimensions (CHU-9D)%® - nine items; higher scores indicate higher
health utility.

Parent/guardian questionnaires (one parent/guardian only)

e The SCQ* - 40 items; higher scores indicate more social communication difficulties (at baseline only).
e The SSIS®® - two subscales:

O The social skills subscale (primary outcome measure) - 46 items; higher scores indicate greater
social competence. This measures social skills such as social communication, co-operation, social
engagement, empathy, assertion, responsibility and self-control.

O The problem behaviours subscale - 33 items; higher scores indicate fewer problem behaviours.

e The SDQ>* - 25 items; higher scores indicate a higher chance of developing a mental health disorder.

e The EuroQol-5 Dimensions-Youth (EQ-5D-Y) [based on the EuroQol-5 Dimensions, three-level
version (EQ-5D-3L), proxy version]® - five items; higher scores indicate higher health utility.
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e Bespoke resource use questionnaires to capture the health care and non-health resource implications
attributable to the CYP’s ASD:

O Specific questions were included in resource use form at 20 weeks to assess any AEs (at
20 weeks only).

e Bespoke questionnaire to assess acceptability of the intervention structured around the TFA>® - 11
items; higher scores indicate greater acceptability (intervention arm only at 20 weeks only).

e A bespoke demographic information form collecting demographic information pertaining to the CYP
and the parent/guardian (at baseline only).

Adverse events and serious adverse events

Adverse events were reported at the 20-week follow-up point by parents/guardians and associated
teachers in their CRFs and by facilitators in their session attendance and resource use form completed
after each session of LEGO® based therapy. Reported AEs were assessed for seriousness and this
information was reported to the trial manager, principal investigator and DMEC. An AE was classified as
a serious adverse event (SAE) if it met the following criteria:

results in death

life-threatening

requires hospitalisation or prolongation of existing inpatient hospitalisation
results in persistent or significant disability or incapacity.

Three SAEs were reported during the trial: one in the intervention arm and two in the control arm. All
were unrelated to the trial (see Table 21).

Changes to trial outcomes after the trial commenced (with reasons)

As discussed in Important changes to the methods after trial commencement, the study’s first follow-up
time point was changed in March 2018 from 16 weeks post randomisation to 20 weeks post
randomisation. This was implemented because of concerns in the study team that the 12 sessions

of LEGO® based therapy would not have been completed by all schools when approached for their
16-week follow-up and that resulting data would not be balanced, with schools at different stages of the
intervention. This change was approved and implemented following discussions with the trial DMEC and
TSC. The primary outcome measure to be used in ITT analysis was clarified in September 2018 as the
social skills subscale of the SSIS (as opposed to the entirety of the SSIS).

The fidelity checklist outcome measure completed by the facilitator teacher/TA after every session of
LEGO® based therapy was altered in September 2018 after discussions around the ease of completion
for participants. Question 14 originally included one question followed by a separate, second question.
This was followed by an ‘or’ option leading to question 15. For clarity and ease of use by facilitators and
study team members, the second question in question 14 was changed to become question 15a and
qguestion 15 became 15b.

During our study the country faced the consequences of the COVID-19 pandemic. UK schools closed
multiple times over the course of the year (2020-1). However, for this study the impact was limited
to the first ‘lockdown’ and school closures in March 2020. This coincided with the final months of
data collection, meaning that for a small number of our 52-week follow-ups some CYP responses, for
example in relation to levels of anxiety, may have been affected by the pandemic.

There was no impact on intervention delivery or the primary outcome measure because these had been
completed by the summer of 2019.
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Some additional analyses were conducted to assess the potential impact of the pandemic on the trial;
these are discussed in Chapter 3, Recruitment and participant flow, Dates defining the periods of recruitment
and follow-up.

Sample size calculations

The sample size used for the study was calculated based on a Cochrane review of five studies

assessing the effects of social skills groups on the social competence of participants.? Four of the
studies?’-%? reported were RCTs that used standardised tools to measure social competence and could
be synthesised via meta-analysis. When comparing group intervention receipt and usual support, the
weighted mean standardised difference in social competence was found to be 0.47 [95% confidence
interval (Cl) 0.16 to 0.78] and the review stated that this represented a clinically significant change in
social competence. When using this standardised effect size to calculate sample size to give 90% power
and at the 5% two-sided significance, a total of 194 participants would be needed (i.e. 97 per trial arm).
This number was increased to 232 participants (i.e. 116 per trial arm) to allow for an attrition rate of
16%, the highest of the reported rates in the Cochrane review of social skills interventions.? The sample
size was further inflated to 240 participants to allow for trainer/school effects, assuming equal clusters
of size four (i.e. two LEGO® based therapy intervention groups per school and two CYP participants with
a diagnosis of ASD per LEGO® based therapy group). The intraclass correlation (ICC) was assumed to

be 0.01 based on findings from the ASSSIST (Autism Spectrum Social Stories In Schools Trial) feasibility
study.®> This gave a total recruitment target of 240 participants (i.e. 120 participants per trial arm) or 12
participants per month over all recruiting areas.

Explanation of any interim analyses and stopping guidelines

The study included a 10-month internal pilot to assess the feasibility of conducting the trial. The
expected recruitment target was 120 participants, based on a recruitment rate of 12 participants per
month, one-third (n =40) of whom were expected to have reached the primary end point of 20 weeks
post randomisation. Stop/go criteria were used to assess whether or not the study should continue.
This was based on 75% of expected recruitment at 10 months (n=90) and 70% of the primary outcome
target (n=28). In reality we had only 8 months for recruitment because of school holidays and delays
with study approvals leading to recruitment start delays, meaning that the recruitment rate target
became 15 participants per month.

Method used to generate the random allocation sequence

The unit of randomisation was school, each of which was randomised using stratified randomisation
lists based on two strata: stage of education (i.e. primary or secondary) and number of eligible and
participating CYP (i.e. <6 or > 6 CYP). All consented CYP were included in the intervention clusters. A
blinded statistician from the Clinical Trials Research Unit (CTRU) at the School of Health and Related
Research (SCHARR), University of Sheffield (Sheffield, UK), generated four randomisation lists (i.e.
one for each combination of the two strata) using random blocks in the statistical package R (The R
Foundation for Statistical Computing, Vienna, Austria). Allocation to arms was undertaken remotely.
The co-ordinating researcher telephoned the CTRU for the next entry on the appropriate list after
establishing eligibility, obtaining consent and collecting baseline measures.

Type of randomisation and details of any restriction (such as blocking and block size)

Cluster randomisation was used at school level to avoid CYP in the same school receiving different
interventions, thus limiting contamination. The allocation list was generated prior to recruitment using
block randomisation, with each group of two or four recruited schools having a 1:1 balance between
arms. Group membership was determined chronologically (by date of recruitment) in the four strata and
the size of each subsequent group was selected at random.

Sequence generation, enrolment and assignation

Following random allocation, schools were informed of their allocation by the trial manager by post and
by telephone or e-mail, and families were informed by post. Once schools allocated to the intervention
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had been informed of this, they were asked to select a member of staff to attend training in LEGO®
based therapy and to run 12 sessions of the intervention before their 20-week follow-up. This method
of enrolment was used successfully in a previous study of autistic CYP.6!

Blinding

All RAs in the study team were blind to treatment allocation to limit any potential bias at the two
follow-up points (i.e. 20 and 52 weeks post randomisation). All forms were completed by participants
themselves, and RAs had very little input, but, when instances of unblinding were reported, subsequent
follow-ups were carried out by another blinded study team member, and these were recorded.

Trial statisticians were also blind to treatment allocation throughout the trial. The DMEC had access to
unblinded data on request to enable it to investigate SAEs associated with the intervention.

Statistical methods

Intention-to-treat analysis was used to assess whether or not LEGO® based therapy had any effect

on the social competence and perceived isolation of autistic CYP. This approach is appropriate for a
pragmatic trial because of its focus on external validity despite dilution bias dangers when the regression
slope may be biased towards zero.¢? Per-protocol analysis was also used based on a per-protocol
definition of receiving six or more sessions of the LEGO® based therapy intervention. Comparability
between baseline demographic and outcome measures was analysed and all data produced were
assessed and reported based on RCT CONSORT guidelines* and cluster RCT CONSORT guidelines.*

The primary outcome measure was the social skills subscale of the SSIS completed by the associated
teacher at 20 weeks post randomisation. This scale gives a summated score, treated as a continuous
variable, with the significance level set at 5%.

As pre-specified in SAP version 2.0, the primary analysis of the primary outcome was performed using

a multilevel mixed-effects model, with robust standard errors accounting for clustering within school.
Covariates in the analysis were age, gender, baseline score on the social skills subscale of the SSIS,
school (random effect), number of eligible and participating CYP (stratified by <6 or > 6 CYP), and school
level (stratified by primary or secondary). The standardised mean difference, a two-sided 95% Cl and
p-values were presented. The primary analysis was performed on the ITT population.

Differences between arms were also summarised using unadjusted estimates with 95% Cls.

Secondary outcome variables were analysed using the same framework as the primary outcome. The
sustainability analysis compared 20-week and 52-week estimates of differences between arms on the
social skills subscale of the SSIS reported by the associated teacher.

Subgroup analysis of three levels of baseline symptom severity measured using the SCQ was undertaken
in two ways. First, the interaction between subgroup and trial arm was added to the primary analysis
model. Second, separate models were fitted for each of the three subgroups.

When data were missing from outcome measures because of withdrawals or attrition at follow-up
points, multiple imputation (MI) methods were used in sensitivity analyses to reduce potential bias in the
analyses resulting from the missing data.

All standardised effect sizes were calculated by rescaling the model estimated mean difference by the
pooled standard deviation (SD) of the outcome at baseline, then multiplying by -1 for those outcomes in
which a decrease in the score needs to be observed to find evidence in favour of the intervention arm.
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Analysis populations
The following pre-planned analysis populations were studied for the primary outcome (analysis of
secondary outcomes used the ITT population only):

e |TT - those with data available for 242 of the 46 items in the primary outcome measure (social skills
subscale at 20 weeks reported by associated teacher) and with recorded consent information

e per protocol - the subset of the ITT population who received six or more of the 12 planned
intervention sessions

e complier average causal effect (CACE) - ITT analysis accounting for compliance (i.e. six or more
sessions received)

e Ml population - imputation of missing social skills subscale scores using chained equations.

Additional analyses

Planned sensitivity analysis on the primary outcome
Sensitivity analyses were conducted for the primary outcome using the per-protocol, CACE and Ml
methods, and results were presented in a forest plot.

Additional sensitivity analyses accounted for the timeliness of follow-up data collection, associated
teacher responses at the 20-week follow-up time point and the impact of UK lockdown measures
resulting from the COVID-19 pandemic. The timelines analysis removed all responses submitted more
than 26 weeks after randomisation (for the 20-week follow-up) and 60 weeks after randomisation (for
the 52-week follow-up). The teacher analysis excluded all responses for which baseline and 20-week
data had been provided by different teachers. The COVID-19 analysis removed all responses completed
after 23 March 2020.

Unplanned sensitivity analysis on the primary outcome
Three unplanned analyses were undertaken to explore the potential for observational analysis of the
trial data in a subsequent substudy.

First, two additional analysis populations were studied:

1. per protocol 2 - the subset of the ITT population for whom there was an average of two or more
autistic CYP in therapy sessions

2. CACE 2 - ITT analysis accounting for compliance (i.e. CYP for whom there was an average of two or
more autistic CYP in therapy sessions).

Second, subgroup analyses of the stratification variables used in the randomisation were undertaken
using the same approach as the planned subgroup analysis.

Third, the three subgroup analyses undertaken for the primary outcome were repeated for six of the
secondary outcomes: scores for the SDQ>* subscales peer problems and prosocial, ALS score,”” the
MSPSS score and the parent-reported social score (all at 20 weeks) and the teacher-reported social
score at 52 weeks. These were selected by clinical members of the team before they had knowledge of
the results of the secondary outcome analysis.

Study oversight and management

The study was managed throughout by two trial managers, one at the SCHARR CTRU and one in the
Leeds and York Partnership NHS Foundation Trust (LYPFT), with support from the Chief Investigator
and CTRU Director. Oversight took the form of four groups: the TMG, the Operations Group, the TSC
and the DMEC. TMG meetings, involving study team members and co-applicants, were held monthly
for the majority of the study period until January 2019, when their frequency was changed to quarterly,
with Operations Group meetings (involving core study team members) occurring monthly in their
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place. TSC and DMEC meetings occurred every 6 months for the duration of the study period and
involved independent members and stakeholders with relevant expertise. In addition, a 6-monthly study
report was submitted to the funder, the National Institute for Health and Care Research (NIHR) Public
Health Research (PHR) programme, and regular communication occurred between all members of the
study team.

Internal monitoring of the study was carried out in October 2018. At this time, each of the two sites
[the Child Oriented Mental Health Intervention Centre (COMIC), University of York (York, UK), and

the University of Sheffield CTRU] visited the other to check the study site files for completeness and
accuracy. Findings were logged and any errors amended by the study team. In addition, in January
2019, the trial master file kept at the Sheffield CTRU was checked along with a randomly selected 10%
sample of the completed CRFs at each site (COMIC, n=9; Sheffield CRTU, n= 10). These were checked
for accuracy of entry onto the bespoke clinical data management system. Data entry accuracy was
relatively high.

External monitoring was then conducted at the COMIC research site in June 2019 by a member of the
Harrogate and District NHS Foundation Trust’s research and development team. This included checking
the site file for completeness and accuracy, assessing the trial’s Good Clinical Practice compliance, and
source data verification (SDV) checking 10% of the completed CRFs at the site (n=14). All errors noted
in the monitoring report were amended by August 2019. This monitoring session confirmed the findings
of the initial site monitoring in that there was a very small number of data entry errors. Therefore, the
study team decided to carry out full SDV checks of all critical data (see Appendix 1, Table 29). Overall
SDV error percentages were very low, with a total of eight forms out of 48 exceeding the 1% error rate.
All identified errors were corrected on discovery.

Ethics arrangements and regulatory approvals

Positive ethics opinions for the study were obtained from the Health Research Authority (HRA) (18/
HRA/0101) and from the University of York’s REC. Approvals for any changes to study documents or
other required approvals were sought prior to implementation from the REC, the NIHR PHR programme,
the sponsor and the HRA when necessary. The trial was not conducted in, and did not recruit from, the
NHS, nor did it involve or identify participants based on their use of the NHS; thus, NHS ethics approval
was not required. In addition, clinical trials authorisation was not required, as no medical devices or
pharmaceutical elements were used.

Patient and public involvement

Study design

The study team worked closely with PPl members from different groups representing the target
population to develop the original research proposal and in the early stages of study set-up. The PPI
representatives included a parent/guardian of a child or young person with ASD and individuals from
the Young Dynamos research advisory group (Bradford District Care NHS Foundation Trust, Shipley,
UK) and the National Autistic Society (NAS) (London, UK). The Young Dynamos, a research advisory
group from the Bradford District Care NHS Foundation Trust, is made up of young people of varying
ages. The project was presented to the group, which comprised around 10 young people (the number
differed at each meeting) and the two adult group leaders, at multiple time points throughout the study.
Two members of the NAS gave valuable feedback regarding initial study design early in the project. A
parent of a child with ASD helpfully agreed to be a member of our TSC and was able to provide input on
discussion points throughout the study. We also gained input from a specialist teacher for autism from
the York local authority (York, UK) during the study, which aided discussions. The recommendations
provided by PPI representatives were implemented and contributed towards the smooth running and
high recruitment rates of the trial.
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Study oversight

The TSC included a parent/guardian of an autistic child. This representative was present at TSC
meetings, which meant that the parent/guardian’s perspective was present when discussing the general
running of the trial and any current problems faced by the study team. This type of PPI aided decision-
making, and valuable insights were gained over the course of the trial. Ideally, a child or young person
and a teacher would also have been involved, but this was not possible because TSC meetings often
took place during school time.

The PPI representatives also provided helpful input for the plain English summary used in this report. In
addition, a discussion was set up with PPI group members, clinicians and the TSC around the language
to be used in this report to refer to the CYP participants with a diagnosis of ASD. It was noted that
there are many terms that are used to refer to ASD, and some people with this diagnosis have a specific
preference. The group concluded that it would be best to use the clinical terminology of ASD but to
include an explanation of this along with acknowledgement of the many other terms preferred by

this population.

The trial was presented in January 2020 at the NIHR Clinical Research Network Yorkshire and Humber’s
Vision 2021: PPIE - Working Together in Research conference (York, UK, 28 January 2020) by the York
trial co-ordinator and a young person from the Young Dynamos PPI group. The group’s involvement

in the trial was described by the young person, and the involvement of other PPl members was

also presented.

Health economic methods

Background

The trial design was a cluster RCT to investigate the clinical effectiveness and cost-effectiveness of
the LEGO® based therapy intervention on the social and emotional skills of autistic CYP compared
with usual support only. In this design, the health economics component was a cost-utility analysis,
measuring the incremental cost-effectiveness ratio of the LEGO® based therapy intervention over the
control arm.

Effectiveness
Effectiveness for the health economics analysis was measured using the EQ-5D-Y and the CHU-9D.

EuroQol-5 Dimensions-Youth

The EQ-5D-Y% is a five-item, generic, preference-based measure of health-related quality of life
(HRQol) that can be completed by proxy person (i.e. parent/guardian) on behalf of the participant. The
EQ-5D-Y comprises five dimensions: mobility, looking after oneself, doing usual activities, having any
pain or discomfort and feeling worried. Each dimension presents three levels of problems: ‘no problems’
(level 1), ‘some problems’ (level 2) and ‘a lot of problems’ (level 3). There is also a visual scale of the child
or young person's overall health status from O (worst health imaginable) to 100 (best health imaginable).
All questions refer to the child or young person’s health state ‘today’. The EQ-5D-Y has been shown

to be a reliable and valid HRQoL instrument for use in CYP and adolescents,®® and it can be used for a
cost-utility analysis.

Child Health Utility-9 Dimensions

The CHU-9D>8 is a CYP-completed nine-item questionnaire that measures HRQoL. CYP are required to
select one of five sentences for each question that describes how they feel in relation to the construct
listed in that question. The constructs are ‘worried’, ‘sad’, ‘pain’, ‘tired’, ‘annoyed’, ‘schoolwork/homework,
‘sleep’, ‘daily routine’ and ‘able to join in activities. The CHU-9D also provides utility values, allowing the
calculation of quality-adjusted life years (QALYs) for use in a cost-utility analysis.
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Cost

Cost of the intervention

The cost of the intervention included the cost of training and the cost of delivering LEGO® based
therapy. Training costs were calculated using the time spent by the trainer and included travel costs

and the costs of materials and consumables (e.g. pens, paper, file folders, sticky notes, manuals used to
deliver the intervention) used in the training. Costs associated with delivering the LEGO® based therapy
intervention were calculated using the time spent by facilitator teachers/TAs in planning and conducting
sessions and undertaking any additional work. A bespoke questionnaire developed by the research team
was used for collecting data on the costs of training and delivering LEGO® based therapy.

Cost of the service use
Service use data were collected using bespoke questionnaires (completed by the parent/guardian and
associated teacher of each CYP in the study) on the use of the following services:

e community-based health services, including appointments with GPs, nurses, walk-in centre staff,
social workers, family support workers, educational psychologists, educational welfare officers, and
school and college nurses

e mental-health-related services, including appointments with psychiatrists, psychotherapists,
psychologists, Child and Adolescent Mental Health Services (CAMHS) therapists, mental health
nurses, family therapists, GPs, school counsellors and privately paid mental health service staff

e hospital-based services, including outpatient visits, inpatient admissions, accident and emergency
department visits, and urgent care centre visits

e school-based interventions/support provided by teachers

e other services, including medication, privately paid services and productivity costs.

Parent-/guardian-completed resource use questionnaires informed individual-level use of the above-
listed services, specifically primary and secondary healthcare and social care services. The tailored
questionnaire was based on a previous questionnaire by Barrett et al.,** which has since been adapted
for use in school-based trials.®>¢¢ Teacher-completed questionnaires captured any school-based
interventions/support and the implications of a child or young person’s behaviour on school resources.

Service use was multiplied by unit costs to arrive at total cost in each arm. Unit costs of health and
social service use were obtained from the UK national database of reference costs (2016-17)¢” and the
Personal Social Services Research Unit (PSSRU)’s Unit Costs of Health and Social Care 2015.9 Medication
costs were based on Prescription Cost Analysis, England 2017.¢° Data reported by the Department for
Education’® were used to estimate the cost of teacher time, with any privately paid services being
separately estimated using market prices. In cases in which funding sources for a member of staff

were unclear, assumptions were made based on service location and published guidelines (such as
PSSRU guidelines).®?

Economic analysis

The health economics analysis was conducted from a UK NHS and PSS perspective. This took the
form of a within-trial cost-utility analysis to compare the LEGO® based therapy intervention with

usual support for autistic CYP. Costs were measured using tailored service use questionnaires. Health
outcomes were measured using QALYs based on the parent-/guardian-completed EQ-5D-Y as a health
descriptor measure. QALYs were estimated using the area-under-the-curve approach between baseline
and each follow-up.

Combining costs and QALYs, an ICER of cost per QALY gained was calculated and then compared with
the national WTP threshold of £20,000-30,000 per QALY gained’* to assess the cost-effectiveness of
the intervention.
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Descriptive analysis
Total costs, including intervention and service utilisation costs and QALYs, were compared between
intervention and control arms using appropriate descriptive analyses.

Handling missing data

Missing data existed in both service use and health outcome data. For service use, data were deemed
missing when all questions under a particular section were left blank. If one of these questions was
answered, the other answers were assumed to be 0. For the EQ-5D-Y, a section was considered
missing if any of its five questions was not answered. Missing data were further imputed using Rubin’s
MI method.”?

Regression analysis and bootstrapping

A regression model was used to compare mean costs and QALYs based on an ITT approach. The
regression analyses were controlled for baseline differences in utility,”® costs and other baseline
characteristics of autistic CYP, such as age, gender and SCQ score. The model specification followed

the approach recommended by Glick et al.,”* which considers the distribution of the dependent variable
and any correlation found between cost and QALY outcomes. The ICER was then calculated based

on the regression coefficients on intervention, because they represent the difference in mean cost

and mean QALYs between the two groups. To take uncertainty into consideration, a non-parametric
bootstrap resampling method was used to produce the CI for the ICER. This was carried out because the
distribution of regression residuals was likely to be skewed.””

The bootstrapped results were presented in the conventional form of a cost-effectiveness plane

and a cost-effectiveness acceptability curve (CEAC). The uncertainty based on the outcomes of the
5000 bootstrap iterations was represented graphically on the cost-effectiveness plane, and the CEAC
presented the probability of the intervention being cost-effective over a range of WTP thresholds per
QALY gained.”®

Sensitivity analysis
A set of sensitivity analyses was conducted, as follows:

e To assess the impact of the missing data, a sensitivity analysis using complete cases was conducted.

e To account for the economic impact on the stakeholders, a sensitivity analysis adopting a NHS/PSS
and education perspective was conducted.

e To account for the economic impact outside the NHS/PSS perspective, a sensitivity analysis was
conducted using a societal perspective to cover service costs from healthcare and education sectors,
private expenses and costs of parental productivity loss.

e A sensitivity analysis that used the CHU-9D instead of the EQ-5D-Y to estimate QALYs based on the
UK population tariff>® was also conducted.

Qualitative methods

Qualitative methods

Interviews were conducted following the completion of the intervention with a subsample of facilitator
teachers/TAs across school types (primary or secondary) who provided consent to be invited to
participate in the qualitative substudy. The TFA%> and normalisation process theory’” were used to

guide the design of the interview schedule and help frame the data analysis to aid our understanding of
acceptability and implementation issues related to the intervention. Sekhon et al.>> define acceptability
as ‘a multi-faceted construct that reflects the extent to which people delivering or receiving a healthcare
intervention consider it to be appropriate, based on anticipated or experienced cognitive and emotional
responses to the intervention’. Sekhon et al.>> outline seven component constructs of acceptability.
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Given that we have used the TFA to structure the measurement of intervention acceptability, the
definitions of each construct have been included as a direct quotation for transparency as follows:

o affective attitude - ‘How an individual feels about the intervention’>

e burden - ‘The perceived amount of effort that is required to participate in the intervention’>

e ethicality - ‘The extent to which the intervention has a good fit with an individual’s value system’>>

e intervention coherence - ‘The extent to which the participant understands the intervention and how
it works'>

e opportunity costs - ‘The extent to which benefits, profits or values must be given up to engage in
the intervention’

e perceived effectiveness - ‘The extent to which the intervention is perceived as likely to achieve
its purpose’>®

e self-efficacy - ‘The participant’s confidence that they can perform the behaviour(s) required to
participate in the intervention’>>

Normalisation process theory has been proposed as a way of identifying whether or not an intervention
is likely to become part of routine practice.” It offers an explanatory model for the adoption and
embedding of new practices into pre-existing routines based on the concept that changing such
established routines is a complex process for individuals. The interview schedule was piloted with two
teaching staff with experience of delivering LEGO® based therapy prior to commencing data collection
as part of the trial.

Invitation e-mails were sent to all eligible facilitators who had given prior consent to participate in an
interview, which included a short reminder of the interview purpose, and those who were still interested
and available to participate responded accordingly.

All interviews were conducted by telephone by a member of the research team (AB, a postgraduate non-
clinical RA at the time of study). Facilitators were asked to position themselves in a private location (e.g.
work offices/private rooms on school premises) during the interview. All interviews were recorded and
transcribed verbatim. Interview data were analysed using the framework analysis approach,” supported
by NVivo version 12 (QSR International, Warrington, UK) software.

Interview data were coded by two independently trained researchers in the research team. The coders
met regularly to develop a coding manual and to ensure the grounding in original data of all developed
codes. The framework used was amended to allow for new codes and the deletion of unnecessary
codes, leading to a final framework representative of the whole data set. The final versions of the coding
manuals were presented to the TMG and TSC to confirm validity, coherence and relevance.

Acceptability study

The acceptability of the intervention to CYP was assessed using the number of sessions attended and
data collected from the facilitator and parent/guardian, because we did not want to overburden the CYP
participants at each session. We designed a bespoke questionnaire based around the TFA>® to assess
acceptability of the intervention to parents/guardians and facilitators at the 20-week time point. This
guestionnaire was piloted with two members of teaching staff with experience of delivering LEGO®
based therapy and with the PPl members of the TMG prior to finalising content and design. All data
were summarised descriptively. Results from the survey are presented using descriptive statistics.

Fidelity methods
Intervention fidelity was monitored and assessed using the following mechanisms throughout the study:

e An abridged training manual created by the study team based on the LEGO® based therapy manual.®®
e A training programme developed with the training manual and delivered by co-applicant and
co-author of the LEGO® based therapy manual, Gina Gomez de la Cuesta.
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e Video-recording of a subsample of intervention sessions in schools; full written consent for this
was obtained from the parents/guardians of all group members (and assent from group members
themselves where possible) and the facilitator teacher/TA. Details are as follows:

(0]

(0]

A fidelity checklist developed from work by Gina Gomez de la Cuesta was used to monitor the
content of the intervention sessions. This was also completed by facilitators after each session.
The aim was to record 10% (i.e. 72) of all intervention sessions in the study. These were sampled
at school level (primary or secondary), with the aim of three session recordings per school, ideally
one of the first four sessions, one of the second four sessions and one of the final four sessions.
Videos of the intervention sessions were reviewed by two independent observers to assess
fidelity to the checklist, and inter-rater reliability was analysed.

Established criteria were used to classify the extent of observed fidelity of delivery:® if <50% of
intended content was delivered, this was classified as ‘low’ fidelity; if 51-79% of intended content
was delivered, then this was classified as ‘moderate’ fidelity; and if 80-100% of intended content
was delivered, then this was classified as ‘high’ fidelity. Descriptive statistics were produced on all
completed fidelity checklists.

¢ Global assessment of fidelity across all LEGO® based therapy sessions, including those that were not
video-recorded and included in the observed fidelity assessment. Self-reported fidelity checklists
were also administered to all intervention arm schools for completion by facilitators on a weekly
basis, immediately at the end of each session.

(o]

(o]

The facilitator-completed checklist, which was compared with the recorded sessions

when possible.

The proportion of intended components of LEGO® based therapy rated as delivered or not

by facilitators. The same criteria were used to classify extent of fidelity as in the observed
measurements: if <50% of intended content was delivered, then this was classified as ‘low’
fidelity; if 51-79% of intended content was delivered, then this was classified as ‘moderate’
fidelity; and if 80-100% of intended content was delivered, then this was classified as ‘high’
fidelity. Variations in proportion of fidelity of delivery were examined across session numbers and
intervention groups. Descriptive statistics were produced on all completed fidelity checklists.
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Chapter 3 Trial results

Recruitment and participant flow

A total of 564 schools in Leeds, York and Sheffield and their surrounding areas were contacted by
telephone, e-mail or post to inform them of the I-SOCIALISE trial. Schools were contacted multiple
times throughout the recruitment period, up to eight times in cases where schools did not respond.
Among these schools, 238 confirmed their interest in the research; representatives from 131 schools
met researchers to discuss participation in the trial and eligibility of CYP in their school; and 112
schools passed on study invitation packs to parents/guardians with any potentially eligible CYP, 284
of whom expressed an interest in participating. We did not record how many information packs were
given out to all schools, only those that were given to parents/guardians who then expressed an
interest in participating. From the 284 expressions of interest, 260 CYP participants from 103 schools
provided parental consent/CYP assent to participate in the research; a total of 250 participants from 98
schools were randomised. The randomisation sequence allocated 50 schools (127 participants) to the
intervention arm and 48 schools (123 participants) to the control arm. In total, 202 participants from
96 schools completed the study (Figure 1). Appendix 2, Figure 8 shows the as-treated CONSORT flow
diagram. Related information is also detailed in Appendix 2, Tables 30 and 31.

A school with three CYP participating in the trial was randomly allocated to the control arm but was
informed that the CYP had been randomised to the intervention arm owing to human error. This
constituted a protocol violation and was reported. The ITT analysis kept the misallocated school in the
control arm. Therefore, for the analysis the ‘as-treated’ population included 51 schools (130 CYP) in the
intervention arm and 47 schools (120 CYP) in the control arm. The pre-planned definition of ‘minimum
dose’ for the per-protocol population was six sessions. The per-protocol population also excluded the
three participants assigned to the control arm who received the intervention.

The primary outcome ITT analysis included 217 CYP (86.8%), 116 (91.3%) in the intervention arm and
101 (82.1%) in the control arm.

The protocol was clarified regarding CYP recruited to the study who were found to not have a clinical
diagnosis of ASD and thus were ineligible for the trial. In line with the protocol the TMG decided that
they would be withdrawn from the study and their data not included in the ITT analysis.

In a small number of cases in which RAs had become unblinded to participant treatment allocation, it
was not possible for another RA to conduct the visit. In these cases, the study team made every effort
to minimise the impact of the unblinding, including ensuring that the unblinded RA collected completed
measures and did not provide direct assistance to participants completing self-report questionnaires.
The number of follow-ups carried out by unblinded members of staff was recorded and such follow-ups
were found to constitute only a small percentage of the total (Table 1).

Losses and exclusions after randomisation

A small number of participants (n =48) withdrew from the research following randomisation or were
lost to follow-up and so did not complete the study. No participants were excluded. Table 2 presents
withdrawal specifications. Withdrawal reasons can be found in Appendix 2, Table 32.

Dates defining the periods of recruitment and follow-up

Recruitment to the trial commenced in October 2017 and continued until March 2019. The 20-week
post-randomisation follow-up collection period began in March 2018 and ended in October 2019. The
52-week post-randomisation follow-up collection period began in November 2018 and ended in June
2020. The COVID-19 pandemic had no impact on response rates for the primary end point (20 weeks
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FIGURE 1 The CONSORT flow diagram: ITT. a, Following ITT principles, children (n=3) who were allocated to the control

arm but received intervention are included in the control arm.
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TABLE 1 Percentage of follow-up visits completed by blinded researchers

Follow-up time point Participant type Sheffield

20 weeks Parent 85 77 81 81
Child or young person 92 96 88 92
Teacher 84 82 100 89
52 weeks Parent 84 74 88 82
Child or young person 89 84 88 87
Teacher 89 84 100 91

TABLE 2 Withdrawal specifications

Intervention Control Total

Time point Reason arm (n) arm(n) (n)
Between randomisation  Child or young Parent unhappy with allocation 0 2 2
and 20 weeks person/parent withdrew
Lost to follow-up N/A 7 10 17
Decision taken to Parent reported that child oryoung 0O 1 1
withdraw person was uncomfortable with

sessions and surveys

School no longer wanted to be in 0 1 1
the study
Child or young person no longer 1 0 1

attended the school

School withdrew Not provided 1 1 2
20-52 weeks Child or young person/  Personal/family issues 0 1 1
parent withdrew
Parent unwilling to complete 0 2 2
surveys
Lost to follow-up N/A 6 15 21
Total 15 33 48

N/A, not applicable.

after randomisation) and a small impact on data collection rates at 52 weeks for the second of the two
school years in which we recruited. If the response rate had shown similar patterns in both years, we
would have expected 222 responses at 52 weeks, rather than the 203 we received (Table 3).

The number of weeks between randomisation and outcome data collection is summarised in the left
hand side of Table 4. Expected windows for the 20-week and 52-week follow-ups were 20-26 weeks
and 52-60 weeks, respectively. The ITT analysis included all data irrespective of whether they were
collected within or outside these expected follow-up windows. The impact on the analysis of data being
collected outside these expected follow-up windows was explored by refitting the analysis models

to the subset of data collected within the expected follow-up windows. This analysis is reported in

the right hand side of Table 4. The only response returned after the start of the COVID-19 pandemic
national lockdown was the 52-weeks follow-up booklet for one participant. Therefore, the sensitivity of
the primary outcome to the COVID-19 pandemic lockdown is omitted.
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TABLE 3 Response rates for primary outcome by phase and follow-up time point to explore impact of COVID-19 pan-

demic on data collection

Follow-up Recruitment phase,
time point academic year Participants (n) No response (n) Data provided (n) Provided data (%)
20 weeks 2017/18 102 11 91 89
2018/19 148 15 133 90
52 weeks 2017/18 102 11 91 89
2018/19 148 36 112 76

TABLE 4 Analysis of ideal follow-up windows

Sensitivity analysis
Weeks between

Follow-up randomisation and Returns before Adjusted mean
time point follow-up, n (median) [IQR] Threshold threshold (n) difference (95% Cl)

20 weeks 220(21.00) [19.86-23.14] 26 weeks post 196 2.96(-1.18 to 7.09) 0.16
randomisation

52 weeks 200 (53.93) [52.50-57.00] 60 weeks post 175 1.51(-3.25 to 6.26) 0.53
randomisation

Baseline data

There were no major imbalances observed at baseline (Table 5). Trial participants tended to be male
(78%) and the median age at recruitment was 9 years. Thirty percent of participants were attending
secondary school and 27% of all participants were located in schools where there were at least six CYP
with an ASD diagnosis (Table 6).

TABLE 5 Baseline demographic characteristics of CYP: ITT population

Intervention arm Control arm
Variable (N=127) (N=123) All (N=250)
Categorical
Gender, n (%)
Male 102 (80) 92 (75) 194 (78)
Female 25 (20) 31 (25) 56 (22)
Academic age (years),® n (%)
6 9(7) 6(5) 15 (6)
7 25 (20) 21(17) 46 (18)
8 23(18) 18 (15) 41 (16)
9 18 (14) 24 (20) 42 (17)
10 14 (11) 17 (14) 31(12)
11 18 (14) 12 (10) 30(12)
12 7 (6) 15(12) 22(9)
13 4(3) 5(4) 9(4)
14 9(7) 5 (4) 14 (6)
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TABLE 5 Baseline demographic characteristics of CYP: ITT population (continued)

Intervention arm Control arm
Variable (N=123) All (N=250)
Ethnicity, n (%)
English/Welsh/Scottish/Northern Irish/British 102 (80) 107 (87) 209 (84)
Any other white background 3(2) 1(1) 4(2)
Pakistani 5(4) 3(2) 8(3)
Bangladeshi 2(2) 0 (0) 2(1)
Any other Asian background 2(2) 1(1) 3(1)
White and Black Caribbean 2(2) 1(1) 3(1)
White and Asian 1(1) 4 (3) 5(2)
Any other mixed/multiple ethnic background 1(2) 2(2) 3(1)
African 3(2) 1(1) 4(2)
Caribbean 2(2) 0 (0) 2(1)
Arab 1(1) 1(1) 2(1)
Any other ethnic group 2(2) 0 (0) 2(1)
Prefer not to say 1(1) 2(2) 3(1)
Continuous
Age (years)
n (%) 127 (100) 123 (100) 250 (100)
Mean (SD) 9.6(2.3) 9.7 (2.1) 9.7 (2.2)
Median (IQR) 9(8,11) 9(8,11) 9(8,11)
Minimum, maximum 7,15 7,15 7,15
SCQ score, points
n (%) 127 (100) 123 (100) 250 (100)
Mean (SD) 25.1(5.2) 24.2 (5.2) 24.7 (5.2)
Median (IQR) 25(22,29) 24 (21, 28) 25(21, 29)
Minimum, maximum 15, 37 15, 36 15, 37
SSIS social skills (teacher) score, points
n (%) 126 (99) 120 (98) 246 (98)
Mean (SD) 66.1(19.3) 64.9 (21.4) 65.5(20.4)
Median (IQR) 64 (50, 79) 66 (48,77) 65 (50, 79)
Minimum, maximum 29,117 26,129 26,129

a Academic age is the education system convention used for school year allocation and here is the CYP’s age (years) on
31 August prior to baseline data collection.

TABLE 6 Summary of stratification variables

Variable Intervention arm (N=127), n (%) Control arm (N=123), n (%) All (N=250), n (%)
School level
Primary 89 (70) 86 (70) 175 (70)
Secondary 38 (30) 37 (30) 75 (30)
Number of children in school with ASD diagnosis
<6 91(72) 92 (75) 183 (73)
26 36(28) 31 (25) 67 (27)
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Summary data regarding CYP ASD diagnosis and baseline characteristics by arm are detailed in
Appendix 2, Tables 33, 34 and 35. To explore baseline comorbidities, we conducted post hoc analyses
looking at baseline scores for the five subscales of the SDQ and the five dimensions of the EQ-5D-Y
(Tables 7 and 8, respectively). Using Goodman'’s original descriptors,> the SDQ showed that 74% of
CYP were classed as borderline or abnormal on the prosocial scale, 55% were classed as borderline
or abnormal on both hyperactive and peer problems scale, and 40% were classed as borderline or
abnormal on both emotional and conduct scales (see Table 7). The EQ-5D-Y results showed that few
CYP had issues with mobility or with pain or discomfort, but that problems with anxiety and engaging
with usual activities were quite common (around 50% had some issue and 10% had many issues) and
problems with looking after oneself were slightly more common (around 50% with some issues and
20% with many issues) (see Table 8). Medications used by CYP were captured by the parent/guardian
questionnaires (see Appendix 2, Tables 39 and 40).

Numbers analysed
Among the 250 CYP, scores from the social skills subscale of the SSIS (teacher) were available for 246

CYP at baseline (intervention arm, n=126; control arm, n=120) and 220 CYP at 20 weeks (intervention
arm, n=117; control arm, n=103) (see Figure 1). However, three of those CYP for whom this score was

TABLE 7 Baseline comorbidities measured using the SDQ

Intervention arm Control arm

Scale (N=127), n (%) (N=123), n (%) All (N=250), n (%)

Peer problem

Normal 64 (50) 51(41) 115 (46)

Borderline 15(12) 26 (21) 41 (16)

Abnormal 48 (38) 46 (37) 94 (38)
Prosocial

Normal 33(2¢) 31(25) 64 (26)

Borderline 17 (13) 14 (11) 31(12)

Abnormal 77 (61) 78 (63) 155 (62)
Emotional

Normal 83 (65) 71(58) 154 (62)

Borderline 13 (10) 20 (16) 33(13)

Abnormal 31 (24) 32(2¢) 63 (25)
Conduct

Normal 82 (65) 74 (60) 156 (62)

Borderline 19 (15) 15(12) 34 (14)

Abnormal 26 (20) 34 (28) 60 (24)
Hyperactivity

Normal 54 (43) 57 (46) 111 (44)

Borderline 13 (10) 17 (14) 30(12)

Abnormal 60 (47) 49 (40) 109 (44)
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TABLE 8 Baseline comorbidities measured using the EQ-5D-Y

Intervention arm Control arm All (N=250),

Variable (N=127), n (%) (N=123), n (%) n (%)

Mobility (walking about)

No problems 104 (82) 103 (84) 207 (83)
Some problems 19 (15) 17 (14) 36 (14)
A lot of problems 4 (3) 2(2) 6(2)
Missing data 0 (0) 1(1) 1 (0)

Looking after oneself

No problems 37 (29) 35(28) 72 (29)
Some problems 63 (50) 67 (54) 130 (52)
A lot of problems 27 (21) 20 (16) 47 (19)
Missing data 0(0) 1(1) 1(0)

Doing usual activities (e.g. school, hobbies, things with family or friends)

No problems 51 (40) 48 (39) 99 (40)
Some problems 67 (53) 65 (53) 132 (53)
A lot of problems 9(7) 9(7) 18 (7)
Missing data 0 (0) 1(1) 1(0)

Having pain or discomfort

No problems 100 (79) 87 (71) 187 (75)
Some problems 24 (19) 33(27) 57 (23)
A lot of problems 2(2) 2(2) 4(2)
Missing data 1(1) 1(1) 2(1)

Feeling worried, sad or unhappy

No problems 57 (45) 30 (24) 87 (35)
Some problems 56 (44) 74 (60) 130(52)
A lot of problems 14 (11) 18 (15) 32 (13)
Missing data 0(0) 1(1) 1(0)

available at 20 weeks did not have corresponding baseline data. Other baseline covariates (e.g. age,
gender and school-level stratification variables) were available for all participants. Therefore, the ITT
analysis population was 217 (intervention arm, n=116; control arm, n=101). This reflects the attrition
rate of 12% for the primary outcome at 20 weeks. Social skills scores were missing because of loss to
follow-up or item non-response, with four or more of the 46 items missing or invalid (see Figure 1).

Outcomes and estimation

Outcomes

The primary outcome was the social and emotional competence of the child or young person with an
ASD diagnosis in a mainstream school setting measured 20 weeks post randomisation using the teacher-
completed social skills subscale of the SSIS. The SSIS (teacher) completed at 52 weeks was a secondary
outcome. Further secondary outcomes and measures are summarised in Table 9.
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TABLE 9 Secondary outcome measures: teachers, parents/guardians and CYP

Completed by Follow-up time point
Child or
Outcome Measure Teacher Parent youngperson 20 weeks 52 weeks
1. Social and emotional SSIS social skills subscale v v v
competence
2. Social isolation and ALS v v
loneliness
MSPSS v v
3. Emotional and SDQ v v
behavioural symptoms
SSIS problem behaviours v v v

subscale

4., Academic competence  SSIS academic compe- v v v
tence subscale

5. SSIS dimensions Assertion subscale v v v v/
Self-control subscale v v v v/
Internalising subscale v v v v
Externalising subscale v v v v

Estimation

Method

The primary analysis of the primary outcome used a multilevel mixed-effects model with robust standard
errors and accounting for clustering within school controlling for age, gender, baseline SSIS social skills
subscale score, school (random effect) and the stratifying variables: number of autistic CYP in the school
and school stage (primary or secondary). The primary analysis used complete cases in the ITT population.
Statistical analyses used Stata® MP 16.0 (StataCorp LP, College Station, TX, USA)®! and all hypothesis
tests were two-sided at the 5% level. Secondary outcome analysis used a similar approach. Secondary
analyses adjusted for the baseline measure of the secondary outcome and the same additional
covariates as the primary outcome. Subgroup analyses adjusted for covariates and baseline factors in a
similar way, with the exception of adjusting by age if the subgroup was age related.

Summary of findings

The ITT analysis of the primary outcome is of borderline statistical significance (p=0.06) at the pre-
specified 5% level. However, the pre-planned sensitivity analysis of the primary outcome provides
consistent evidence of LEGO® based therapy groups having a modest positive effect (standardised effect
sizes between 0.15 and 0.21) on participant social and emotional skills measured using the social skills
subscale of the SSIS at 20 weeks (see Table 12).

Only 3 out of the 31 pre-specified secondary outcomes were significant at the 5% level, and there is a
high probability that these were observed by chance. However, the majority of the secondary outcome
effect sizes favoured the intervention arm, which corroborates the modest impact observed for the
primary outcome. Figures 2 and 3 present the outcomes observed at 20 and 52 weeks, respectively.

A large number of unplanned additional analyses were conducted to explore the potential for
observational analysis of the trial data in a subsequent substudy. These analyses show that the effect
size is potentially greater for certain subgroups and when there is a critical mass of autistic participants
in therapy groups. These additional analyses are not intended to be confirmatory and are not used in
drawing the overall conclusion of a modest borderline significant effect.
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Outcome (20 weeks)

ASL score

MSPSS (friends) score

SSIS academic competence subscale
SDQ (parent)

SDQ (teacher)

SSIS (parent) problem behaviour subscale
SSIS (teacher) problem behaviour subscale

SSIS (teacher) assertion subscale
SSIS (teacher) self-control subscale
SSIS (teacher) externalising subscale
SSIS (teacher) internalising subscale
SSIS (parent) assertion subscale
SSIS (parent) self-control subscale
SSIS (parent) externalising subscale
SSIS (parent) internalising subscale
SSIS (parent) social skills subscale
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FIGURE 2 Secondary outcomes at 20 weeks.
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FIGURE 3 Secondary outco

mes at 52 weeks.

Primary outcome analysis
The primary analysis comparing LEGO® based therapy groups (i.e. the intervention arm) with usual
support (i.e. the control arm) found a more modest, borderline statistically significant, increase in the
social and emotional competence of CYP with an ASD diagnosis in the intervention arm than in the
control arm. The difference between arms was 3.74 (95% Cl -0.16 to 7.63; p=0.06) (Table 10). In the
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TABLE 10 The SSIS (teacher) social skills subscale at 20 weeks: ITT difference between arms and ICC

Summary statistics

Intervention arm (N=127) Control arm (N=123) Model-based estimates

Adjusted mean
Time point n (%) Mean SD n (%) Mean SD Mean difference (95% Cl) difference (95% Cl) p-value

Baseline 126 (99) 66.12 19.32 120 (98) 64.90 21.45 1.22(-3.88 t0 6.32)

20 weeks 117 (92) 72.93 18.81 103 (84) 69.78 20.21 3.15(-2.01 to 8.31)
Overall 3.74(-0.16 to 7.63) 0.06

ICC

Controlling for
covariates

0.00

Unconditional

0.10
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original sample size calculation, a standardised effect size of 0.47 of a SD was the minimum clinically
important difference (MCID). At baseline, the pooled SD for the primary outcome was 20.4 (Table 11).
Hence, the rescaled MCID was 9.6 and the observed difference was smaller than this. Changes in
primary outcome are detailed in Appendix 2, Table 37.

We had pre-specified a number of sensitivity analyses (Table 12), including an as-treated analysis to
allow for the misallocated school. For the per-protocol analysis (six or more sessions attended) the
p-value reduced to 0.036 and the difference between arms increased to 4.23 (95% Cl 0.27 to 8.19). A
second, post hoc per-protocol analysis (with two or more CYP with an ASD diagnosis in each session
on average) also had a reduced p-value (p=0.038) and an increase in the difference between arms to
4.56 (95% Cl 0.24 to 8.87). For the as-treated analysis the p-value was further reduced to 0.026 and
the adjusted mean difference again increased; however, the range of values included in the 95% Cl
remained below the MCID (difference between arms 4.37, 95% CIl 0.53 to 8.20). Both per-protocol
analysis models showed a statistically significant positive effect. The CACE analysis associated with the
first per-protocol analysis reduced the difference between arms to 3.97, with a larger p-value than in the
per-protocol analysis (95% Cl -0.11 to 8.06; p=0.056). The CACE analysis associated with the second,
post hoc per-protocol analysis increased the difference between arms to 5.68, again with a larger
p-value than in the per-protocol analysis but with a Cl that includes the MCID (95% Cl -0.18 to 11.54;
p=0.058). However, the analysis when using Ml to allow for missing data at baseline and 20 weeks
diminished the signal somewhat. The M| was undertaken in Stata MP 16.0 to test the robustness of
findings for missing values of the primary outcome measure at baseline (n=1 owing to missing survey
items) and 20 weeks (n =32 owing to withdrawal, non-response or missing survey items). There were
no missing data for other baseline covariates. A total of 100 MI data sets were generated using chained
equations, assuming missing at random and a multivariate normal distribution. Logistic modelling found
no other covariates that were predictive of missing status. School random effects were included in the
estimation stage of the Ml procedure. Overall, there is consistent borderline statistically significant
evidence that LEGO® based therapy groups (i.e. the intervention arm) had a modest positive effect

on the social skills subscale of the SSIS at 20 weeks (see Table 12). The average causal response (ACR)
analysis, as specified in the SAP, is omitted because the distribution of the number of sessions attended
was negatively skewed and this violates the assumption required for an ACR analysis.

TABLE 11 The SSIS (teacher) social skills subscale at 20 weeks: ITT summary

Time point Intervention arm (N=127) Control arm (N=123) All (N=250)

Baseline
n (%) 126 (99) 120 (98) 246 (98)
Mean (SD) 66.1(19.3) 64.9 (21.4) 65.5(20.4)
Median (IQR) 64 (50-79) 66 (48-77) 65 (50-79)
Minimum, maximum 29,117 26,129 26,129

20 weeks
n (%) 117 (92) 103 (84) 220 (88)
Mean (SD) 72.9 (18.8) 69.8 (20.2) 71.5(19.5)
Median (IQR) 74 (60-85) 68 (57-79) 71 (59-82)
Minimum, maximum 35,120 22,133 22,133
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TABLE 12 Summary of sensitivity analysis for the SSIS (teacher) social skills subscale at 20 weeks

Sensitivity analysis Adjusted mean difference (95% Cl) p-value Effect size

Pre-specified

ITT 217 3.74 (-0.16 to 7.63) 0.060 0.18
Sensitivity to misallocated school 217 4.37 (0.53 to 8.20) 0.026 0.21
Sensitivity to teacher providing score 184 3.92(0.02 to 7.81) 0.049 0.19
Per protocol 207 4.23(0.27 to 8.19) 0.036 0.21
CACE 217 3.97 (-0.11 to 8.06) 0.056 0.19
Ml 250 3.10 (-0.74 to 6.95) 0.110 0.15
Post hoc
Per protocol 2 175 456 (0.24 to 8.87) 0.038 0.22
CACE 2 217 5.68 (-0.18 to 11.54) 0.058 0.28

Secondary outcome analysis

Table 9 summarises the five secondary statistical objectives covered in the SAP; these include 33
associated end points (see Chapter 1, Research question, aims and objectives, and Chapter 2, Main trial
methods, Important changes to methods after trial commencement). Tables 13 and 14 show full results and
summary results, respectively. The health economic analysis and qualitative and fidelity results address
the trial’s three additional secondary objectives. Secondary outcomes tended to have slightly higher

TABLE 13 Secondary outcomes: difference between arms

Secondary outcomes Adjusted mean difference (95% Cl) p-value Standardised effect size

Perceived social isolation and loneliness

ALS score, points

20 weeks -1.31(-4.89 to 2.27) 0.47 -0.12

52 weeks -2.83(-6.39 to 0.74) 0.12 -0.26
MSPSS (friends) subscale score, points

20 weeks -0.06 (-0.44 to 0.31) 0.74 -0.05

52 weeks 0.16 (-0.23 to 0.56) 0.41 0.12

Sustainability of effect on social skills
SSIS (teacher) social skills subscale score, points
52 weeks 1.68 (-2.51 to 5.87) 0.43 0.09
Academic competence
SSIS academic competence subscale score, points
20 weeks -0.17 (-1.17 to 0.84) 0.75 -0.02
52 weeks -1.57 (-2.91 to -0.24) 0.02 -0.21
Emotional and behavioural symptoms
SDQ (parent) score, points
20 weeks -0.93(-1.95 to 0.08) 0.07 -0.16
52 weeks -0.30(-1.43 t0 0.84) 0.61 -0.05
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TABLE 13 Secondary outcomes: difference between arms (continued)

Secondary outcomes Adjusted mean difference (95% Cl) p-value Standardised effect size

SDQ (teacher) score, points

20 weeks 0.30(-0.72 to 1.32) 0.57 0.05

52 weeks -0.91(-2.37 to 0.55) 0.22 -0.15
SSIS (parent) problem behaviour subscale score, points

20 weeks -1.75 (-4.50 to 1.00) 0.21 -0.12

52 weeks -0.59 (-3.72 to 2.55) 0.71 -0.04
SSIS (teacher) problem behaviour subscale score, points

20 weeks -1.08 (-3.48 to 1.32) 0.38 -0.08

52 weeks -1.19 (-4.09 to 1.71) 0.42 -0.09

Assertion to self-control to externalising and internalising

SSIS (teacher) assertion subscale score, points

20 weeks 0.02 (-0.76 to 0.80) 0.95 0.01

52 weeks 0.05 (-0.96 to 1.05) 0.93 0.01
SSIS (teacher) self-control subscale score, points

20 weeks 0.94 (-0.04 to 1.92) 0.06 0.23

52 weeks 1.40 (0.25 to 2.54) 0.02 0.34
SSIS (teacher) externalising subscale score, points

20 weeks -0.50 (-1.54 to 0.54) 0.35 -0.07

52 weeks -0.38 (-1.74 t0 0.99) 0.59 -0.06
SSIS (teacher) internalising subscale score, points

20 weeks -0.47 (-1.28 to 0.34) 0.26 -0.12

52 weeks -0.68 (-1.64 to 0.28) 0.16 -0.18
SSIS (parent) assertion subscale score, points

20 weeks 0.53(-0.30to 1.37) 0.21 0.13

52 weeks 0.19 (-0.61 to 0.99) 0.64 0.05
SSIS (parent) self-control subscale score, points

20 weeks 0.13(-0.58 to 0.85) 0.72 0.04

52 weeks 0.19 (-0.57 to 0.94) 0.63 0.05
SSIS (parent) externalising subscale score, points

20 weeks -0.35(-1.46 t0 0.76) 0.54 -0.06

52 weeks 0.21(-0.97 to 1.39) 0.73 0.03
SSIS (parent) internalising subscale score, points

20 weeks -1.23 (-2.40 to -0.05) 0.04 -0.21

52 weeks -1.11 (-2.23 t0 0.02) 0.05 -0.19
Ad(ditional outcome

SSIS (parent) social skills subscale score, points
20 weeks 2.54 (-1.03 to 6.11) 0.16 0.14
52 weeks 1.55 (-1.77 to 4.86) 0.36 0.08
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TABLE 14 Summary of whether results favour intervention or control for all outcomes

Respondent and follow-up time point

Child or young

Teacher Parent person
20 52 20 52 20 52
Outcome Measure weeks weeks weeks weeks weeks weeks
1. Social and SSIS social skills subscale (higher scores  ++ + ++ +
emotional are better)
competence
2. Social ALS (higher scores are better) - -
isolation and
loneliness MSPSS (higher scores are better) - +
3. Emotional SDQ (lower scores are better) - + ++ +
and
behavioural SSIS problem behaviours subscale + + ++ +
symptoms (lower scores are better)
4. Academic SSIS academic competence subscale - -—

competence (higher scores are better)

5.SSIS Assertion? (higher scores are better) + + + +
dimensions )

Self-control? (higher scores are better) + ++ + +

Externalising® (lower scores are better)  + + + -

Internalising® (lower scores are better) + + + +

+/++: small/moderate signal in favour of intervention; -/--: small/moderate signal in favour of control.
a Part of the social skills subscale.
b Part of the problem behaviours subscale.

Note
Effect estimates in favour of the intervention and control are marked as + and -, respectively. Estimates that are larger for
one follow-up time point than the other are indicated by ++ or —-.

rates of missing data than the primary outcome, so the analysis lacked some information. However, with
respect to the secondary objectives, 2 of the 33 end points showed a significant difference between
arms in favour of the intervention arm at the 5% level and four more showed a significant at the 10%
level, although these small numbers of significant differences between arms may have occurred by
chance. More generally, most of the 33 secondary end points showed a difference between arms in
favour of the intervention arm and, although few were statistically significant, this consistent trend
strengthens the evidence to support the hypothesis that LEGO® based therapy groups have some
beneficial effects. A summary of secondary outcomes by arm is given in Appendix 2, Table 38. Overall
data completeness is detailed in Appendix 2, Table 39.

The first secondary objective (i.e. to examine the clinical effectiveness of LEGO® based therapy groups
on the perceived social isolation of autistic CYP in schools, compared with usual support for autistic
CYP, at 20 and 52 weeks) was assessed using the ALS and the MSPSS friends and significant other
subscales. CYP in the intervention arm had slightly lower (i.e. worse) ALS scores than those in the
control arm, and the gap widened at 52 weeks, although neither gap was significant: at 20 weeks, -1.31
points (95% Cl -4.89 to 2.27 points; p=0.47); at 52 weeks, -2.83 points (5% Cl -6.39 to 0.74 points;
p=0.12). For the MSPSS, between-arm differences marginally favoured usual support at 20 weeks and
the intervention at 52 weeks, but both differences were very small: at 20 weeks, -0.06 points (95% Cl
-0.44 to 0.31 points; p=0.74); at 52 weeks, 0.16 points (95% Cl -0.23 to 0.56 points; p=0.41).
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The sixth secondary objective [i.e. to determine if the impact of LEGO® based therapy is sustainable into
the next academic year by comparing effectiveness on social and emotional competence (specifically
perceived social skills) at 52 weeks after randomisation] was assessed using the SSIS social skills
subscale as completed by the associated teacher at 20 weeks and 52 weeks after randomisation. At

20 weeks, the difference between arms was 3.74 points (95% Cl -0.16 to 7.63 points; p=0.06) (see
Table 12) and at 52 weeks the difference was 1.68 points (95% Cl -2.51 to 5.87 points; p=0.43).
Compared with the primary outcome analysis, which showed a borderline statistically significant effect
in favour of the intervention, the effect at 52 weeks was diminished. There is no evidence that the
modest effect of the intervention is sustained.

The second secondary objective (i.e. to examine the clinical effectiveness of LEGO® based therapy groups
on the academic competence of autistic CYP in schools, compared with usual support for autistic CYP, at
20 and 52 weeks) was assessed using the SSIS academic competence scale as completed by the associated
teacher at 20 weeks (-0.17 points, 95% Cl -1.17 to 0.84 points; p=0.75) and 52 weeks (-1.57 points,
95% Cl -2.91 to -0.24 points; p=0.02). Although the effect at 52 weeks was statistically significant and in
favour of usual support, the effect at 20 weeks was very small and not statistically significant.

The fifth secondary objective (i.e. to examine the emotional and behavioural symptoms in those
receiving LEGO® based therapy, compared with usual support for autistic CYP, at 20 and 52 weeks) was
assessed using four completed components of two research instruments: first, the SDQ completed by
the associated teacher at 20 and 52 weeks and by the parent/guardian at 20 and 52 weeks; second,
the SSIS problem behaviours subscale completed by the associated teacher at 20 and 52 weeks and

by the parent/guardian at 20 and 52 weeks. There is a borderline statistically significant effect seen for
the SDQ completed by the parent/guardian at 20 weeks. Although this is reduced at 52 weeks and no
longer borderline significant, the general trend favours the intervention arm. (For the medications being
taken at baseline, see Appendix 2, Tables 40 and 41.)

The third secondary objective (i.e. to examine the clinical effectiveness of LEGO® based therapy

groups on assertion, social control, externalising and internalising in autistic CYP in the school setting,
compared with usual support for autistic CYP, at 20 and 52 weeks) was assessed using the SSIS
assertion, self-control, internalising and externalising subscales completed by the associated teacher
and the parent/guardian at 20 and 52 weeks. There are eight pairs of measurements assessed in this
objective; for two of the pairs, the SSIS (teacher) self-control and SSIS (parent) internalising subscales,
the effects, which are similar in magnitude, were borderline statistically significant. Again, considering all
eight pairs, the general trend favours the intervention arm.

Additional analysis of primary outcome

Planned analysis

We undertook a pre-planned subgroup analysis to explore the moderating effects of symptom severity.
This used the SCQ, a screening instrument administered at baseline only, as a proxy for severity,

with higher scores representing more severe symptomatology. The estimated effect was greater for
participants considered to have the less severe symptoms, that is, those in the bottom third of the SCQ
distribution, and was lower for those in the middle third and lower again for those in the highest third
(see subgroup analysis for primary outcome in Table 15). However, when an interaction term between
subgroups and intervention was added to the primary outcome model for the ITT population, it was
borderline statistically significant (p =0.08).

Post hoc analysis

To further explore the possible moderating effect of SCQ subgroups, we undertook an unplanned
analysis, looking at the moderating effect of SCQ subgroups for six secondary outcomes. The six
secondary outcomes were as follows: the SDQ peer problems and prosocial subscales, ALS score,
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TABLE 15 Moderation by severity using SCQ score

Adjusted mean difference

Subgroup analysis (95% Cl) p-value  Subgroup effect

Primary outcome

SCQ score, points

Low (15-22) 78 8.32 (2.56 to 14.09) 0.005 Higher for less severe
Medium (23-7) 73 3.65 (-2.50 to 9.80) 0.245
High (28-37) 66  -2.64(-9.71to 4.43) 0.465

Subgroup interaction 0.08

Selected secondary outcomes, points

SDQ peer problems subscale score at 20 weeks (lower scores are better)

Low 82 -0.34(-1.01t00.33) 0.317 Lower for less severe
Medium 75 0.58 (-0.11 to 1.27) 0.099
High 67 0.62 (-0.21 to 1.44) 0.141

SDQ prosocial subscale score at 20 weeks (higher scores are better)

Low 81 0.19 (-0.80 to 1.18) 0.704 Higher for less severe
Medium 75 -0.25(-1.12t0 0.62) 0.571
High 67 -0.31(-1.33t0 0.71) 0.557

ALS score at 20 weeks (higher scores are better)

Low 56 -3.12(-6.80t00.57) 0.098 Lower for less severe
Medium 47  -5.57(-11.42t0 0.29) 0.062
High 46 4,93 (-3.09 to 12.94) 0.228

MSPSS significant other subscale score at 20 weeks (higher scores are better)

Low 66 0.05 (-0.44 to 0.54) 0.838 No clear trend
Medium 59  -0.22(-1.00to 0.55) 0.572
High 51  -0.08 (-0.74 to 0.58) 0.817

SSIS (parent) social subscale score at 20 weeks (higher scores are better)

Low 71 3.64 (-1.59 to 8.87) 0.172 No clear trend
Medium 63 -0.20(-5.92 to 5.53) 0.946
High 57 5.11(-2.15t0 12.37) 0.168

SSIS (teacher) social subscale score at 52 weeks (higher scores are better)

Low 68 2.24 (-4.73 to 9.20) 0.529 Higher for less severe
Medium 70 2.05(-4.84 to 8.95) 0.560
High 58 -0.18(-7.30to 6.95) 0.962

Interpretation

Supports subgroup
analysis

Supports subgroup
analysis

Supports subgroup
analysis

MSPSS score and parent-reported social score (all at 20 weeks) as well as the teacher-reported social
score at 52 weeks. These six secondary outcomes were selected by clinical members of the team

before they had knowledge of the results of the secondary outcome analysis. This unplanned follow-up
subgroup analysis found no clear pattern (see subgroup analysis for selected secondary outcomes in
Table 15). Therefore, we conclude that the pattern found for the subgroup analysis using the primary end
point may have occurred by chance and there is no convincing evidence of a differential effect for CYP
with different levels of ASD symptomatology. This could be a subject for future research.
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To investigate a tentative finding in the health economic analysis that the intervention led to less
frequent use of CAMHS, we undertook an additional unplanned analysis looking at changes in the SDQ
subscales and found no statistically significant difference between arms for any of the five subscales
(Table 16).

Randomisation used stratification by stage of schooling (i.e. primary or secondary) and number of
autistic CYP in the school. The additional unplanned exploratory analysis suggested an association
between intervention and each of the stratifying variables (Tables 17 and 18). The effect was greater for
secondary school CYP (7.45 points, 95 Cl -0.93 to 15.83 points; p=0.081) than for primary school CYP
(1.86, 95% Cl -2.08 to 5.80 points; p=0.355) (see Table 17) and the effect was greater for schools with
six or more autistic CYP (8.23 points, 95% Cl 1.79 to 14.68 points; p =0.012) than for schools with fewer
than six autistic CYP (1.45 points, 95% Cl -2.95 to 5.85 points; p=0.519) (see Table 18). Follow-up
subgroup analysis of these six selected secondary outcomes found no clear pattern in the association
between the respective secondary outcomes and the number of autistic CYP in the school as the
analysis of only three of the six secondary outcomes supported the hypothesis of greater effectiveness
with higher numbers of autistic CYP (see Table 18). However, a similar analysis of these six selected
secondary outcomes did find a pattern in the association between the respective secondary outcomes
and level of schooling (secondary, primary) as five of the six secondary outcomes supported the
hypothesis of greater effectiveness in secondary schools compared with primary schools (see Table 17).
Therefore, we conclude that there is suggestive evidence that the intervention may be more effective in
secondary schools, with potential for the impact to be clinically important.

TABLE 16 Post hoc outcome measure: difference between arms for SDQ (teacher) subscale scores

Intervention arm Control arm
- Mean difference Adjusted mean

Time point n (%) Mean SD n (%) Mean SD (95%Cl) difference (95% Cl) p-value

Peer problem subscale (lower scores are better)

Baseline 127 (100) 3.64 2.28 123(100) 3.98 218 -0.35(-0.90to 0.20)

20 weeks 119 (94) 3.66 229 105(85) 3.54 200 0.12(-045t00.69) 0.27(-0.16t00.71) 0.22
52 weeks 109 (86) 329 212 93(76) 370 220 -0.41(-1.01t00.19) -0.27(-0.74 to 0.19) 0.25
Prosocial subscale (higher scores are better)

Baseline 127 (100) 4.11 2.36 123(100) 3.96 2.52 0.15(-0.46t0 0.76)

20 weeks 118(93) 4.65 231 105(85) 4.66 252 -0.00(-0.63t00.63) 0.00(-0.48 to 0.48) 1.00
52 weeks 109 (86) 510 237 93(76) 4.59 239 051(-0.15t01.17) 0.34(-0.24t00.92) 0.25
Emotional subscale (lower scores are better)

Baseline 127 (100) 3.86 2.52 123(100) 3.81 2.58 0.05(-0.58 to 0.68)

20 weeks 119 (94) 3.75 224 105(85) 3.76 2.39 -0.01(-0.62t00.60) 0.03(-0.44to 0.51) 0.89
52 weeks 109 (86) 3.54 263 93(76) 399 237 -045(-1.14t00.24) -0.46(-1.04t00.13) 0.12
Conduct subscale (lower scores are better)

Baseline 127(100) 1.98 2.18 123(100) 216 234 -0.19(-0.75t00.37)

20 weeks 119 (94) 1.73 2.03 105(85) 1.89 1.92 -0.15(-0.67 t0 0.37) -0.11(-0.42to 0.20) 0.49
52 weeks 109 (86) 1.73 221 93(76) 2.06 2.17 -0.33(-0.94t00.28) -0.15(-0.57 to 0.28) 0.50
Hyperactivity subscale (lower scores are better)

Baseline 127 (100) 6.27 2.70 123(100) 5.80 2.89 0.46(-0.23t01.15)

20 weeks 119 (94) 577 251 105(85) 538 269 0.39(-0.29to1.07) 0.03(-0.40 to 0.47) 0.88

52 weeks 109 (86) 550 282 93(76) 548 281 0.02(-0.76t0 0.80) -0.08 (-0.66 to 0.50) 0.79

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
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.

39



40

TRIAL RESULTS

TABLE 17 Moderation by level of schooling

Adjusted mean difference

Subgroup analysis (95% Cl) Subgroup effect Interpretation
Primary outcome

Primary school 153 1.86 (-2.08 to 5.80) 0.355 Secondary

Secondary school 64 7.45 (-0.93 to 15.83) 0.081 schools higher

Subgroup interaction 0.20

Selected secondary outcomes, points

SDQ peer problems subscale score at 20 weeks (lower scores are better)

Primary school 159 0.13 (-0.40 to 0.66) 0.627 Secondary
Secondary school 65 0.61 (-0.22 to 1.44) 0.153 schools higher

SDQ prosocial subscale score at 20 weeks (higher scores are better)
Primary school 158 -0.03(-0.61to 0.55) 0.915 Secondary Supports subgroup
Secondary school 65 0.18 (-0.68 to 1.05) 0.677 schools higher analysis

ALS score at 20 weeks (higher scores are better)
Primary school 100 -0.49 (-5.47 to 4.49) 0.847 Secondary Supports subgroup
Secondary school 49 0.12 (-5.55t0 5.79) 0.967 schools higher analysis

MSPSS significant other subscale score at 20 weeks (higher scores are better)
Primary school 117 -0.20(-0.72t0 0.33) 0.459 Secondary Supports subgroup
Secondary school 59 0.00 (-0.47 to 0.47) 0.998 schools higher analysis

SSIS (parent) social subscale score at 20 weeks (higher scores are better)
Primary school 135 -0.08 (-4.11 to 3.95) 0.970 Secondary Supports subgroup
Secondary school 56 10.46 (5.88 to 15.03) 0000  Schoolshigher  analysis

SSIS (teacher) social subscale score at 52 weeks (higher scores are better)
Primary school 136 0.16 (-5.17 to 5.49) 0.953 Secondary Supports subgroup
Secondary school 60 509 (-1.78 to 11.95) 0147  Schoolshigher —analysis

Intervention compliance

Planned analysis
Most participants met the per-protocol definition of compliance and attended six or more sessions
(93%), and a large number attended = 10 sessions (75%; Table 19).

Post hoc analysis

Although not in the per-protocol definition for compliance, group make-up was recorded and it was
found that 66% of secondary school sessions and 66% of primary school sessions included only one
child or young person with an ASD diagnosis and other CYP joined the session to form a group of three
(Table 20). In relation to group stability, the vast majority of CYP (89%) remained with the same group
of CYP for all of their sessions (90%) (Table 21). We undertook an unplanned compliance analysis using
participants in groups with an average of two or more autistic CYP in their sessions as the definition
of compliance and this showed borderline significant evidence (p=0.06) that larger numbers of autistic
CYP in sessions were associated with a greater estimated effect (i.e. 5.7) (see Table 12). Indeed, the

Cl for effect for compliers had an upper bound above the MCID (i.e. 11.5). This suggests that LEGO®
based therapy is more effective when more of the CYP in each session have a diagnosis of ASD, and
the effectiveness in such settings has the potential to be clinically important. However, the sessions
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TABLE 18 Moderation by number of autistic pupils in school

Adjusted mean difference

Subgroup analysis n (95% Cl) Subgroup effect Interpretation
Primary outcome

< 6 autistic pupils 156 2.30(-2.10to 6.70) 0.306 Higher if > 6 pupils

> 6 autistic pupils 61 8.23(1.79 to 14.68) 0.012

Subgroup interaction 0.11

Subgroup analysis for selected secondary outcomes, points
SDQ peer problems subscale score at 20 weeks (lower scores better)
< 6 autistic pupils 162 0.23(-0.30 t0 0.76) 0.397 Higher if > 6 pupils
> 6 autistic pupils 62 0.45 (-0.25 to 1.16) 0.206
SDQ prosocial subscale score at 20 weeks (higher scores better)
< 6 autistic pupils 161 -0.10 (-0.67 to 0.48) 0.740 Higher if > 6 pupils Suppo.rts subgroup
> 6 autistic pupils 62 0.33(-0.77 to 1.42) 0.558 analysis
ALS score at 20 weeks (higher scores better)
< 6 autistic pupils 107 -0.83 (-5.47 to 3.80) 0.725 Lower if <6 pupils
2 6 autistic pupils 42 -3.29 (-6.10 to -0.47) 0.022
MSPSS significant other subscale score at 20 weeks (higher scores better)
< 6 autistic pupils 127 -0.15 (-0.60 to 0.30) 0.512 Higher if 2 6 pupils Supports subgroup
> 6 autistic pupils 49 0.25(-0.46 t0 0.97) 0.486 analysis
SSIS (parent) social subscale score at 20 weeks (higher scores better)
< 6 autistic pupils 144 2.34 (-1.69 to 6.37) 0.255 Higher if 2 6 pupils Suppo.rts subgroup
> 6 autistic pupils 47 4.34 (-3.46 to 12.14) 0.276 analysis
SSIS (teacher) social subscale score at 52 weeks (higher scores better)

< 6 autistic pupils 140 3.65(-1.30 to 8.61) 0.148 Lower if < 6 pupils
> 6 autistic pupils 56 -2.74(-7.71t0 2.23) 0.279

TABLE 19 Counts for sessions attended (grouped)

Sessions attended per autistic child or young person, n (%)

Level of schooling 0-5 6-12 10-12

Primary 2(2) 90 (98) 74 (80) 44 (48)
Secondary 7(18) 31(82) 23 (61) 12 (32)
All 9(7) 121 (93) 97 (75) 56 (43)

with a higher proportion of autistic CYP were mainly delivered in secondary schools (see Table 20) and
the subgroup analysis in Table 17 suggests the potential for greater effectiveness in secondary schools
in general. As such, it not possible to say whether the greater effect size observed in this compliance
analysis is caused by the proportion of autistic CYP in the therapy groups or the secondary school
settings where these higher proportions were most commonly observed.
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TABLE 20 Sessions attended

Variable Primary school Secondary school
Number of schools 38 12
Number of sessions 574 166

Number of CYP in session, n (%)

1 2(0) 2(1)

2 66 (11) 32(19)

3 506 (88) 132 (80)
Number of autistic CYP in session, n (%)

1 292 (51) 30(18)

2 157 (27) 96 (58)

3 125 (22) 40 (24)

TABLE 21 Number of CYP grouped with ASD

CYP n (%)
With ASD 128
Always grouped with same two children 115 (90)
In sessions with three different children 11 (9)
In sessions with four different children 2(2)

All 128 CYP participants had a diagnosis of ASD but may have been
grouped with CYP without a diagnosis of ASD.

All important harms or unintended effects in each arm

Small numbers of AEs were recorded during the trial. These were instances of emotional distress experienced
by some CYP participating in the groups. All AEs recorded met the criteria detailed in the study’s protocol for
possible expected AEs based on the trial population. These were reviewed by the study’s DMEC.

Two SAEs were reported in the intervention arm and one in the control arm. All SAEs were classified as
isolated, mild in intensity and unrelated to the intervention (Table 22).

TABLE 22 Total SAEs: ITT population

Intervention arm Control arm All (N=250),
Variable (N=127),n (%) (N=123),n (%) n (%)
Number of participants who experienced > 1 AE 1(0.8) 2(1.6) 3(1.2)
Number of all SAEs (including repeated events) 1 2 3

SAEs related to intervention

Unrelated 1(100.0) 2(100.0) 3(100.0)
Frequency of SAE

Isolated 1(100.0) 2 (100.0) 3(100.0)
Intensity of SAE

Mild 1(100.0) 2(100.0) 3(100.0)
Seriousness of SAE

Inpatient hospitalisation 1(100.0) 2 (100.0) 3(100.0)
Outcome of SAE

Recovered 1(100.0) 2 (100.0) 3(100.0)
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Chapter 4 Health economic results

Introduction

The primary aim of the economic evaluation was to assess the cost-effectiveness of LEGO® based
therapy compared with usual support for autistic CYP from the NHS and PSS perspective. An economic
evaluation from the societal perspective was included in the sensitivity analysis, which included costs
from the educational system, private out-of-pocket expenses and parental productivity costs reported in
the trial.

Missing data

Availability of quality-of-life and cost data

A total of 284 autistic CYP were recruited to the trial. After removing 34 ineligible CYP, 250 autistic
CYP were available for analysis (LEGO® based therapy, n=127; usual support, n=123). The ‘complete
case’ here refers to the parents/guardians of CYP who completed both EQ-5D-Y®? questionnaires and
resource use questionnaires at any time point. Details of the quality-of-life and cost data available at
each data collection time point are available in Appendix 3, Table 42. Quality-of-life data were fully
available at any time point for 151 (62.1%) CYP, and cost data from the NHS and PSS perspective were
available for 140 (57.6%) CYP. Overall, a total of 139 (55.6%) CYP had both EQ-5D-Y and resource use
(from the NHS and PSS perspective) data at all three data collection time points. This sample constitutes
the complete-case group, which is one of the two groups used for all the subsequent analyses. The
second group (imputed-case or base-case group) is discussed in Chapter 2, Health economic methods.

Multiple imputation

To account for the data from the sample other than from the complete-case group (44.4%), missing
utility scores and costs were further imputed with Ml using chained equations (assuming missingness at
random at each time point). The following variables were used in the imputation process to ensure best
fit of the imputed results: trial arm, age, gender, site, utility scores and SCQ score at baseline. Because
it would be speculative to impute missing utility at baseline, two CYP (0.8%) were excluded from the
health economics study. The base-case (imputed) sample size was 248 CYP (intervention arm, n=126;
control arm, n=123); this is the sample used for the primary cost-effectiveness analysis.

Baseline characteristics

Descriptive statistics of participating CYP’s characteristics and the additional predictors used in Ml
can be seen in Appendix 3, Table 43. These vary in relation to the main results, because the numbers
of subjects included differed. This is based on the definitions of ‘complete case’ and ‘base case’ for the
health economic analysis.

More than three-quarters of the CYP in the intervention arm and the control arm were male, and >50%
of the CYP in both arms were primary school age (7-11 years). Differences in SCQ scores at baseline
were marginal across arms and samples. Overall, the baseline characteristics are consistent across
samples (base case and complete case) and with the main statistical analysis.

Cost

Two types of costs were considered in this study: the cost of the intervention (obtained from the
facilitators) and the cost of service use (self-reported by parents/guardians and teachers). All costs were
expressed in 2018-9 Great British pounds (GBPs).
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Unit costs

Individual-level resource use together with unit costs were used to calculate the total services cost for
each autistic child or young person. Unit costs were obtained from published sources (i.e. NHS Reference
Costs 2017-20188% and the PSSRU'’s Unit Costs of Health and Social Care 2018),%* a national survey (i.e.
the Childcare Survey 2018)% and government departments (i.e. data reported by the Department for
Education).”® Appendix 3, Tables 44-52, present the summary of key unit costs used in the study.

Intervention costs

Intervention costs included both training and intervention session costs. The training cost information
was obtained from the study team, and the estimated training costs were allocated to each session
and each CYP who received the intervention. Information on intervention delivery costs was obtained
directly from the facilitators using the self-reported questionnaires. Intervention sessions were costed
on the basis of the salary of the professional involved. The total and average costs of each component
that were used to deliver the LEGO® based therapy intervention can be seen in Appendix 3, Table 53.
The main cost driver of training costs was trainer fees, whereas the main cost drivers of intervention
delivery costs were the costs for preparation and delivery of the intervention and costs for LEGO bricks.
On average, the estimated intervention cost per CYP was £96.96 (£25.29 for training and £71.67 for
intervention delivery).

Service use and costs

The summarised service use per child or young person in each trial arm based on the complete cases
only is presented in Appendix 3, Table 54. The difference in service use between the intervention and
control arms was marginal at all three time points. At baseline, autistic CYP in the intervention arm
seemed to have used slightly more NHS and education services (‘in the last 4 months’) than those in the
control arm. After the intervention, such differences became smaller. In addition, CYP in the intervention
arm were more likely to use fewer services at 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 presented in Table 23. Discounting was not applied owing to the short-term nature of the trial. The
costs vary substantially from one participant to another, as illustrated by the wide 95% Cls.

In detail, the total mean service costs to the NHS providers (before imputation) were £618.30 (95% ClI
£428.30 to £808.20) in the intervention arm and £751.50 (95% CIl £420.00 to £1083.00) in the control
arm. Furthermore, the average total costs for the use of CAMHS-related community-based services,
hospital-based services (both mental health and non-mental health-related) and non-mental-health-
related medication were higher for the autistic CYP in the control arm than in the intervention 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 total cost of CAMHS-related services in the control arm was driven by
two high-cost cases, the first of which had 16 psychologist visits and the other 18 psychologist visits
over the preceding 8 months. Because these high-cost cases were entirely plausible, we have decided to
retain them in the data set without any adjustment.

The average total costs for the use of education services (before imputation) were £1388.20 (95% Cl
£989.10 to £1787.30) for the intervention arm and £1632.80 (95% Cl £1041.30 to £2224.30) for the
control arm. Apart from the school-based health-related services, CYP in the intervention arm used
fewer education services than those in the control arm. As with the costs of CAMHS-related services,
the higher average cost of school-based health-related services in the intervention arm was driven by
one high-cost case, which had five education welfare officer visits per week for 36 weeks. Again, we
decided to retain this in the analysis, as the scenario is plausible.
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TABLE 23 Average costs of service use in 1 year by trial arm

NHS and PSS

Overall

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

Overall

School-based health

Intervention support

General support

Private expenses

Overall

Child care

Productivity

Overall

Parental productivity loss

Total

Overall

Base case, £ (95% Cl)

Intervention arm
(N=126)

523.80 (372.40 to 675.10)

76.80 (39.50 to 114.20)
115.00 (79.10 to 151.00)

19.60 (6.00 to 33.10)
60.00 (28.50 to 91.60)

195.20(115.10 to 275.30)
57.10(17.70 to 96.50)

1203.60 (949.30 to 1457.90)
164.30 (62.10 to 266.50)
711.60 (496.20 to 926.90)
327.20(241.70 to 412.80)

211.30(129.20 to 293.30)
211.30(129.20 to 293.30)

94.60 (57.40 to 131.80)
94.60 (57.40 to 131.80)

2033.20 (1709.70 to 2356.70)

Control arm
(N=122)

677.60 (426.90 to 928.20)

232.60 (37.40 to 427.70)
99.40 (68.80 to 129.90)

45.20 (11.40 to 78.90)
86.40 (37.30 to 135.60)

129.20 (73.80 to 184.60)
84.80 (24.70 to 144.90)

1437.40 (1082.30 to 1792.40)
88.10 (20.00 to 156.10)
947.50 (645.20 to 1249.90)
401.20 (261.90 to 540.50)

317.20(189.30 to 445.10)
317.20 (189.30 to 445.10)

113.90 (63.50 to 164.40)
113.90 (63.50 to 164.40)

2546.10 (2087.00 to 3005.30)

Complete case, £ (95% Cl)

Intervention arm
(N=80)

618.30 (428.30 to 808.20)

117.00 (49.80 to 184.20)
119.70(78.10 to 161.20)

18.50 (4.20 to 32.70)
78.90 (29.90 to 127.90)

210.80 (120.70 to 300.90)
73.30 (22.40 to 124.30)

1388.20 (989.10 to 1787.30)
181.90 (48.10 to 315.60)
793.10 (458.10 to 128.10)
368.40 (244.90 to 491.90)

192.20 (104.90 to 279.50)
192.20 (104.90 to 279.50)

103.70 (61.80 to 145.60)
103.70 (61.80 to 145.60)

2278.00 (1774.90 to 2781.10)

Control arm
(N=59)

751.50 (420.00 to 1083.00)

267.40 (19.40 to 515.50)
107.40 (66.80 to 148.10)

52.70 (-1.20 to 106.60)
89.20 (30.90 to 147.40)

141.70 (75.20 to 208.10)
93.10 (19.10 to 167.10)

1632.80 (1041.30 to 2224.30)
99.70 (13.20 to 186.20)
1070.30 (614.60 to 1526.10)
472.60 (236.50 to 708.80)

328.90(171.10 to 486.70)
328.90(171.10 to 486.70)

111.40 (52.70 to 170.10)
111.40 (52.70 to 170.10)

2819.00 (2123.10 to 3514.90)
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The CYP in the intervention arm also incurred fewer costs in private expenses and parental productivity
losses than those in the control arm. Overall, CYP in the intervention arm incurred fewer 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

EuroQol-5 Dimensions-Youth

Table 24 shows the mean EQ-5D-Y utility scores between the two arms of the trial at each time point
when scores were not imputed (complete case) and when scores were imputed (base case). In both arms,
there was no significant change in EQ-5D-Y scores from baseline to 52 weeks. The fluctuations between
baseline and 20 weeks, and between 20 weeks and 52 weeks, were small in both the base case and the
complete case. After calculation using the area-under-the-curve approach, it was found that the LEGO®
based therapy produced marginally higher mean QALYs (0.03 QALYs) than the usual support. Further
details for the responses in each domain can be found in Appendix 3, Table 55.

Child Health Utility-9 Dimensions

The change in mean CHU-9D utility scores between the two arms of the trial at any time point is
presented in Table 24. CYP in the intervention arm had higher utility scores than those in the control
arm at baseline. As in the EQ-5D-Y results, the observed changes at different time points in either
arm were marginal. Such marginal differences were observed in both the complete case and the base
case. Consistent with EQ-5D-Y results, LEGO® based therapy produced marginally higher (i.e. by 0.02)
mean QALYs than did usual support. Further details for the responses in each domain can be found in
Appendix 3, Table 56.

Economic analysis

Primary analysis

Table 25 shows the ICERs based on the base case for the primary analysis. On average, and before any
adjustments, autistic CYP receiving LEGO® based therapy incurred £56.20 less in costs from the NHS
and PSS perspective and gained 0.03 more QALYs (as measured by the EQ-5D-Y) than those receiving
usual support.

TABLE 24 Average utility scores by trial arm

Base case, mean (95% Cl)

Complete case, mean (95% Cl)

Intervention arm Control arm Intervention arm Control arm
Variable (n=122) (n=126) (n=122)
EQ-5D-Y
Baseline 0.79 (0.77 to 0.81) 0.76 (0.74 to 0.79) 0.79 (0.77 to 0.81) 0.77 (0.74 to 0.79)
20 weeks  0.78(0.76 to 0.81) 0.76 (0.74 to 0.78) 0.79 (0.76 to 0.81) 0.75(0.74 to 0.79)
52 weeks  0.79 (0.76 to 0.81) 0.76 (0.74 to 0.79) 0.80(0.77 to 0.82) 0.75(0.73 to 0.80)
Total 0.79 (0.77 to 0.80) 0.76 (0.74 to 0.78) 0.79 (0.77 to 0.81) 0.76 (0.74 to 0.79)
CHU-9D
Baseline 0.83(0.80 to 0.85) 0.81(0.79 to 0.84) 0.84 (0.81 to 0.87) 0.83(0.80 to 0.86)
20 weeks  0.84(0.82 to 0.86) 0.80 (0.78 to 0.83) 0.83(0.80 to 0.86) 0.78 (0.74 to 0.82)
52 weeks  0.83(0.81 to 0.85) 0.80 (0.77 to 0.83) 0.81(0.78 to 0.84) 0.81(0.77 to 0.85)
Total 0.83(0.82 to 0.85) 0.80 (0.78 to 0.82) 0.82 (0.80 to 0.85) 0.80 (0.76 to 0.83)
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TABLE 25 Base-case cost-effectiveness results (outcome measure: QALY; cost: NHS and PSS perspective)

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

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

Before bootstrap

Intervention  621.40(471.10to 771.70) 0.78 (0.77 t0 0.80) -56.20 0.03 Dominant
Control 677.60 (426.90 to 928.20) 0.76 (0.74 to 0.78)

After bootstrap

Intervention  536.10 (526.50 to 545.70) 0.78(0.78 to 0.78) -250.90 0.009 Dominant

(-272.70 to -228.90) (0.008 to 0.010)
Control 786.90(772.90 to 801.00) 0.77 (0.77 to 0.77) - - -

To account for the uncertainty and adjust for the imbalanced EQ-5D-Y utility scores 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.®® On average,
after bootstrapping, autistic CYP receiving LEGO® based therapy incurred £250.90 (95% Cl £272.70

to £228.90) less in costs and gained 0.009 (95% Cl 0.008 to 0.010) more QALYs than those receiving
usual support, which is equivalent to an extra 3.3 days of perfect health. The calculated ICER was below
the NICE-recommended WTP threshold (i.e. £20,000-30,000 per QALY gained) for decision-making in
England and Wales, indicating that LEGO® based therapy is likely to be cost-effective.

Figure 4 shows the cost-effectiveness plane for LEGO® based therapy compared with usual support
based on 5000 bootstrapped estimates of incremental costs and incremental QALYs. The blue line
represents the WTP threshold of £20,000 per QALY gained. The simulated estimates were largely below
the threshold line and sat in the fourth quadrant, suggesting that LEGO® based therapy is likely to be
cost-effective, although the incremental costs and QALYs were marginal.

The CEAC of LEGO® based therapy compared with usual support is presented in Figure 5. The
probability of LEGO® based therapy being cost-effective is 0.94 if decision-makers are willing to pay
£20,000 for one QALY gained and 0.94 if they are willing to pay £30,000 per QALY gained.

1000 ~
800 -
600
400 A
200

0
-200 ~

Incremental cost (£)

-400 ~
-600 ~
-800 -
-1000 +

-0.050 -0.025 0.000 0.025 0.050
Incremental QALY

FIGURE 4 Base-case cost-effectiveness plane of LEGO® based therapy compared with usual support (outcome measure:
QALY as measured by the EQ-5D-Y; NHS and PSS perspective).
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FIGURE 5 Base-case CEAC of LEGO® based therapy compared with usual support (outcome measure: QALY as measured
by the EQ-5D-Y; NHS and PSS perspective).

Sensitivity analyses

To account for uncertainty in the cost and QALY estimations, sensitivity analyses were conducted
(Table 26). The mean incremental cost and QALY estimates from the complete case (scenario 1) were

in line with the results from the best case (primary analysis), yielding a negative cost per QALY gained.
Other sensitivity analyses using different cost perspectives and a different instrument (the CHU-9D) to
measure QALYs were also conducted. In all of these sensitivity analyses, the ICER pairs lay below the
NICE-recommended WTP threshold (£20,000-30,000 per QALY gained) (see Table 26) and the majority
of the bootstrapped estimates sat in the fourth quadrant (Figure 6), suggesting that LEGO® based
therapy is likely to be cost-effective.

Summary

Compared with usual support, LEGO® based therapy marginally decreased service use costs and
increased QALYs. This is evident in both primary and sensitivity analyses, which considered costs derived
from various perspectives and QALYs measured by different instruments.

TABLE 26 Sensitivity analyses

Incremental QALYs ICER (£/QALY

LEGO® based therapy vs. usual support Incremental costs (£) (95% Cl) (95% ClI) gained)

Scenario 1: complete-case analysis from -1279.70 (-1430.30 to -1129.10) 0.011 (0.010 to 0.013) Dominant
the NHS and PSS perspective

Scenario 2: assume outcomes were -245.90 (-266.80 to -224.90) 0.029 (0.028 to 0.030) Dominant
measured using the CHU-9D

Scenario 3: cost-effectiveness analysis -510.90 (-551.80 to -470.00) 0.009 (0.008 to 0.010) Dominant
from the NHS and education perspective

Scenario 4: cost-effectiveness analysis -376.00 (-420.60 to -331.30) 0.009 (0.008 to 0.010) Dominant
from the societal perspective
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FIGURE 6 Sensitivity analysis: cost-effectiveness planes for LEGO® based therapy compared with usual support. (a) Base
case, NHS and PSS perspective, EQ-5D-Y; (b) scenario 1, complete-case analysis; (c) scenario 2, NHS and PSS perspective,
CHU-9D; (d) scenario 3, NHS and education perspective, EQ-5D-Y; and (e) scenario 4, societal perspective, EQ-5D-Y.
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Chapter 5 Fidelity and acceptability results

Fidelity

Delivery of LEGO® based therapy sessions

A total of 69% of intervention groups received the required total of 12 LEGO® based therapy sessions
and 93% received the per-protocol minimum of six sessions (see Figure 7). Overall, the median number
of sessions delivered was 12 (range 3-12 sessions). A total of 749 LEGO® based therapy sessions were
delivered as part of the trial. Appendix 4, Figure 10, shows the number of sessions delivered, grouped
according to geographical location, and suggests that a similar dose of the intervention was delivered in
Leeds, Sheffield and York.

Fidelity assessment of LEGO® based therapy: self-reported

Table 27 shows the proportion of components of LEGO® based therapy delivered by all facilitators
during the trial, based on self-completion fidelity checklists and presented according to the ‘core
content’ (items 1-4) and ‘all content’ (all 17 items) across all 12 sessions. The completion rate for the
self-completed fidelity checklists was 99%, with only seven missing (from the total of 749). In line with
guidance from Borrelli et al.,®° self-reported fidelity was very high for both core content (99% of all
sessions) and all content (91% of all sessions).

Delivery of core content was fairly stable over the 12 sessions (95-100%), with limited drift over
time (i.e. at later sessions). Each school was required to deliver only one LEGO® based therapy group
(with some schools delivering two groups). This pattern of high fidelity of delivery was stable for all
content over the 12 sessions (89-93%), albeit with the caveat that only 69% of groups completed all
12 sessions.

The least commonly delivered components were as follows:

e Was there an opportunity for each child or young person to show the other group members what
they made, or talk about or play with what they made with others? (Yes, 67.5%.)

e When a model was complete, was it appropriately displayed, or were photographs taken of the
models? (Yes, 67%.)

e If it was necessary to dismantle the models, was there warning and explanation given and were
the children allowed to dismantle the models themselves (rather than the models being dismantled
between sessions)? (Yes, 66%.)

e Was there evidence of a reward system (e.g. LEGO points) to promote positive social behaviour, or
LEGO certificates for attaining the different group levels (helper, builder, creator, etc.)? (Yes, 78%.)

The first three items are dependent on completion of the LEGO model (which does not necessarily
happen in all sessions, for example when the model is complex and straddles sessions), whereas
provision of the reward (item 16) should happen at any session. All other checklist items were delivered
in >90% of sessions.

The number of sessions delivered by facilitator can be seen in Appendix 4, Figure 9, and by location in
Appendix 4, Figure 10. Appendix 4, Figure 11, shows the proportion of core and all content of the sessions
according to individual therapists. A total of 63% of group therapists (n=44) delivered 100% of core
content and a further 24% of therapists (n=17) delivered 98% of core content across all of the sessions
completed. The remaining therapists (n=9; 13%) delivered between 69% and 96% of core content. A
total of 14% of therapists (n=10) delivered 100% of all content; 63% of therapists delivered >90% of all
content and the remaining therapists (n=16; 23%) delivered 73-89% of all content.

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
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.

51



yn-oeayiuArelqiisjeuinofmmm Aleiqr sjeudnor yHIN

[4°]

TABLE 27 Proportion of components of LEGO® based therapy delivered by session number: all schools

Session number, n (%)

Checklist
item 1(N=70)

Core content

1 69 (98.6)
2 64 (91.4)
3 69 (98.6)
4 65 (92.9)
Mean 66.8 (95.4)
total

Other items
5 66 (94.3)
6 66 (94.3)
7 68 (97.1)
8 69 (98.6)
9 69 (98.6)
10 60 (85.7)
11 70 (100)
12 56 (80)
13 70 (100)
14 44 (62.9)
15a 45 (64.3)
15b 50(71.4)
16 55 (78.6)
Mean 62.1(88.7)
total

2(N=70)

69 (98.6)
68 (97.1)
69 (98.6)
66 (94.3)
68 (97.1)

68 (97.1)
68(97.1)
68 (97.1)
70 (100)
70 (100)
67 (95.7)
70(100)
64 (91.4)
70 (100)
44 (62.9)
49 (70)
45 (64.3)
50(71.4)
63.2 (90.3)

3(N=70)

70 (100)
69 (98.6)
70 (100)
69 (98.6)
69.5(99.3)

68 (97.1)
69 (98.6)
70 (100)
68 (97.1)
70 (100)
66 (94.3)
66 (94.3)
65(92.9)
69 (98.6)
47 (67.1)
51(72.9)
45 (64.3)
55(78.6)
63.9 (91.3)

4 (N=68)

68 (100)
68 (100)
67 (98.5)
67 (98.5)
67.5(99.3)

67 (98.5)
67 (98.5)
68 (100)
67 (98.5)
66 (97.1)
64 (133)
66 (97.1)
66 (97.1)
68 (100)
43 (63.2)
48 (70.6)
45 (66.2)
47 (69.1)
61.9 (93.3)

5(N=64)

64 (100)
62(96.9)
64 (100)
64 (100)
63.5(99.2)

62(96.9)
59 (92.2)
62 (96.9)
63 (98.4)
63 (98.4)
62 (96.9)
60 (93.8)
57 (89.1)
61 (95.3)
40 (62.5)
40 (62.5)
45(70.3)
50(78.1)
57.5(89.9)

6 (N=65)

65 (100)
64 (98.5)
65 (100)
65 (100)
64.8 (99.6)

64 (98.5)
61(93.8)
63 (96.9)
62 (95.4)
63(96.9)
63(96.9)
62 (95.4)
61(93.8)
65 (100)
46 (70.8)
45 (69.2)
39 (60)

50(76.9)
59 (90.8)

7(N=62)

61 (98.4)
58 (93.5)
62 (100)
61(98.4)
60.5 (97.6)

62 (100)
60 (96.8)
61(98.4)
62 (100)
61(98.4)
60 (96.8)
59 (95.2)
59 (95.2)
62 (100)
43 (69.4)
43(69.4)
40 (64.5)
48 (77.4)

56.6 (91.3)

8(N=59)

59 (100)
57 (96.6)
59 (100)
59 (100)
58.5(99.2)

59 (100)
56 (94.9)
59 (100)
58 (98.3)
59 (100)
55(93.2)
55(93.2)
56 (94.9)
59 (100)
40 (67.8)
38 (64.4)
34 (57.6)
46 (78)
53.4(90.5)

9 (N=56)

56 (100)
54 (96.4)
56 (100)
55(98.2)
55.3(98.7)

56 (100)
54 (96.4)
56 (100)
54 (96.4)
55(98.2)
52(92.9)
54 (96.4)
53 (94.6)
55(98.2)
38 (67.9)
38 (67.9)
36 (64.3)
44 (78.6)
50.9 (91)

10 (N=57)

57 (100)
57 (100)
57 (100)
56 (98.2)
56.8 (99.6)

57 (100)
55(96.5)
56 (98.2)
57 (100)
56(98.2)
55 (96.5)
54 (94.7)
56 (98.2)
57 (100)
38 (66.7)
35(61.4)
35(61.4)
46 (80.7)
52(91.2)

11 (N=53)

53 (100)
52(98.1)
53 (100)
52(98.1)
52.5(99.1)

52(98.1)
53 (100)
53 (100)
52(98.1)
52(98.1)
49 (92.5)
52(98.1)
49 (92.5)
53 (100)
40 (75.5)
35 (66)
36 (67.9)
44 (83)
48.8 (92.1)

12 (N=48)

48 (100)
46 (95.8)
48 (100)
48 (100)
47.5(99)

48 (100)
46 (95.8)
47 (97.9)
48 (100)
48 (100)
44 (91.7)
46 (95.8)
44 (91.7)
48 (100)
35(72.9)
32(66.7)
37(77.1)
40 (83.3)
44.3(92.3)

Total
(N=742),>%

99.6
96.9
99.6
98.1

98.6

98.4
96.3
98.6
98.4
98.7
97.2
96.2
92.6
99.3
67.5
67.1
65.8
77.8
91.1

a Missing data for seven sessions: session 4, n=1; session 5: n=2; session 7: n=1; session 8: n=1; session 9: n=2.
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Fidelity assessment of LEGO® based therapy: independent rating

In addition to the self-assessed fidelity of intervention delivery, a subsample of LEGO® based therapy
sessions were video-recorded to facilitate content analysis. The number of sessions recorded for each
school that was fully consented into the fidelity assessment substudy is available in Appendix 4, Table 57.
For a group to be included in the independent assessment of fidelity, consent to be video-recorded was
required from all CYP and facilitator participants. In total, 63 sessions from 22 schools were recorded,
which is equivalent to 9% of all LEGO® based therapy sessions in the trial. It was possible to organise
recording of three sessions in 19 our of 22 schools, as planned, but logistical issues at other schools
meant that it was possible to record only two sessions.

A total of 10 out of the 22 groups were from schools in Leeds, eight groups were from Sheffield schools
and four were from York schools. The majority of groups (18/22) were from primary schools, and,
accordingly, 51 our of 63 sessions were carried out in primary schools. The mean duration of sessions
included in this substudy was 55 minutes (range 30-78 minutes). The recorded sessions comprised 20
early sessions (sessions 1-4), 22 middle sessions (sessions 5-8) and 21 later sessions (sessions 9-12)
of LEGO® based therapy. No first sessions were recorded, with the number of all subsequent recorded
sessions ranging from three to nine.

To provide an independent assessment of fidelity, all 63 sessions were independently reviewed and
rated against the fidelity checklist by a trained researcher (AB). A subsample of 16 sessions was double
rated by two senior researchers/co-applicants (BW and GG, who was also the senior trainer of the
LEGO® based therapy) to ensure accuracy of rating. This double rating was completed at two time
points (i.e. at the beginning and at the end of rating exercise). The level of inter-rater reliability was high
at 84%,%” and all discrepancies between the two raters were discussed and a consensus reached with a
third trained researcher (LC).

Table 28 presents the proportion of components of LEGO® based therapy delivered in those sessions
included in the independent fidelity assessment and presented according to the core content (items
1-4) and all content (all 17 items) across sessions 2-12. In line with guidance from Borrelli et al.,®°
self-reported fidelity was high for core content (83% of all sessions) and moderate for all content (77%
of all sessions).

As with self-assessed fidelity, delivery of core content was stable over the 11 (out of 12) sessions
(79-95%), with limited drift for later sessions (i.e. dropping to 65-75% in sessions 11 and 12). This
pattern of fidelity of delivery was stable for all content over the sessions too, with a range of 65-86%
throughout.

According to the independent rating, the least commonly delivered components were 15b and 15a
(69%), both of which related to dismantling LEGO models; 10 (41%), which assessed if appropriate
greetings took place and if these were prompted/encouraged; and 16 (59%), which related to clear use
of rewards in the session. As with self-reported fidelity, it may be that some intervention components,
such as displaying or dismantling models (items 15a and 15b), did not take place or, as in the case of

the greetings (item 10) may have taken place outside the video-recording. However, evidence of the
reward system was present in only 59% of the sessions. All other checklist items were delivered in >70%
of sessions.

Comparison of self-reported and independently rated fidelity assessment

Overall, self-reported fidelity of delivery was higher than independently rated fidelity of delivery, with
fidelity for core content rated as 99% and 83%, respectively, and for all content rated as 91% and 77%,
respectively. Despite these differences, both types of assessment can be classed as achieving high or
high-moderate fidelity, according to Borrelli et al.°

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
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TABLE 28 Proportion of components of LEGO® based therapy delivered by session number according to independent rating of video-recorded sessions

Core content

1

3

4

Mean total

Other items

5

6

7

8

9

10

11

12

13

14

15a

15b

16

Mean total

Session number, n (%)

1(N=0)

0.00 (0.00)

2(N=5)

5(100)
5(100)
4(80)
3(60)

4.25 (85)

5(100)
5(100)
5(100)
5(100)
5(100)
2 (40)

5(100)
5(100)
5(100)
5(100)
3 (60)

1(20)

2 (40)

4.12 (82.35)

3(N=9)

8(88.89)
9 (100)

5(55.56)
7(77.78)

7.25 (80.56)

9 (100)
6 (66.67)
6 (66.67)
9 (100)
9 (100)
3(33.33)
8(88.89)
7(77.78)
9 (100)
7(77.78)
7(77.78)
2(22.22)
7(77.78)

6.94(77.12)

4(N=6)

5(83.33)
6(100)
6(100)
5(83.33)

5.5(91.67)

6(100)
5(83.33)
5(83.33)
5(83.33)
6(100)
4 (66.67)
5(83.33)
6(100)
6(100)
5(83.33)
4(66.67)
3(50)

4(66.67)

5.06 (84.31)

5(N=5)

5(100)
5(100)
3(60)
3(60)

4(80)

5(100)
5(100)
4(80)
5(100)
4(80)
3(60)
3(60)
4(80)
5(100)
3 (60)
4(80)
1(20)

2 (40)

3.76 (75.29)

6(N=3)

2(66.67)
3(100)
3(100)
3(100)

2.75 (91.67)

3(100)
2(66.67)
2(66.67)
3(100)
3(100)
2(66.67)
3(100)
2(66.67)
3(100)
3(100)
3(100)
1(33.33)
3(100)

2.59 (86.27)

7(N=9)

9 (100)
9 (100)
9 (100)
7(77.78)

8.5(94.44)

9 (100)
9 (100)
7(77.78)
9 (100)
9 (100)
4(44.44)
7(77.78)
7(77.78)
9 (100)
7(77.78)
6 (66.67)
3(33.33)
7(77.78)

7.47 (83.01)

8(N=5)

5(100)
5(100)
3(60)
4(80)
5 (100)
2 (40)
2 (40)
3(60)
5(100)
3(60)
4(80)
1(20)

2 (40)

3.53(70.59)

PALET))

4 (66.67)
6(100)

5(83.33)
4 (66.67)

4.75(79.17)

6(100)
5(83.33)
5(83.33)
6(100)
6(100)
1(16.67)
4 (66.67)
3(50.00)
6(100)
4(66.67)
2(33.33)
4(66.67)
3(50)

4.35(72.55)

10 (N=5)

5(100)
5(100)
5(100)
4(80)

4.75 (95)

5(100)
5(100)
4(80)
5(100)
5(100)
2 (40)
3(60)
5(100)
5(100)
3(60)
3(60)
0(0)
3(60)

3.94(78.82)

11(N=5)

4(80)
4(80)
3 (60)
2 (40)

3.25(65)

3(60)
2 (40)
1(20)

3.24 (64.71)

12(N=5)

5(100)
5(100)
2 (40)
3(60)

3.75(75)

5(100)
4(80)
3(60)
5(100)
5(100)
1(20)
3(60)
2 (40)
5(100)
3(60)
4(80)
1(20)
4(80)

3.53(70.59)

Total
(N=742), %

80.46

88.33

73.24

63.80

76.46

91.67

81.67

68.15

88.61

88.33

37.31

66.39

66.02

90.00

68.80

63.70

27.13

54.35

70.47
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Appendix 4, Table 58, shows a comparison between the self-reported and independently rated delivery
of individual components for all 63 sessions video-recorded as part of the independent assessment.
Overall, there was 90% agreement between the self-reported and independent ratings of whether

or not a component was delivered in the session. Where there was a conflict, this tended to be the
result of facilitators reporting delivery of a component that was not observed independently (9%). For
core content, the facilitators, for example, reported positive outcomes on items 3 and 4 (related to
highlighting positive social interactions and problem solving by the CYP); for other items, such as group
rules (item 7), greetings (item 10) or description of what will happen in the session (item 11), these were
reported as present but were not perhaps visible or delivered on camera.

Acceptability: quantitative

All participants

Table 29 and Figure 7 show a summary of the assessment of acceptability of LEGO® based therapy to
all facilitators and parents/guardians of autistic CYP in the trial (who evaluated this as proxy for their
CYP). This was measured on a 5-point scale [from 1 (strongly disagree) to 5 (strongly agree)] across

the different constructs of the TFA. This shows that acceptability of the intervention was high, with an
overall median acceptability score for facilitators of 5 (range 4-5) and for parents/guardians of 4 (range
3-5). Acceptability to facilitators was generally higher than parents/guardians, and this was statistically
significant (p =0.000).

TABLE 29 Acceptability of LEGO® based therapy intervention to facilitators and parents/guardians: all participants

Facilitators (N=65), Parents/guardians Mann-Whitney Facilitators Parents
Acceptability construct mean (range) (N=98), mean (range) U-test p-value (N=65), %* (N=98), %>
Affective attitude 5(4-5) 5(4-5) 0.251 100 91.75
Burden 5(4-5) 3(2.75-4) 0.000 86.15 48.96
Ethicality 4 (4-5) 4 (4-5) 0.507 93.85 78.35
Intervention coherence 5 (5-5) 3(3-4) 0.000 93.85 46.87
Opportunity costs 5(4-5) 4 (4-5) 0.015 95.38 83.51
Perceived effectiveness: 4 (4-5) 4 (3-5) 0.008 92.19 69.07
general
Perceived effectiveness: 4 (4-5) 4 (3-4) 0.000 90.63 65.98
social skills
Perceived effectiveness: 5 (4-5) 4 (4-5) 0.008 89.23 75.26
academic confidence
Perceived effectiveness: 5 (4-5) 4 (4-5) 0.002 95.38 84.54
communication skills
Perceived effectiveness: 4 (4-5) 4 (3-4) 0.007 73.38 54.64
behaviour
Perceived effectiveness: 5 (4-5) 4 (3-5) 0.000 87.72 69.90
overall
Self-efficacy 5 (4-5) 4 (4-5) 0.000 100 79.59
Overall acceptability 5(4-5) 4(3-5) 0.000 91.64 70.77

a Percentage rating intervention positively (pooled scores of 4 and 5). Higher scores indicate a greater level of
acceptability.
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author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

55



56

TRIAL RESULTS

Affective attitude
5
Perc.elved Burden
effectiveness
— Facilitators
— Parents/guardians
Self-efficacy Ethicality

Opportunity costs Intervention coherence

FIGURE 7 Acceptability of LEGO® based therapy: comparison of median scores for acceptability constructs for all
participants. Higher scores indicate a greater level of acceptability.

Looking at specific TFA constructs, facilitators rated all of these positively, with median scores of 4 or

5 on each. All facilitators positively rated ‘affective attitude’ (i.e. they liked the intervention) and ‘self-
efficacy’ (i.e. they felt confident to deliver the intervention), with high scores on all other constructs, and,
overall, 92% rated the acceptability of LEGO® based therapy positively. The lowest score for facilitators
(73% for ‘perceived effectiveness on behaviour’) is still high.

Among parents/guardians, only ‘affective attitude’ received the maximum median score of 5, with

92% rating this positively. Overall, parents’/guardians’ acceptability score was slightly lower, at 71%,
and this difference from the facilitators’ acceptability score was statistically significant (p =0.000).

With regards to specific TFA constructs, ‘burden’ (49%), ‘intervention coherence’ (47%) and ‘perceived
effectiveness on behaviour’ (55%) were rated least positively by parents/guardians (although this is still
fairly acceptable, with half of participants giving positive ratings). There were statistically significant
differences between facilitator and parent/guardian ratings of acceptability for ‘burden’, ‘intervention
coherence’, ‘self-efficacy’ (p=0.000) and ‘perceived effectiveness’ (all dimensions) (p =0.008-0.000).

Appendix 4, Tables 59 and 60, summarise the open-ended qualitative responses to the acceptability
questionnaire given by facilitators and parents/guardians, respectively. Provision of the open-ended
responses was optional, and the numbers reporting specific points are given for clarification only.

In general, the open-ended responses suggest that facilitators viewed LEGO® based therapy positively,
and this was reportedly viewed positively by the CYP in their groups also. Despite some challenges,
LEGO® based therapy was considered to be a rewarding and valuable experience. Facilitators were

able to identify a number of perceived benefits from LEGO® based therapy during the sessions (e.g.
communication, social skills and confidence), but some cautioned that these did not always translate into
the classroom. A small number of facilitators highlighted problems with LEGO® based therapy delivery,
including conflict, poor communication between two autistic CYP and CYP becoming fatigued at week
7 onwards. Five facilitators reported that their school had adopted LEGO® based therapy into practice
after the end of the trial delivery, although sometimes adapted to six sessions. There were mixed views
on the optimal duration for LEGO® based therapy, and one facilitator suggested that it was better suited
to CYP of primary rather than secondary school age.

A majority of parents/guardians shared that their child had enjoyed taking part in LEGO® based therapy.
Only a small number thought that their child had not enjoyed it, for example because they had lots of
prior LEGO®-building experience or because of the gender composition of the group. Many parents/
guardians highlighted the perceived benefits that their child had gained from LEGO® based therapy
(e.g. improved communication, behaviour, patience or confidence), but some clarified that these
improvements had not translated into behavioural changes at home. A small proportion of parents/

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



DOI: 10.3310/VGTR7431 Public Health Research 2023 Vol. 11 No. 12

guardians said that their child would have liked to continue with LEGO® based therapy in the longer-
term, and that this might help develop their skills further, or lead to changes at home. A small proportion
of parents/guardians highlighted that they lacked insight into their child’s experience of the intervention
and had received no feedback from school regarding this.

Primary school participants

A summary of the assessment of acceptability of LEGO® based therapy to primary school facilitators
and parents/guardians of primary school-age autistic CYP in the trial is available in Appendix 4, Table 61
and Figure 12. As with all participants, this shows that acceptability of the intervention was again high,
with overall median acceptability scores of 5 (range 4-5) and 4 (range 3-5) for primary facilitators

and parents/guardians, respectively. Similarly, acceptability to facilitators was generally higher than to
parents/guardians, and this difference was statistically significant (p=0.000).

In relation to specific TFA constructs, primary school facilitators rated all of these positively, with

median scores of 4 or 5 on each. All facilitators positively rated ‘affective attitude’ and ‘self-efficacy’, with
high scores on all other constructs, and, overall, 94% rated the acceptability of LEGO® based therapy
positively. Again, the lowest rating from facilitators was for ‘perceived effectiveness on behaviour’, which
at 71% is still positive.

For parents/guardians of primary school-age CYP, only ‘affective attitude’ and ‘opportunity costs’
received the maximum median score of 5, with 94% and 85% rating this positively, respectively. Overall,
parents’ acceptability score was lower, at 76%, and the difference between parents/guardians and
facilitators was statistically significant (p =0.000). With regards to specific TFA constructs, ‘burden’
(42%), ‘intervention coherence’ (41%) and ‘perceived effectiveness on behaviour’ (56%) were rated least
positively by parents. There were statistically significant differences between facilitator and parent/
guardian ratings of acceptability on burden, intervention coherence, self-efficacy (p =0.000), perceived
effectiveness on behaviour (p =0.05), academic confidence (p=0.025), communication skills (p=0.009),
social skills (p =0.001) and, correspondingly, overall perceived effectiveness (p =0.000).

Secondary school participants

A summary of the assessment of acceptability of LEGO® based therapy to secondary school facilitators
and parents/guardians of autistic CYP of secondary school age in the trial is available in Appendix 4,
Table 62 and Figure 13. As with the whole group of participants, this shows that acceptability of the
intervention was again high, with overall median acceptability scores of 5 (range 4-5) and 4 (range 3-5)
for secondary facilitators and parents/guardians, respectively. Again, acceptability to facilitators was
generally higher than to parents/guardians, and the difference was statistically significant (p =0.000).

For specific TFA constructs, secondary school facilitators rated all of these positively, with median scores
of 4 or 5 on each. Again, 100% of facilitators positively rated ‘affective attitude’ and ‘self-efficacy’, with
high scores on all other constructs, and, overall, 94% rated the acceptability of LEGO® based therapy
positively. Again, the lowest rating from facilitators was for ‘perceived effectiveness on academic
confidence, which is still high at 83%.

For parents/guardians of CYP of secondary school age, each of the TFA constructs was rated with a
median score of 4. Overall, parents’ acceptability score was lower, at 68%, and the difference between
parents/guardians and facilitators was statistically significant (p = 0.000). With regards to specific TFA
constructs, ‘perceived effectiveness on social skills' (60%) and ‘perceived effectiveness on behaviour’
(52%) were rated least positively by parents/guardians, with many other constructs rated positively by
only 64% of participants. There were statistically significant differences between facilitator and parent/
guardian ratings of acceptability on burden, intervention coherence (p =0.005), self-efficacy (p=0.006),
perceived effectiveness on behaviour (p=0.04), general perceived effectiveness (p=0.03) and,
correspondingly, overall perceived effectiveness (p=0.000).
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Comparison between primary and secondary facilitators

Although primary school facilitators generally rate the acceptability of LEGO® based therapy more
positively, with median scores of 5 (range 4-5) compared with 4 (range 3-5) for secondary school
facilitators, this difference was not statistically significant overall or on any of the individual constructs
(see Appendix 4, Table 63 and Figure 14).

Comparison between parents

Parents/guardians of CYP of secondary school age generally rated LEGO® based therapy more positively
than parents/guardians of CYP of primary school age, but this difference was not statistically significant
overall: both groups had median scores of 4 (range 3-5) (see Appendix 4, Table 64 and Figure 15).

There were statistically significant differences between the group ratings of ‘burden’ (p=0.05) and
‘intervention coherence’ (p=0.026).

Acceptability: qualitative

Participants

A total of 16 facilitators from the trial were consented to the qualitative acceptability substudy. The
median duration of the interviews was 40 minutes (range 22-61 minutes). The majority of participants
were working in primary schools (12/16). A total of 10 participants were working as TAs, four as
SENCOs and two as teachers. All participants had previous experience of working with CYP with ASD
and other SEN. None was actively delivering LEGO® based therapy (i.e. a study exclusion criterion) but
nine indicated that they were familiar with it. Nine facilitators were from Leeds, two from Sheffield and
five from York.

Analysis

On familiarisation with the data transcribed from the telephone interviews, we developed a list of
preliminary codes. After several iterations, the final framework was developed: this included 26 codes,
which could be distilled under eight categories (see Appendix 4, Table 65). Following this, indexing of
the data set was undertaken and charts were produced to summarise the content of each category
and code (and subcode). To help with interpretation of the data, these were then mapped to the TFA.>®
This mapping between categories and the seven TFA constructs is shown in Appendix 4, Table 66. The
presentation of the themes is structured around the seven TFA constructs.

Affective attitude

Most of the facilitator participants explained that in their opinion the LEGO® based therapy was a
positive experience for the CYP in their groups because these CYP were already familiar with and
interested in LEGO. As LEGO® based therapy was generally seen as easy to explain to CYP and
enjoyable to deliver, it was also viewed positively by facilitators:

| think what made it fairly easy to talk to them about it, is because they all had a knowledge and an
interest in LEGO prior to the programme.
L/40/12

Most facilitators said that their group had enjoyed participating in the intervention, and some CYP had
asked to carry on with this when the 12 sessions had finished. Some participants found that the CYP in
their groups were very excited and enthusiastic about taking part in LEGO® based therapy and would
talk about the intervention in-between sessions in the classroom and the playground. Some participants
also gave examples of other CYP who had not been directly involved in LEGO® based therapy wanting
to take part:

| know mine have already come up to me and said ‘Are we doing it next year?’ They are so enthused by it.
S5/28/11
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One of the secondary school facilitators highlighted reservations at their school, where it had initially
been thought that LEGO would not be suitable for older CYP, but they found that the CYP enjoyed the
sessions and found them to be ‘light relief’ from their usual timetable.

Overall, facilitators explained that they felt that LEGO® based therapy ran smoothly as an intervention
and was successful; however, certain common challenges arose. For example, some CYP struggled to
participate effectively in the groups if they were accomplished LEGO builders at home. This worsened
when sets were perceived to be too small or simple, and the facilitators suggested that these CYP found
it difficult to stick to their roles without rushing ahead with building:

Some of them had already made some of the models that were identified in the programme, so it was

really guiding them because they had a tendency to run ahead.
L/40/12

By contrast, other facilitators commented that, for groups of younger CYP, some of the LEGO sets were
too complex, and the smaller pieces and intricate building could be difficult to manage for CYP with
comparably poorer fine motor skills.

Burden

Most of the facilitators in this substudy did not view LEGO® based therapy as a major burden. Rather,
the intervention groups were described as fitting relatively easily into their existing work schedule and
compatible with current working practices in their schools. The study team remained in equipoise, but
some schools made the decision to continue LEGO® based therapy after the trial. These were started
only after our trial was competed. For example:

... and when we look at the broad spectrum of kids we’ve got here in this school, a lot of them are now
requesting it as something that can go on pupil passbooks and things that this child has accessed this as
an intervention. So you know, staff are coming to me and saying ‘do you think you could fit this child in?’
and [ think it’s just seen now in school as something that we deliver.

L/35/11

Overall, most facilitators explained that LEGO® based therapy had already been introduced more widely
with other CYP in their schools (i.e. following completion of the intervention as part of the trial) or there
were discussions about the possibility of expanding this. New groups had been set up at varying times
(e.g. lunchtime or after school) to fit into the school schedule:

For the school, | think it’s certainly valued by me as I'm the SENCO, and for me it’s been really useful. It's a
skill now that I have, it’s a skill that | can now pass onto other people.
L/05/11

... how we run LEGO club every lunchtime. So we have, | don’t remember the numbers, 50 or so children

now engaged in LEGO therapy at some point during the term.
L/35/11

In these schools, facilitators appeared hopeful that LEGO® based therapy could become another
potential intervention available to help autistic CYP. On a practical level, in terms of delivery of the
intervention, it was recognised that having timetabled protected time and the availability of a suitable
space made integration into practice easier. The facilitators also noted that a private room or space in
school to conduct LEGO® based therapy was important, as was using the same consistent, familiar space
for every session. On occasion LEGO® based therapy sessions had to be held in a different location, and
this change of venue had disrupted the sessions and CYP were ‘thrown’ when in an unfamiliar room.
These challenges of ensuring the spatial continuity in schools, which are rapidly changing environments
with a high demand for private space, were recognised.
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Despite the positive comments about being able to fit the intervention into the school timetable, most
facilitators said that the largest burden of delivering LEGO® based therapy in school was finding the
time, and scheduling the sessions on a regular basis into timetables (i.e. accommodating the needs and
preferences of CYP and teachers) relative to the facilitator’s timetable:

It’s time, because for me to have done this, | have had to take away an hour of my time every week, so
yeabh, it’s time.
5/28/11

It’s primarily been the time, my time really and that’s always going to have a cost, but that’s the only
thing really.
Y/21/11

In some schools, it had been necessary to reorganise staff timetables to cover for those conducting
LEGO® based therapy; however, most facilitators said that this change to staffing had a minimal impact
and was not perceived as a major issue:

The class teacher is one member of staff down, so yes, it is, it is quite an impact and it’s hard to maintain
an intervention every single week without a break in a school because schools are fluid places and they
are flexible and things happen.

L/33/11

The only difference really had been a re-jigging really of staffing on the playground.
L/35/11

One facilitator described how they had run sessions after school and others had run the intervention
groups during lunchtime. One facilitator felt that 12 sessions was a lot to fit in, and that fewer sessions
may have been easier to accommodate into the school calendar.

Ethicality

All facilitators in this substudy explained that LEGO® based therapy fits well with their own professional
values about what helps autistic CYP. Most agreed that the structure of the intervention is well tailored,
in their opinion, to the needs of autistic CYP, helping them to communicate and socialise with others.
Some facilitators also said that they appreciated gaining the new skill of delivering LEGO® based therapy,
although we are aware that they were expressing these views before the study results were known:

Part of my job is to make these children feel successful and feel valued. And if | can use something like this,
I know this will be successful, then why not? It's gonna work, it’s gonna be a winner.
L/26/11

The majority said that the intervention fitted well into their schools, as the main aim is to be as inclusive
as possible for all CYP, including those with ASD and other CYP on the SEN register. Many suggested
that their perceptions of benefits from LEGO® based therapy have helped to increase acceptance of
the intervention in their school. For example, one secondary school participant explained that SEN

can sometimes be seen as less of a priority, but the perceived benefits from LEGO® based therapy

(e.g. helping to control anger and increase resilience) have been valued by the school, and it was seen

as worthwhile:

So it fits with the goals, we are an inclusive school, we want everyone to achieve their best and we are, we

often do a lot of different types of interventions in order to try and achieve those.
L/05/11
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| think [it fits in with school values] because we're just striving to be a fully inclusive school and to give kids
on the SEND [special educational needs and disabilities] register just the greatest opportunity they can.
L/35/11

Intervention coherence

Teaching staff

All facilitators in this substudy stated that they had a clear understanding of LEGO® based therapy

by the end of programme delivery. Most explained that, unless they had been directly involved, other
teachers were aware only that LEGO® based therapy was happening in school and did not have a full
understanding of the intervention and the purpose, thinking that the CYP were ‘just playing’ with LEGO:

It's been more of a problem to explain to staff, they think it’s just an hour of playing with LEGO. And
whereas, | had to explain how it works and whilst we're playing with LEGO for the hour, there was very
much a structure to it.

L/05/11

Facilitators thought that it was important to give other teaching staffing a detailed explanation of

the purpose and structure of LEGO® based therapy, or invite them to observe a session, to increase
understanding and acceptance in their schools. In some cases, class teachers struggled to understand
that LEGO® based therapy was not a reward but a tool to help develop the social skills of CYP:

We actually did make a LEGO therapy session in a staff meeting, just so we could show teachers what,
how we were doing it, and | think ... the easy thing was kind of doing a session with teachers, so that
teachers could see the amount of communication that was required within the therapy sessions, and that
was kind of the whole point of it really.

Y/21/11

Facilitators identified a number of differences between LEGO® based therapy and other interventions
for autistic CYP, principally the structured and repetitive nature of the intervention, which was felt to
benefit autistic CYP. Furthermore, the design of LEGO® based therapy made planning and delivery easier
for many facilitators; working with a toy product that most CYP already consider to be ‘fun’ and having a
palpable end product that the CYP can visualise were also seen as positive features of the intervention:

I think as far as the intervention goes, this is, you see instant positive results. And you don’t get that in a
lot of interventions. The very, very least it can do would make a child feel a bit better about themselves
and if that’s the least it can do, then it's a great intervention.

L/26/11

Children and young people with autism spectrum disorder

Most facilitators thought that the CYP in their groups were enthusiastic about taking part but were not
aware of the purpose of LEGO® based therapy. The facilitators also mentioned the importance of clearly
explaining the structure of the sessions to their groups (i.e. roles and turn-taking) and the facilitators’
view that the group intervention was not simply about playing or about getting the models finished.
They explained that some CYP struggled to see this perspective, especially those with lots of experience
of LEGO play in everyday life:

... but it’s trying to talk to them about ‘it’s not just building, we're not just playing, we’re going to do it in
a structured way and you'll each have a role to play’. So, once they get their head around that, then it’s
pretty much plain sailing from there.

Y/06/11
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| think the main issue with the children was that their aim in their head, always went back to just finishing
the model. But that’s not what it’s about, it was about different roles that we had to use. | think that was
the main issue with understanding the LEGO therapy there.

L/43/11

Parents

Facilitators were also asked about parental understanding of LEGO® based therapy. All secondary
school facilitators reported that they had no feedback or contact from parents/guardians regarding
the intervention. However, those working in primary settings felt that parents/guardians had a good
understanding overall, but needed further explanation that it was ‘more than just building’. Facilitators
also highlighted the importance of terminology and how the word ‘therapy’ may give the wrong initial
impression to parents. In addition, some parents/guardians of the non-autistic CYP in groups often
needed more clarification than parents/guardians of autistic CYP, to explain why their child had been
chosen to be in the LEGO® based therapy groups:

| think certain parents might have the feeling that we’re just playing, we're just literally building LEGO and
having fun and it’s a social interaction thing, so discussing with them the fact that it runs deeper than
that. That can be something that they find a little surprising maybe.

Y/06/11

Opportunity costs

Most facilitators reflected that the benefits that they perceived from LEGO® based therapy far
outweighed any resource implications or opportunity costs (e.g. staff time and planning) experienced

in the delivery of the intervention. As already outlined, the main issue faced by the facilitators was
timetabling and the juggling act required to deliver the intervention at the same time each week. Some
facilitators identified a small cost to their own time, and a need to be more organised, but most felt that
their workload was unaffected and that other staff helped them to fit the sessions in when there was a
timetable clash (e.g. with school trips):

The teachers have never had a problem with them actually missing that lesson, as they know what those
children come back to class like, and they’re very happy that it’s worth it and they’re not losing, they're not
missing anything.

L/43/11

Related to this, most facilitators noted that, for LEGO® based therapy to continue in their schools, there
would be an initial financial cost for the LEGO sets, which were perceived as expensive, and therefore
the intervention must be seen as ‘worth it’ to justify this. Some of the schools had received donations
and voluntary contributions from parents/guardians or planned to fundraise, but one school said that
this large initial cost was a barrier to the continuation of LEGO® based therapy beyond the trial:

The other cost would be and that would be the real sticking point is, you know, having to buy the LEGO
kits. That is, and that would have to be thought through carefully.
L/33/11

Some facilitators noted that there was a key staff member (e.g. head teacher, inclusion manager or
SENCO) who demonstrated clear enthusiasm for LEGO® based therapy and supported them doing this

work during the trial:

I was allocated the time to do it, my school was behind me and they gave me the hours that | needed to it.
Y/06/11
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Perceived effectiveness

Children and young people with autism spectrum disorder

All facilitators said that they perceived LEGO® based therapy to be positive for their groups and that
they had seen benefits during the sessions, the greatest of which were improved communication and
socialising skills. The facilitators also stated that LEGO® based therapy had helped group members with
team working, turn-taking, and being patient and calm with each other. Some also noticed that the
intervention group members had become friends, which they felt would not have happened without
the intervention:

Because I'd never heard him have a conversation before but he had the opportunity to do that in a
quieter space.
Y/02/11

One boy is autistic, and the other boy that shows lots of autistic traits, both on the playground would
basically just play by themselves or walk around the perimeter of the playground and just play on their
own. And they are now best friends.

L/41/11

There was a definite increase in the amount of instructions this child could follow at one time.
L/35/11

Other benefits noted included increased confidence in talking in class, improved language skills and
greater resilience when tackling problems. However, some reported that, although they saw benefits
for autistic CYP during the sessions, they were not sure that these benefits were visible beyond the
group setting to other staff members or parents. They suggested that a longer-term intervention would
perhaps help to embed longer-term benefits.

Children and young people without autism spectrum disorder

Most of those interviewed felt that LEGO® based therapy was beneficial to the non-autistic CYP who
participated in the groups. They explained that these CYP would act in a supporting role in the group
setting, which they then transferred to the classroom and playground. Facilitators suggested that
similar benefits for non-autistic CYP as for autistic CYP had been observed, including language skills,
confidence, patience and, in some CYP, fine motor skills.

Teaching staff

Most of the facilitators explained that they felt that they had gained beneficial new skills that they would
continue to use both inside and outside the classroom. Indeed, some said that LEGO® based therapy had
given them new approaches to communication to explore with autistic CYP, and some also suggested
that participating in the trial reflected well on their school as a whole:

So I think that it has been positive and it is something that has created transferable knowledge and skills,
not only for, | guess me, as an individual, but | guess it’s also from their [CYP’s] perspective as well.
L/40/12

Self-efficacy

Most facilitators felt that the training for LEGO® based therapy provided as part of the trial adequately
prepared them to deliver the manualised intervention in their schools. Most said that they enjoyed the
training and felt well equipped to deliver the intervention afterwards. Some noted that receiving the
group training format was helpful because they could ‘bounce ideas’ off one another:

It was a really, really good training session day. | really enjoyed it. | felt, after | came, | couldn’t wait to start.
L/07/11
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A couple of the facilitators stated that they would have preferred a little more training on conflict
resolution during the sessions, and some, although they may have been nervous to start LEGO® based
therapy after the training, discovered that this potential problem reduced after the first session:

I would say, you know, maybe in the training, go over a little bit more the issues you may encounter and
how to deal with those.
L/33/11

Nearly all the facilitators agreed that TAs should have the right set of skills to be able to deliver LEGO®
based therapy in practice (i.e. outside the trial, if adopted by schools). Most suggested that patience

is the most important skill needed, and it is important to give CYP enough time to solve their own
problems before intervening. One facilitator explained that class teachers may not be as well equipped
to deliver LEGO® based therapy as TAs and that facilitators, therefore, should be chosen carefully:

| think they need to be very patient and understanding. And | think they need to know their children and
know what makes them tick.
L/4¢6/11

Related to this, the facilitators emphasised the importance of group dynamics to the success of the
sessions. They explained that relationships between CYP were important to consider when assembling
the group. Similarly, facilitators’ prior knowledge about, and positive relationships with, the CYP were
helpful to ensure smooth and effective delivery of and participation in LEGO® based therapy:

You've got to really think about the group and the dynamics of your group.
L/2¢6/11

Most facilitators in this substudy did not and would not choose to make adaptations to the delivery of
LEGO® based therapy; they felt that the intervention already worked well. Some made or suggested
small changes, including running the sessions twice weekly (when there was a time constraint such as
completion before half-term), giving out more certificates on a regular basis and using the LEGO® based
therapy techniques in other settings (e.g. cooking lessons):

| don’t think | would adapt anything, because for me, it flowed really well.
L/07/11

Twice a week did work really well. It might have felt a long time between sessions if we'd only done it once
a week.
Y/21/11

Summary

Overall, the evaluation of the fidelity and acceptability data shows a high level of intervention fidelity for
many aspects of the delivery of LEGO® based therapy during the trial and that the facilitators felt able to
deliver LEGO® based therapy as intended.

This finding is supported by data from the quantitative acceptability substudy, which showed that 100%
of facilitators rated their ‘self-efficacy’ to deliver and ‘affective attitude’ towards LEGO® based therapy
positively. Overall acceptability scores were positive for facilitators (median 5) and parents/guardians
(median 4). Facilitator ratings of LEGO® based therapy were generally higher than those given by
parents/guardians, and this was statistically significant for all participants and subgroups.
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Overall, the qualitative substudy suggests that LEGO® based therapy was very acceptable to facilitators
who had delivered this as part of the trial. The intervention was viewed positively by CYP and facilitators
as well as by the wider school staff, so much so that in some schools it is being delivered post trial.
LEGO® based therapy was not seen as a major burden on staff or wider school business, and, although
some challenges with delivery were identified, they were generally perceived to be outweighed by the
perceived benefits of the intervention. Facilitators felt that they had a clear understanding of LEGO®
based therapy and that this was easy to communicate to others overall, but sometimes clarification of
terminology and modelling the intervention were needed to increase understanding and acceptance.
Facilitators also suggested that the LEGO® based therapy training prepared them well for delivery
during the trial and that they did not identify any necessary adaptations, other than perhaps altering the
frequency or total number of sessions.
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Chapter 6 Discussion

Review of main findings

The I-SOCIALISE trial recruited 260 autistic CYP from 103 schools, 250 of whom (from 98 schools)
were randomised to either LEGO® based therapy with usual support (i.e. the intervention arm) or usual
support alone (i.e. the control arm). Using the main outcome measure of social skills (measured using
the SSIS social skills subscale), a marginally significant modest positive difference of 3.74 points (95%
Cl -0.16 to 7.63 points; p=0.06) was seen at 20 weeks post randomisation for CYP in the intervention
arm using ITT analysis. The values contained in the 95% Cls for the ITT were below the pre-specified
MCID of 9.6 points. However, the primary and pre-planned sensitivity analyses of the primary outcome
provide consistent evidence of a modest positive difference, with standardised effect sizes between
0.15 and 0.21 of the SD of the points score at baseline. In particular, the estimated difference between
arms increased slightly in the pre-planned per-protocol analysis to 4.23 points (95% Cl 0.27 to 8.19
points; p=0.036). Only 3 of the 31 pre-specified secondary outcomes were significant at the 5% level,
but the majority of the effect sizes favoured the intervention arm, and this corroborates to some extent
the modest impact observed for the primary outcome.

Compared with usual support alone, LEGO® based therapy with usual support was found to be likely

to reduce overall costs (from both the NHS/PSS and the societal perspectives) and provide marginal
improvement in QALYs, as evidenced by both primary and secondary analyses. Overall, the self-report
and independent assessments of fidelity showed that the intervention was delivered with a high/
moderately high degree of fidelity, and the intervention was reported as acceptable to both the teaching
staff delivering the intervention and most parents/guardians (teachers > parents). Many of the schools

in the trial considered LEGO® based therapy to be a helpful semistructured intervention and have
continued to deliver the intervention after the end of the study. These modest and limited positive
findings are considered in relation to the study as a whole, the strengths and weaknesses of the trial,
and previous intervention evaluation research.

The pre-specified definition of a MCID (i.e. 9.6 points on the SSIS social skills subscale) was identified
prospectively by clinicians on our research team based on a Cochrane review,?® which suggested that

a MCID of 0.47 standard deviation would be appropriate. The modest positive findings in this trial

can be contextualised by findings from other study outcomes. There is support from an improvement
in internalising (emotion) scores from the parent-completed SSIS at the primary outcome time point
(-1.23 points, 95% Cl -2.40 to -0.05 points; p=0.04) and also at 52 weeks (-1.23 points, 95% Cl -2.40
to -0.05 points; p=0.04). The total parent-/guardian-rated mental health score (using the SDQ) at the
primary outcome time point also showed lower scores in the intervention arm than in the control arm,
although this finding was not significant (-0.93 points, 95% Cl -1.95 to 0.08 points; p =0.07). Teacher-
rated self-control approached statistical significance at 20 weeks (0.94 points, 95% Cl -0.04 to 1.92
points; p=0.06) and at 52 weeks (1.40 points, 95% Cl 0.25 to 2.54 points; p=0.02). The other outcome
measures show no statistically significant differences. These individual results should be viewed with
caution because of the number of secondary outcome measures; however, the forest plots indicate
overall support for a modest improvement in outcomes.

This was a clinical effectiveness and cost-effectiveness RCT; therefore, we should consider the health
economics outcomes carefully.

Cost-effectiveness analysis
Quality of life, using both the EQ-5D-Y and the CHU-9D, was rated higher by those in the intervention
arm than those in the control arm. These differences are relatively small, but it is notable that both
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the parent-completed and the CYP-completed questionnaires showed the same positive differences.

In addition, in the sensitivity analysis, when plotting the incremental cost of LEGO® based therapy
against the incremental QALYs, the majority of bootstrapped incremental cost-effect pairs were in the
fourth quadrant (i.e. the bottom right-hand quadrant). This indicates that, after taking uncertainty into
consideration and adjusting for the imbalanced baseline utility, the differences in EQ-5D-Y and CHU-9D
scores remain positive, and the costs of LEGO® based therapy remain lower than for usual support.

The results of the health economics analysis show a marginal increase in QALYs and reduction in school-
based intervention costs [such as Social Stories™ (Carol Gray) and visual schedules] when comparing

the intervention arm with the control arm. The results also show a reduction in overall costs (albeit

with wide Cls), particularly through attendance at CAMHS. The lowered CAMHS costs found in the
intervention therapy arm appear to be related more to a small number of CYP receiving high levels of
high-tariff CAMHS support in the control arm than to a general drop across the whole group. This is

a relatively positive finding in that many of the autistic CYP had evidence of co-occurring emotional

and behavioural problems at baseline and CYP in both trial arms seemed to be receiving approximately
similar support from CAMHS. It was also found that LEGO® based therapy resulted in a reduction in

the mean frequency of CAMHS support received compared with baseline. Given the high threshold

for receiving CAMHS support, it is likely that the CYP requiring support had more severe needs. Such
findings should be treated with caution and need to be further investigated. The reduction in education
costs may be related to the fact that CYP in a LEGO® based therapy intervention might be less likely

to be put forward for other interventions (e.g. the SULP).** There was evidence, however, that schools
reported a range of other interventions being received by autistic CYP in both arms of the trial, including
Social Stories, visual schedules and one-to-one mentoring. The reduction in wider costs, including
CAMHS costs, is worthy of comment. It could be that the clinical improvement or prevention of clinical
deterioration lead to less likelihood of referral to CAMHS or a discharge from CAMHS if a child or
young person is already in their care. It is important, however, to consider alternative explanations. For
example, if the intervention improves comorbid problems, this might lead to a reduced likelihood of
referral to CAMHS (e.g. for behavioural problems)® or the child or young person may stop being seen by
CAMHS.# We explored this by looking at changes in the subscales of the SDQ and found no statistically
significant difference between arms for any of the five subscales. If a school-based intervention is
improving a child or young person’s social skills and is viewed positively by teachers and parents/
guardians, then this may reduce the likelihood for referral to CAMHS?° because of reduced levels of
teacher and parent/guardian concern. However, research to date suggests that higher parental anxiety
tends to reduce referral rates, not increase them, in many circumstances.’* Other possible reasons for
reduced costs might include a belief by a parent/guardian that an active intervention is happening and
so for this reason taking part in another intervention at the same time is not necessary.

Qualitative analysis
Overall, there was a high level of intervention fidelity for the delivery of LEGO® based therapy.

The qualitative analysis suggested that LEGO® based therapy was very acceptable to facilitators and was
also viewed positively by CYP and the wider school staff.

Facilitators believed that the LEGO® based therapy training prepared them well for delivery during the
trial and did not identify any crucially necessary adaptations. Facilitators commonly reported observing
improvements in both communication and social skills for CYP in intervention sessions. There were
mixed findings about whether or not the CYP generalised these skills. Some described improvements
being taken into other settings (e.g. into the playground), whereas others reported that some CYP
appeared to struggle to generalise these skills. Previous authors have described problems with the
generalisation of social skills learning in autistic CYP.”2 However, it is also clear from research that
autistic CYP are not a homogeneous group and many autistic CYP can generalise learning in the right
conditions, with some CYP finding this easier than others.”®* Identifying the components of effective
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interventions that create the conditions that both accommodate the differing needs of autistic CYP and
promote skills development is an important area for future research.

For a new school-based intervention, training generally ran smoothly, with the intervention being
delivered to a high level of fidelity and not too resource intensive for busy school environments in terms
of training, supervision or delivery.

Subgroup and secondary analyses

Turning to the subgroup analysis to explore the moderating effects of ASD symptom severity (as
measured using the SCQ), the results showed no clear pattern (see Table 15). There is no convincing
evidence of a differential effect for CYP with different levels of ASD symptomatology. However, when
an interaction term between subgroups and intervention was added to the primary outcome model
for the ITT population it was borderline statistically significant (p =0.08), and an additional unplanned
sensitivity analysis looking at the subgroup effect for selected secondary outcomes was equivocal.
How might we understand these findings? Taking an active role in LEGO® based therapy is reported to
provide a structured, play-based opportunity for autistic CYP to develop socioemotional learning skills
at a developmentally appropriate pace.®’

Post hoc exploratory analyses were conducted to explore the potential for observational analysis of

the trial data in a subsequent substudy. These analyses show that the effect size is potentially greater
for certain subgroups and where there is a critical mass of autistic participants in therapy groups.

These additional analyses are not intended to be confirmatory and are not used in drawing the overall
conclusion of a modest borderline significant effect. In this post hoc unplanned analysis we were able to
look into the effect of school size and found some limited evidence that schools with six or more autistic
CYP had a larger difference (8.23 points, 95% Cl 1.79 to 14.68 points) than schools with fewer than six
autistic CYP (1.45 points, 95% Cl -2.95 to 5.85 points). Interestingly, in these schools the improvement
approached the MCID. Our findings suggest a greater intervention effect when delivery adhered more
closely to the protocol and there were two or more CYP with a diagnosis of ASD in each therapy session,
as shown by the unplanned per-protocol analysis, which shows an effect of 4.56 points (95% Cl 0.24 to
8.87 points; p=0.038). These results should be read with caution but may provide direction for future
research planning. It is instructive to consider in more detail the issue of numbers of autistic CYP in the
school. There are a number of possible mechanisms. One of these is that schools with a large number
of autistic CYP may have more staff training opportunities and larger numbers of skilled and trained
teachers and TAs with knowledge and experience of ASD. This may mean that, when we were training
teachers and TAs to deliver LEGO® based therapy, some may have already had considerable knowledge
of ASD and practical experience of working with autistic CYP and that this aided their ability to deliver
the intervention. Another possibility is that, because of the larger numbers of autistic CYP in the school,
it was more likely that more than one autistic CYP would be in the group. There is some evidence in
adult ASD research that peer-to-peer communication’ and more relaxed social interaction?®” may be
facilitated by autistic people being together.

The capacity to gain new social skills and integrate social and emotional learning in everyday social
interactions are tasks integral to successful social functioning and relationships.”®?? There is evidence
that in autistic individuals these skills can continue to develop through childhood and into adulthood.%®
This skills development over time was perhaps also supported by our secondary post hoc analysis
finding that the beneficial effect was higher for secondary school CYP, at 7.45 points (95% Cl -0.93

to 15.83 points). However, we found no meaningful differences in loneliness scores between groups
from baseline to either 20 or 52 weeks. These subgroup analyses were not pre-planned and the results
should therefore be treated with caution. Although these findings are modest, they are interesting given
that, prior to the study, during our development and consultation work, peer reviewers questioned
whether or not secondary school-aged CYP would enjoy or engage in LEGO® based therapy. There

are common misconceptions that LEGO is a toy for younger children. In fact, LEGO bricks appeal to a
very wide developmental and chronological age range, including CYP and adults, as evidenced by very
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active adult fans of LEGO (AFOL) communities [e.g. there are AFOL groups with over 20,000 members
on Facebook (Metaverse Platforms, Inc., Menlo Park, CA, USA) at the time of writing]. In fact, attrition
rates and qualitative interviewing showed strong engagement and acceptability from secondary school
participants. This is in line with the fact that the intervention was originally designed for CYP without
learning disability, with a good level of language and in line with previous unpublished research exploring
LEGO® based therapy that showed positive outcomes for children aged 9-17 years.1°!

It is common practice in the UK for autistic CYP to be placed in mainstream schools, particularly if

they do not have a learning disability. As a result, the population of autistic CYP is widely spread rather
than concentrated in SEN schools. During recruitment we found that a number of primary schools

had only one child or young person in the school who was eligible for the trial. This is reflected in the
51% of sessions in primary schools that were run with just one autistic child or young person. Simple
infographic data collected from the additional non-autistic CYP showed that, although some were
neurotypically developing CYP, others were being assessed for ASD or had other social communication
difficulties. We were able to carry out an unplanned compliance analysis using participants in groups
with an average of two or more autistic CYP in their sessions as the definition of compliance, and this
provided borderline significant evidence (p=0.06, 95% CI -0.2 to 11.5 points) that greater numbers of
autistic CYP in sessions were associated with a higher estimated effect on the main outcome measure
(i.e. 5.7 points). Indeed, the Cl for effect for compliers had an upper bound above the MCID (at 11.5
points). These signals of possible positive effect may be interpreted in a number of ways. There is a
suggestion that LEGO® based therapy is more effective where there are more autistic CYP in a group
and in secondary schools in general. There is also a signal that this may also apply where there are more
autistic pupils in the school. It may be that there is some confounding taking place, with, for example,
larger schools (e.g. secondary schools with ASD units) contributing to all these factors. Larger schools
may have larger numbers of staff trained in ASD or be better resourced to support autistic children. One
approach to help disentangle this and get maximum use of the data collected is a subsequent in-depth
causal impact analysis.

Long-term follow-up: main outcome measure at 52 weeks

Because the long-term outcome point was 52 weeks post randomisation, many of the CYP had moved
into a new school year and therefore had a new teacher. Associated teachers were required to know
the child or young person well, and this may be particularly relevant in this population owing to the
importance of familiarity for autistic CYP; however, this was often difficult where CYP had moved
schools and teachers were approached for follow-up after knowing the child or young person for only
a short period. Having a more detailed knowledge about a child or young person could influence the
rating of the outcome measures in a number of ways. On the one hand, it could be that teachers with
longer-term knowledge of the child or young person are able to note subtle changes in the child or
young person’s behaviours including, for example, social skills and interactions in the classroom setting.
On the other hand, it could be that existing teachers were influenced by a bias in the knowledge that
the child or young person had been in an intervention, introducing performance bias. However, it was
also common for new teachers to be aware of the child or young person’s previous participation in

the intervention, meaning that they may have been susceptible to the same bias. In addition, asking
new teachers to complete the questionnaires about their associated child or young person, although
necessary for long-term follow-up in a pragmatic school-based study, may have introduced some
differences in perspective and styles of questionnaire completion to those of the initial teacher at
previous time points. This raises the wider question of what might be the ‘best’ and/or most accurate
way to record change in behaviours and skills over time in an education setting. For example, blinded
outcome measures from RAs who observe social skills for short periods of time may be reliable in an
efficacy evaluation research study but may not reflect overall everyday social competence, especially
given the wide variety and variability of behaviours often seen in autistic CYP in different settings,

on different days and in different social contexts.'°>-1%* Blinded observations usually take the form of
40-minute classroom or playground observations and thus may not reflect overall, everyday functioning.
Teachers or parents/guardians who know the CYP well provide a different perspective; each may be
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able to rate CYP on complex social skills, but they are also likely to be influenced by a range of factors
(e.g. a desire to see improvement, experience in home or education settings), which again may introduce
bias. This is an ongoing concern for methodologists in all complex intervention evaluation efficacy and
effectiveness studies of this nature.

It appears that no significant harm was caused by the intervention, based on the limited number of
reports of AEs and SAEs throughout the trial. Minimal AEs were recorded and included instances of
emotional distress experienced by some CYP participating in groups. Each instance fell under the
category detailed in the study’s protocol as possible expected AEs based on the trial population and
was reviewed by the study’s DMEC. It is important for those intending to train in and deliver LEGO®
based therapy to be aware of and constructively manage these types of expected AEs. Three SAEs were
reported but these were deemed unrelated to the intervention.

The trial in context

Despite the promise of school-based interventions and the results of several reviews exploring
them,?3-2527.10510¢ 3 recent systematic review and meta-analysis found that group work to develop

social skills in autistic CYP shows no statistically significant improvement when using teacher report

of outcomes.?? This demonstrates the challenges of achieving positive outcomes and/or identifying
appropriate intervention outcome measures in this vulnerable group. The modest but consistent positive
findings in our study in this context are encouraging.

Establishing the delivery of effective school-based interventions has the potential to address inequities
in healthcare outcomes.?®” CYP are in schools for long periods of time with both universal classroom
support and targeted interventions devoted to their care. This creates the conditions for possible
cost-effectiveness benefits owing to, for example, low implementation costs?®> compared to specialist
services, although in practice few school-based studies explore intervention cost-effectiveness.?> Our
study provides useful cost-effectiveness information.

To date, systematic reviews of interventions that improve social skills in autistic CYP and that can

be delivered in schools??-27:1051% jnclude SULPs*! and other language support interventions, peer-
mediated approaches,' social skills training by allied professionals,'® play-based interventions,*°
social skills interventions,?® behavioural interventions,'** communication skills interventions,*'? emotion
recognition support,*'® school structural and cultural changes such as TEACCH®? (Treatment and
Education of Autistic and Related Communication Handicapped Children, University of North Carolina,
Chapel Hill, NC, USA) and multicomponent interventions such as JASPER (Joint Attention, Symbolic
Play, Engagement and Regulation)*** and SCERTS (Classroom Social, Communication, Emotional
Regulation and Transactional Support).1*> These are delivered in a range of ways, including whole-school
approaches,?® comprehensive treatment models,?”1%> a range of targeted interventions,?>1% parent
support or training,'*¢ technological interventions!'*'” and after-school clubs.'®> These often involve
professionals from outside the classroom with specialist expertise, such as speech and language
therapists, to deliver them. There are interventions that can be delivered by teachers or TAs in an
individual group setting, including one-to-one mentoring, visual schedules or Social Stories.®* However,
few studies have been evaluated using RCT design,?® and to date the findings have been mixed.

Many interventions for improving social skills in autistic CYP are not naturalistic including, for
example, adult-directed learning,?® modelling,'*® video feedback,'*? visual scripts'? or other techniques.
The LEGO® based therapy intervention places CYP in a fun setting in which they are playing with

toys. It makes use of intrinsic motivation?! by being enjoyable, unlike many other therapies for

social skill development. Furthermore, this study has shown that the intervention can be delivered
reliably in classrooms by school staff such as TAs and teachers with training and shows positive
cost-effectiveness results.
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Strengths and limitations of the trial

Strengths of the trial

To the best of our knowledge, the I-SOCIALISE trial is the first large-scale RCT evaluating the clinical
effectiveness and cost-effectiveness of LEGO® based therapy in a UK education context. It was a
pragmatic trial run in the real world, with teachers and TAs delivering the intervention. In our opinion,
this study has successfully remedied a number of methodological limitations of previous trials of

this intervention.

Recruitment to the trial was smooth and to time and target, with a very low attrition rate of 12% for the
primary outcome at 20 weeks post randomisation (15% lost to follow-up across all outcome measures),
which is in contrast to the drop-out rates of 28-75% reported in a meta-analytic review of child mental
health studies.'?? Because strong predictors of drop-out rates found in the meta-analytic review!?? were
treatment and therapist factors, this was a positive finding.

The trial design incorporated a number of features to reduce bias. Cluster randomisation was used

to reduce the possibility of contamination, with staff who were supporting either the intervention or
control arm located in different schools to avoid them influencing each other. All trial participants were
consented prior to informing the schools which arm the school had been allocated to in order to avoid
selection bias. Frequent communication was maintained with both the intervention and control arm
schools throughout the duration of the trial (i.e. the recruitment, intervention and follow-up phases)

to reduce attrition bias. Control schools were offered the opportunity to receive training in LEGO®
based therapy after the end of their involvement in the trial to reduce both demotivation in the control
schools, which could impact on data completion, and any risk of contamination if school staff sought out
intervention training in LEGO® based therapy from alternative sources during their involvement. Schools
were made aware that the study had not yet concluded and results on the intervention’s efficacy and
any potential harms were not yet available, but that this information would be shared once the study
had completed and the findings had been approved.

Previous research undertaken in a school setting yielded less generalisable results owing to the low
sample size.*? The present study, however, was able to assess LEGO® based therapy with a relatively
large sample (for studies of ASD) using well-recognised measures that assess social competence. The
nested feasibility study included in this trial allowed us to first assess the feasibility of carrying out the
trial and to discover any hinderances to implementation. The trial was specifically designed around

the mainstream school environment with an awareness of the needs of education staff, timetabling
and other logistical constraints and the needs of CYP (including those with and without ASD). PPI
work aided the careful design of the study for this setting. Recruitment and intervention delivery were
undertaken with school term times in mind, meaning that recruitment and follow-up periods were built
around the long school summer holidays and a shorter amount of time for schools to deliver their 12
sessions of LEGO® based therapy when applicable. The trial team also anticipated that some mainstream
schools (especially primary schools) were likely to have a relatively small number of eligible CYP and
included in the trial protocol alternative arrangements for ‘additional CYP’ to join intervention groups
where necessary.

The trial assessed both the clinical effectiveness and the cost-effectiveness of delivering LEGO® based
therapy to autistic CYP in mainstream school settings and included longer-term follow-up. The findings
will be of interest to NHS health and social care providers, local authorities, families and community
professionals including school staff members.

The fidelity and acceptability work show good completion rates for the self-report measures (facilitators,
93%; parents, 77%) and the fidelity checklists (overall, 99%). The use of Sekhon et al.’s>®> TFA to structure
the data collection and analysis in the different aspects of the acceptability substudy was helpful in

unifying understanding of a broad concept of acceptability. As the use of the TFA increases in the future,
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this data set will provide valuable information and enable direct comparisons with the acceptability of
other, similar, interventions.

A further strength of this research was the continuous involvement of PPI representatives and experts
in LEGO® based therapy from the initial design of the research and the study set-up through to the end
of the trial. The Young Dynamos and the NAS contributed to the initial design of the trial alongside a
range of school and local authority staff, and provided the study team with invaluable feedback about
implementation that allowed the trial to run smoothly throughout recruitment and follow-up stages,
ultimately leading to over-recruitment and positive qualitative feedback from participants. Co-applicant
Gina Gomez de la Cuesta, an expert in the field, was able to help create an intervention delivery manual
(see Report Supplementary Material 1) and training package for all school staff members who were to

run LEGO® based therapy sessions (i.e. the facilitators). She also delivered the training package to local
authorities in each region and to the study team members who went on to successfully train the school
staff, who in turn achieved high rates of treatment fidelity.

The training model used for the trial allowed us to train > 100 schools in the delivery of LEGO® based
therapy. Our findings suggest that this model is appropriate for roll-out by local authorities. The study
has also improved networking across local authorities, schools and parent groups, with the development
of parent support groups and teacher-/school-based networks. This consolidated the expertise of the
COMIC research team, which specialises in trialling CYP-friendly and CYP-oriented interventions for
CYP with mental health difficulties.

Fidelity

Facilitators' self-reported fidelity to the intervention was very high, at 99% for core content and 91%

for all content. The core content addressed four areas: (1) whether or not the CYP were encouraged and
supported to interact and co-operate, (2) if the CYP worked with other CYP to build a model using the
three roles, (3) if the facilitator highlighted an aspect of positive social interaction and (4) if the facilitator
highlighted an aspect of social interaction involving a challenge and prompted the CYP to problem-solve
together. The self-reported fidelity percentages suggest that throughout the research the facilitators
were able to deliver the intervention with reasonable adherence to the intervention training manual.

For CYP to have received a per-protocol dose of the intervention, participants had to have attended

six or more intervention sessions. Overall compliance levels were very good across both primary and
secondary schools, with only 9 out of 130 participants attending fewer than six intervention sessions.
This suggests good levels of acceptability among both facilitator and CYP participants.

Acceptability feedback

Facilitators did not report LEGO® based therapy feeling burdensome in the school context and reported
that it was easy to incorporate into school life. Given the very intense school-life experiences of

many education professionals, this outcome was most likely a result of the pragmatic approach to the
training and intervention delivery. The qualitative findings from education staff, parents/guardians

and CYP show that this is a well-liked intervention that can be delivered in the real world. Indeed, no
CYP were excluded from the intervention groups, an important consideration when it is likely that the
autistic CYP are also likely to have additional emotional and behavioural needs.® Facilitators had a good
understanding of LEGO® based therapy and were generally confident in delivering it. There was also a
widespread belief that LEGO® based therapy was fun but also that the intervention was delivering more
than play for many CYP.

Limitations of the trial

Although the recruited sample is representative of the gender balance in ASD'?® and representative of
the regions from which we recruited in terms of participant ethnicities,*?* it is not representative of the
cultural diversity of the UK as a whole. Recruitment was slightly above target and, owing to missing
primary outcome data at baseline or at 20 weeks, the overall effective attrition rate was 13%. This was
lower than allowed for in the sample size calculations (which was 16%). However, at 20 weeks, the
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attrition rate was slightly higher in the control arm (at 18%) than in the intervention arm (at 9%). There
was a tendency for the control arm to have slightly lower return rates for all measures, although overall
return rates were high, at 85%.

Blinding of outcome assessors

Having unblinded outcome measurement is a weakness, although blinded assessments also come with
weaknesses. Although some large meta-analyses of healthcare studies suggest that reported outcomes
do not differ greatly depending on whether measurement is blinded or unblinded,'? other studies in the
field of school-based research suggest that differences in effect sizes can be up to 36%.'% However,
even in high-stakes studies (e.g. in depression in CYP), blinding of outcome measurement is often not
achieved because of the methodological challenges of obtaining accurate information about social,
emotional or mental health status without knowing the child well.*?”

Teacher-completed outcome measures

To assess the sustainability of the LEGO® based therapy intervention into the next academic year, a
52-week (i.e. 1-year) follow-up point was chosen. We worked closely with schools and implemented
a number of strategies to support retention and the longer-term follow-up data collection, but
despite this, and in common with other education intervention research, there are some limitations
in the completeness of some measures, particularly in relation to the teacher-completed measures at
52 weeks.

CYP-completed outcome measures

The CYP-completed questionnaires (the MSPSS, ALS and CHU-9D) are all well validated for use in this
population. However, although all the recruited CYP attended mainstream schools, RAs reported that
some CYP struggled to complete these self-report questionnaires (some of which had up to 45 items)
and/or had difficulties with the language and the format of the rating scales (especially the MSPSS and
the ALS), even with the support available. Furthermore, the RAs observed that some CYP were better
able to complete these questionnaires at school than at home. Some parents/guardians suggested that
this was a result of the school context and that their child felt that work should be kept at school, not
brought home. Obtaining the CYP perspective is important. Further research is needed on how best

to support CYP, including those with ASD, to complete standardised outcome measures. This should
include consideration of factors such as the form of the questionnaire as well as the setting in which the
information is obtained (e.g. clinic/school/home, pen and paper/technology assisted).

Supervision and intervention training

For the consistent delivery of manualised interventions, regular supervision would usually be considered
a marker of best practice. However, it was not possible for ongoing supervision of facilitators to be
provided in this trial. The training team made an open offer for facilitators to make contact if necessary,
but those who did make contact rarely asked for guidance on intervention delivery. Some schools
reported to the trial team that they had deployed informal in-school supervision by senior staff.

Despite the planned training schedule agreed with the different local authorities, there were several
occasions when the local authority’s staff were unable to do the training and study team members

were required to deliver the intervention training to schools. Although the training requirement (and
potentially the supervision component) is relatively modest for this community-based intervention,
dedicated personnel time is an important resource constraint for local authorities, which would need to
be addressed before a wider roll-out of this intervention could be successfully implemented into schools.

Complexity of LEGO

The study protocol included ensuring that the complexity of the LEGO sets was appropriate for the age
and developmental stages of CYP in the LEGO® based therapy groups. However, despite this, a small
number of primary school facilitator staff fed back that some of the LEGO sets were too complicated
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for the younger children and for some CYP with more severe ASD. Facilitators also reported that it is
important that the LEGO set chosen is of the right complexity for each specific group. This aspect of
the intervention was not assessed in the study but should be considered in any future study of LEGO®
based therapy.

Health economic analysis

The economic analysis was subject to four limitations. First, funding sources for a few types of staff
were not always clear. For example, speech and language therapists can be funded by the NHS, schools
or local authorities. Such diversity causes difficulties when it comes to costing and reporting the results
because detailed information about funders for each member of staff involved is unavailable. Several
assumptions have been made based on service locations and published guidelines (i.e. Unit Costs of
Health and Social Care 2018)* for costing. Hence, the summarised cost results for different perspectives
need to be treated with caution. However, the overall costs (from the societal perspective) should
remain robust.

Second, a significant number of values required for the cost-effectiveness analysis were missing (see
Appendix 3, Table 42), partly because of unintended causes and partly because of the attrition in
response to questionnaires over time. Overall, around 55.6% of CYP had both EQ-5D-Y and resource
use data (NHS/PSS) at all three time points. Among those who had missing values, around 95% had
missing resource data and around 85% had missing EQ-5D-Y data. The sources of missing resource
data across parents, teachers and facilitators. There is a concern that the number of missing values
may introduce biased results as well as inaccurate conclusions. However, our results are unlikely to be
affected because the results of complete case were consistent with the base case (i.e. imputed cases).

Third, the calculated intervention costs might have been underestimated. This is because several

items associated with training and intervention sessions were not costed owing to data constraints.
These included opportunity costs of trainee time, opportunity costs of school venue for delivering
interventions, recruitment cost if intervention was rolled out and supervision costs. However, it is
unlikely that the results of the dominance of the intervention over usual support would be affected, as
these costs are considered to be small. The affects of these costs would be even smaller after allocating
them to every CYP and for every session. Further research on the exploration and measurement of the
costs with considerations is desirable.

Fourth, our economic analysis assessed the short-term cost-effectiveness of LEGO® based therapy
between baseline and the 52-week follow-up only. The cost-effectiveness beyond the 1-year time frame
remains unknown. Further model-based evaluation is required to assess longer-term cost-effectiveness
(i.e. end of school age, early adulthood or lifetime) and allow for the measurement of CYP’s lost
productivity in adulthood.

Qualitative methods

The acceptability substudy had three main limitations. First, this substudy included the perspectives of
only facilitators (i.e. educational staff) and parents/guardians (albeit as a proxy for their child). Although
both groups did reflect on the CYP’s experiences (in the qualitative interviews and the 20-week survey),
it seems reasonable to suggest that greater insight into the acceptability of LEGO® based therapy

to CYP could be gained by interviewing CYP directly. Second, a specific limitation of the qualitative
interviews was the self-selecting sample of facilitators who provided informed consent to take part in
this substudy. It is plausible that we have managed to capture the opinions of only those facilitators who
viewed LEGO® based therapy most favourably. Third, it would have been useful to have recruited more
facilitators from secondary schools to allow exploration of acceptability of LEGO® based therapy in that
context in more depth. Despite these limitations, the findings from both the qualitative and quantitative
components of the acceptability substudy are consistent, suggesting that these limitations may not have
been too impactful.
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Fidelity assessment methods

The limitations of the fidelity assessment include the reliance on video-recordings of only a subsample
of LEGO® based therapy sessions. It is possible that these recordings did not provide an accurate
representation of how LEGO® based therapy was delivered owing to the Hawthorne effect.'?® Having
the resources to record all LEGO® based therapy sessions throughout the trial and in both primary

and secondary schools (and then randomly sampling to identify the sessions for independent fidelity
assessment) would have been a more robust methodology. However, the time-consuming, resource-
intensive nature of that scale of work, including additional consents, particularly for busy staff in
mainstream schools, outweighed the benefits of undertaking the work in that way. In addition, there
was similarity between the independently and self-assessed record of fidelity, and, as highlighted in the
acceptability substudy, facilitators reported that LEGO® based therapy was easy to deliver, as intended.

Implications for practice: meaning of the study and implications for clinicians and
policy-makers

This trial addressed areas relevant to current NHS priorities and the NHS Long Term Plan,*?° focusing on
child mental health and child development,*3°131 with particular focus on the delivery of interventions
in education contexts.'32133 On the basis of our findings in the round, although the level of clinical
improvement did not meet our predetermined MCID, we believe that implementation of LEGO® based
therapy in mainstream schools can provide cost-effective social skills development opportunities for
autistic CYP. The intervention, which is both enjoyable for CYP and able to be integrated in everyday
school provision, and which can potentially reduce the need for access to specialist NHS intervention
and additional school-based interventions, suggests that LEGO® based therapy could be implemented
without the need for additional resource in schools at a time when resources are very limited. We
recommend that further research evidence on its use is obtained that, together with the findings from
this study, can be considered by NICE.

In line with another small, school-based study of LEGO® based therapy*? we found that there were
good levels of maintenance of fidelity to the intended intervention delivery. This is an important
finding in relation to the training of education staff to deliver the intervention and of future trainers
(e.g. in the local authorities). We were able to train school staff successfully in using a model that,
with a relatively small amount of additional dedicated resource, could be rolled out on a larger scale.
One small but notable gap in the largely positive fidelity ratings was this: facilitators appeared to use
fewer rewards than in the original LEGO® based therapy design.®”* This could be related to cultural
differences from the original work undertaken in the USA or to training and supervision of the education
staff responsible for delivering the intervention (i.e. facilitators). These factors, such as the use of
rewards, when delivering a community-based intervention in the UK context, provide an important
reminder of the importance of ensuring that interventions are accessible across cultural groups and
building this into both training and evaluation. Furthermore, it will be important to consider the
specific skills that facilitators need to have. Levels of ASD knowledge and practical experience may
well be important. Supervision and the development of LEGO facilitator networks may also provide
a useful ongoing resource for schools and local authorities to support high levels of fidelity for this
manualised intervention.

Recommendations for future research

Previous systematic reviews of social skills interventions in schools have suggested that there is
relatively little research in this area and that more is needed.'%

LEGO® based therapy is a complex intervention,*** and we have examined whether or not it is clinically
effective and cost-effective. How does LEGO® based therapy promote the learning of social skills? Is it
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in developing a child or young person’s social problem-solving skills?37117 |s something else happening?!%
For example, it may be that creating a regular opportunity for peer interaction using semistructured play
creates more opportunities than usual for social mixing by reducing unoccupied time and/or increasing
social interactions,>>*%¢ or through behavioural activation'®” or by promoting more opportunities for
increased incidental learning of social skills.®® Other theoretical mechanisms likely to be at play include
structured experiential teaching of joint attention and learning of executive functioning skills, which

are known to be delayed in some autistic CYP,*** and support for delayed learning of theory of mind
skills'4%141 and central coherence skills!*? that emerge from joint play and discussions about the attitude
and feelings of others in the context of that play. The self-esteem building that comes from successful
co-operative play may also have beneficial social effects in itself.**> Further research could explore the
mechanisms important to the success of the intervention. One approach to help understand these
complexities and get maximum use of the data collected would be to undertake a subsequent in-depth
causal impact analysis.

Future research could be designed to examine whether or not subgroups can benefit in different ways
at different times from LEGO® based therapy. For example, the suggestion from our work that older
autistic CYP in mainstream secondary schools and/or those attending LEGO® based therapy groups with
more than one autistic CYP show greater improvements in aspects of social skills competencies could
be explored. Similarly, schools have been keen to use the intervention in wider groups of CYP. Future
research could be carried out to discover which groups may benefit from it, such as CYP who do not
have ASD but are at risk of other social communication problems or social and emotional development
delays, such as deaf children who have had reduced exposure to language development,**® premature
infants,*** those with language impairments'#> or those with very distorted parenting experiences
resulting in significant attachment problems.'#¢ Developmental psychology has long described a need
to build on earlier skills before the introduction of later skills,4” with supportive facilitation?*® and
sequential positive interdependence.'* Therapies related to social skills may well have a particular
developmental place in the course of a autistic CYP’s life, and further research is needed to understand
where such therapies are best placed. In this context, it may also be beneficial to investigate whether
or not particular skills or tasks require some additional focus prior to or alongside the LEGO® based
therapy groups.

The hypothesis that outcomes are better in schools with more autistic children could also be
explored, particularly in regard to critical mass and school staff levels of knowledge both individually
and collectively.

The early reports of LEGO® based therapy described an intervention group continuing for around

6 months, with some CYP participating for longer (up to 7 years) and/or receiving additional individual
therapy sessions.®” Our study has shown that it is possible to successfully undertake a RCT of LEGO®
based therapy in mainstream school settings. However, further work would be needed to investigate
the impact of changes of the ‘dose’ of the intervention for CYP with different levels of ASD severity
and developmental and chronological age and a range of comorbidities. This is a complex issue in the
developing child, and better ways of assessing and modelling cost-effectiveness over time may be
helpful. Furthermore, to address inequalities in research, more work with families from more diverse
backgrounds should be actively integrated into research calls and protocols, with strong PPI to
support this.

In summary, important areas for future research include work to better understand mechanisms

of effect, including different doses of intervention; further work on possible differential effects on
subgroups, such as older children or schools with a critical mass of autistic students; and work on more
sophisticated or long-term approaches to assessing and modelling cost-effectiveness.
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Chapter 7 Conclusions

new school-based intervention for CYP on the autism spectrum, LEGO® based therapy, delivered
by school staff had a modest positive effect on social skills development, although this did not meet
pre-set thresholds of clinical importance. This study suggests that the intervention can be cost-effective;
is well received by participants, their families and by the school staff delivering the intervention; and
has a modest positive effect on quality of life. Levels of fidelity to the intervention were good and
the intervention was good value for money and has a relatively low level of intensity in terms of staff
resources, supervision and delivery. It was largely well received by parents, staff and young people.
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Appendix 1 Additional table to methods

TABLE 30 Source data variation checks

Maximum Minimum Average
items items items
Number completed completed completed Total Total
of form per per per items errors  Percentage

Participant items participant  participant participant completed found error rate
Baseline  Parent/ Consent 9 9 7 8.89 2312 10 0.43

guardian/

child

Parent/ SCQ 40 40 27 39.62 10,300 4 0.04

guardian

Parent/ Eligibility and 11 11 11 11.00 2860 5 0.17

guardian screening

Parent/ Booklet 3 3 2 2.34 607 3 0.49

guardian completion

Parent/ Baseline 29 29 19 24.54 6357 26 0.41

guardian information

Parent/ Contact details 7 7 1 6.14 1577 15 0.95

guardian

Parent/ SSIS 125 125 75 123.86 32,080 44 0.14

guardian

Parent/ sDQ 34 34 24 32.88 8516 31 0.36

guardian

Parent/ RU 78 78 0 23.12 6011 10 0.17

guardian

Parent/ EQ-5D-Y ) 6 5 5.99 1545 1 0.06

guardian

Child Booklet 3 3 1 2.25 578 2 0.35

completion

Child ALS 24 24 4 23.72 5858 5 0.09

Child MSPSS 12 12 1 11.89 2914 9 0.31

Child CHU-9D 9 9 5 8.94 2199 10 0.45

Teacher Booklet 4 4 2 3.28 823 12 1.46

completion

Teacher SSIS 129 129 75 127.24 31,938 40 0.13

Teacher sDQ 32 32 26 30.81 7734 14 0.18

Teacher RU 53 53 0 17.48 4546 54 1.19
20-week Parent/ Booklet 3 3 2 2.56 502 4 0.80
follow-up guardian completion

Parent/ SSIS 125 125 67 122.32 23,975 83 0.35

guardian

Parent/ sDQ 34 34 25 33.01 6469 18 0.28

guardian

continued
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TABLE 30 Source data variation checks (continued)

Maximum Minimum Average
items items items
completed completed completed Total Total
per per per items errors  Percentage
Participant participant  participant participant completed found errorrate
Parent/ RU 65 65 0 17.62 4582 65 1.42
guardian
Parent/ ED-5D-Y 6 6 5 5.99 1168 6 0.51
guardian
Parent/ Acceptability 12 12 1 11.32 1109 10 0.90
guardian form
Child Booklet 3 3 1 2.19 537 6 1.12
completion
Child ALS 24 24 3 23.77 4374 22 0.50
Child MSPSS 12 12 4 11.94 2185 20 0.92
Child CHU-9D 9 9 8 8.98 1653 9 0.54
Teacher Booklet 4 4 2 3.60 806 15 1.86
completion
Teacher SSIS 129 129 77 125.61 28,137 121 0.43
Teacher sDQ 32 32 25 30.68 6872 28 0.41
Teacher RU 57 57 0 16.28 4234 60 1.42
52-week Parent/ Booklet 3 3 2 2.49 451 3 0.67
follow-up guardian completion
Parent/ SSIS 125 125 78 122.96 22,256 20 0.09
guardian
Parent/ sDQ 34 34 8 32.85 5945 14 0.24
guardian
Parent/ RU 66 66 0 17.91 4657 24 0.52
guardian
Parent/ ED-5D-Y 6 6 4 5.98 1082 3 0.28
guardian
Parent/ Change in 6 6 1 2.30 411 0 0.00
guardian circumstances
Child Booklet 3 3 1 2.12 512 3 0.59
completion
Child ALS 24 24 14 23.79 4068 2 0.05
Child MSPSS 12 12 9 11.98 2024 1 0.05
Child CHU-9D 9 9 7 8.98 1527 1 0.07
Teacher Booklet 4 4 2 3.55 720 8 1.11
completion
Teacher SSIS 129 129 78 125.36 25,574 36 0.14
Teacher sDQ 32 32 25 30.68 6197 13 0.21
Teacher RU 59 59 0 14.00 3639 42 1.15
All Teacher Consent 3 3 0 2.93 911 7 0.77
Teacher Contact details 10 10 1 7.36 2281 6 0.26

Resource use.
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Appendix 2 Additional tables to statistical

analyses

School contacted
(n=564)

v

School expressed interest
(n=238)

v

(n=131)

v

Schools recruited
e Schools, n=103

[ School had initial visit

Ve

Ve

—— | — [ [

No further involvement )
(n=326)
e Not interested, n=24
e No response to contact, n=235
* Not eligible,n=67
(. J
No further involvement h
(n=107)
e No response to contact,n=72
L Not eligible,n=35 )
No further involvement h
(n=28)
* No response to contact, n=26
Le Not eligible,n=2 )

e Childrenidentified, n=285 .
. ‘( Parent did not consent
v 'L (n=5)
Parent consented p
(n=280) Child not eligible
+ > (n=16)
No further contact
Child eligible (n=1)
(n=263) \
v .
Child assented Not randomised
(n=263) o Withdrawn, n=10
I »{ o Noteligible,n=3
v S

School randomis
e Schools, n=98

ed

e Children,n=250

v

Allocated to intervention arm?

e Schools,n=51
e Children,n=130

v

Primary outcome measure at baseline
(n=129)
© Missing owing to item non-response, n=1

v

Allocated to control arm?

e Schools,n=47
e Children,n=120

v

Primary outcome measure at baseline
(n=117)
© Missing owing to item non-response, n=3

—>

Withdrawn from intervention

and follow-up

Intervention received
(n=128)
e Attended > 6 sessions,n=121
Intervention not received
(n=2)
o Child left school,n=1
\_® School dropped out,n=1

v

( Returned data at 20 weeks

(n=122)
© Missing owing to non-response,n=6

L Withdrawn, n=2

'd . . .
Included in primary outcome analysis

(n=119)
e Missing owing to non-response, n=6
o Withdrew,n=2
* Missing owing to item non-response, n=2
Le Primary available but baseline missing, n=1

(n=2)
N\
J
1\ 4 v N\
Returned data at 20 weeks
(n=102)
© Missing owing to non-response, n=16
) L Withdrawn, n=2 * )
h 1 Included in primary outcome analysis h
(n=98)
* Missing owing to non-response, n=16
o Withdrew,n=2
* Missing owing to item non-response, n=2
) L Primary available but baseline missing, n=2 )

A 4

Returned data at 52 weeks
(n=110)
e Missing owing to non-response, n=18
e Withdrawn,n=2

(n=2)

School withdrew from trial

Child/parent withdrew

from trial
(n=1)

Returned data at 52 weeks
(n=93)
* Missing owing to non-response, n=24
e Withdrawn,n=3

FIGURE 8 The CONSORT flow diagram: as treated. a, Children (n=3) who were allocated to the control arm but received
the intervention are included in the intervention arm.
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TABLE 31 Participant flow: ITT

Time Intervention Control
point Variable arm (n) arm (n)
Baseline Primary collected 126 120
Missing owing to item non-response 1 3
20 Primary collected and participant included in primary analysis? 116 98
weeks
Primary collected; participant included in primary analysis; participant 0 3
withdrew from intervention only between baseline and 20 weeks?
Primary collected but baseline missing 1 2
Missing owing to survey non-response 6 16
Missing owing to item non-response 2 2
Participant withdrew from intervention and evaluation between 2 2
randomisation and 20 weeks
50 Primary collected 107 88
weeks L. .
Missing owing to survey non-response 16 26
Missing owing to item non-response 2 1
Parent/guardian/CYP withdrew from evaluation between 20 and 52 0 5
weeks; teacher provided data
Participant withdrew from intervention and evaluation between 2 2
randomisation and 20 weeks
Participant withdrew from intervention and evaluation between 20 0 1

and 52 weeks

a Summed to give the total included in the primary analysis; separated here for consistency with the CONSORT flow
diagram.

TABLE 32 Participant flow: as treated

Intervention  Control

Time point  Variable arm (n) arm (n)

Baseline Primary collected 129 117
Missing owing to item non-response 1 3

20 weeks Primary collected and participant included in the as-treated analysis? 119 95
Primary collected; participant included in the as-treated analysis; participant 0 3

withdrew from intervention only between baseline and 20 weeks?

Primary collected but baseline missing 1 2
Missing owing to survey non-response 6 16
Missing owing to item non-response 2 2
Participant withdrew from intervention and evaluation between randomisation 2 2
and 20 weeks

50 weeks Primary collected 108 87
Missing owing to survey non-response 18 24
Missing owing to item non-response 2 1
Parent/guardian/CYP withdrew from evaluation between 20 and 52 weeks; 0 5
teacher provided data
Participant withdrew from intervention and evaluation between randomisation 2 2
and 20 weeks
Participant withdrew from intervention and evaluation between 20 and 52 0 1

weeks

a Summed to give the total included in the as-treated analysis; separated here for consistency with the CONSORT flow
diagram.
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TABLE 33 Parent/CYP withdrawal: reasons and status of teacher data collection - ITT

Intervention arm Control arm All (N=250),
Withdrawal (N ENVY N AVA] n (%)
School withdrew between randomisation and 20 weeks 1(1) 2(2) 3(1)
CYP left school between randomisation and 20 weeks; unable to 1(1) 0(0) 1(0)

contact parent

CYP/parent/guardian withdrew between randomisation and 20 weeks 0 (0) 2(2) 2(1)
as unhappy with allocation; teacher provided all follow-up

CYP/parent/guardian withdrew between randomisation and 20 weeks 0 (0) 1(1) 1(0)
as unwilling to complete follow-up; teacher provided all follow-up

CYP/parent/guardian withdrew between 20 and 52 weeks as unwilling 0 (0) 1(1) 1(0)
to complete follow-up; teacher provided all follow-up

CYP/parent/guardian withdrew between 20 and 52 weeks as unwilling 0 (0) 1(1) 1(0)
to complete follow-up; teacher provided follow-up at 20 weeks

CYP/parent/guardian withdrew between 20 and 52 weeks owing to 0(0) 1(1) 1(0)
personal/family reasons; teacher provided all follow-up

TABLE 34 Autism spectrum disorder diagnosis: summary data

Intervention arm Control arm All (N=250),
Variable (N=127), n (%) (N=123),n (%) VA
ASD diagnosis
Yes 127 (100) 123 (100) 250 (100)
Diagnosis conferred by
Psychiatrist 7 (6) 8(7) 15 (6)
Clinical psychologist 27 (21) 42 (34) 69 (28)
Paediatrician 20 (16) 16 (13) 36 (14)
Speech and language therapist 1(1) 2(2) 3(1)
Educational psychologist 2(2) 3(2) 5(2)
Ryegate Children’s Centre (Sheffield, UK) 23(18) 16 (13) 39 (16)
CAMHS 5(4) 6(5) 11 (4)
Clinical nurse specialist 1(1) 0(0) 1(0)
Lime Trees Child and Adolescent Mental 1(1) 0(0) 1(0)
Health Service (York, UK)
SENCO 1(1) 0(0) 1(0)
Panel of clinicians 6 (5) 4 (3) 10 (4)
Unclear (illegible entry in free-text box) 1(1) 1(1) 2(1)
Not known/not sure 2(2) 3(2) 5(2)
Missing data 30 (24) 22 (18) 52(21)
Multidisciplinary diagnosis
No 4(3) 8(7) 12(5)
Yes 113 (89) 111 (90) 224 (90)
Missing data 10 (8) 4(3) 14 (6)
continued
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TABLE 34 Autism spectrum disorder diagnosis: summary data (continued)

Intervention arm Control arm All (N=250),

Variable (N=127), n (%) (N=123), n (%)

Approximate number of years since ASD diagnosis

<1 20 (16) 20 (16) 40 (16)

1-2 44 (35) 41(33) 85 (34)

3-4 26 (20) 20 (16) 46 (18)

25 31 (24) 35(28) 66 (26)

Missing data 6 (5) 7 (6) 13 (5)
Diagnosis letter received

No 1(1) 4(3) 5(2)

Yes 124 (98) 117 (95) 241 (96)

Missing data 2(2) 2(2) 4(2)
CAMHS support

No 115 (91) 115 (93) 230(92)

Yes 10 (8) 8(7) 18 (7)

Missing data 2(2) 0 (0) 2(1)
ASD diagnosis instrument
ADI-R

Yes 14 (11) 14 (11) 28 (11)

Not ticked 113 (89) 109 (89) 222 (89)
ADOS

Yes 29 (23) 36 (29) 65 (26)

Not ticked 98(77) 87(71) 185 (74)
CDI

Yes 4(3) 5(4) 9 (4)

Not ticked 123 (97) 118 (96) 241 (96)
DISCO

Yes 12 (9) 6(5) 18 (7)

Not ticked 115 (91) 117 (95) 232 (93)
Clinical interview

Yes 15(12) 21(17) 36 (14)

Not ticked 112 (88) 102 (83) 214 (86)
Not sure/don’t know

Yes 75 (59) 74 (60) 149 (60)

Not ticked 52(41) 49 (40) 101 (40)
Other

Yes 5(4) 4(3) 9 (4)

Not ticked 122 (96) 119 (97) 241 (96)

ADI-R, Autism Diagnostic Interview-Revised; ADOS, Autism Diagnostic Observation Schedule; CDI, Communication
Development Inventories; DISCO, Diagnostic Interview for Social and Communication Disorders.

100

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



DOI: 10.3310/VGTR7431 Public Health Research 2023 Vol. 11 No. 12

TABLE 35 Categorical baseline characteristics by arm and primary outcome availability status

Primary available, n (%) Primary missing, n (%)

Control
Intervention Controlarm  All Intervention arm
Characteristic arm (N=116) (N=101) (N=217) arm(N=11) (N=22)

Child’s gender
Male 92(79) 74 (73) 166 (76) 10 (91) 18 (82) 28 (85)
Female 24 (21) 27 (27) 51 (24) 1(9) 4(18) 5(15)

Child’s academic age (years)

6 7 (6) 6(6) 13 (6) 2(18) 0(0) 2(6)
7 23 (20) 16 (16) 39(18) 2(18) 5(23) 7 (21)
8 22 (19) 16 (16) 38 (18) 1(9) 2(9) 3(9)
9 16 (14) 19 (19) 35(16) 2(18) 5(23) 7 (21)
10 13(11) 15 (15) 28 (13) 1(9) 2(9) 3(9)
11 17 (15) 7(7) 24 (11) 1(9) 5(23) 6(18)
12 7 (6) 12 (12) 19 (9) 0(0) 3(14) 3(9)
13 3(3) 5(5) 8 (4) 1(9) 0(0) 1(3)
14 8(7) 5(5) 13 (6) 1(9) 0(0) 1(3)

Child’s ethnicity

English/Welsh/Scottish/ 94 (81) 86 (85) 180 (83) 8(73) 21 (95) 29 (88)
Northern Irish/British
Any other white background 2(2) 1(1) 3(1) 1(9) 0(0) 1(3)
Pakistani 5(4) 3(3) 8 (4) 0(0) 0(0) 0(0)
Bangladeshi 1(1) 0(0) 1(0) 1(9) 0(0) 1(3)
Any other Asian background 2(2) 1(1) 3(1) 0 (0) 0(0) 0 (0)
White and Black Caribbean 1(1) 1(1) 2(1) 1(9) 0(0) 1(3)
White and Asian 1(1) 3(3) 4(2) 0(0) 1(5) 1(3)
Any other mixed/multiple 1(1) 2(2) 3(1) 0(0) 0(0) 0(0)
ethnic background
African 3(3) 1(1) 4(2) 0(0) 0(0) 0(0)
Caribbean 2(2) 0(0) 2(1) 0(0) 0(0) 0(0)
Arab 1(1) 1(1) 2(1) 0(0) 0(0) 0(0)
Any other ethnic group 2(2) 0(0) 2(1) 0(0) 0(0) 0(0)
Prefer not to say 1(1) 2(2) 3(1) 0(0) 0(0) 0(0)
ASD diagnosis
Yes 116 (100) 101 (100) 217(100)  11(100) 22 (100) 33 (100)

Diagnosis conferred by

Psychiatrist 5(4) 5(5) 10 (5) 2(18) 3(14) 5(15)
continued
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TABLE 35 Categorical baseline characteristics by arm and primary outcome availability status (continued)

Primary available, n (%) Primary missing, n (%)
Control
Intervention  Controlarm All Intervention arm All
Characteristic arm (N=116) (N=101) (N=217) arm (N=11) (N=22) (YERK))
Clinical psychologist 25(22) 32(32) 57 (26) 2(18) 10 (45) 12 (36)
Paediatrician 19 (16) 14 (14) 33(15) 1(9) 2(9) 3(9)
Speech and language therapist 1(1) 2(2) 3(1) 0 (0) 0(0) 0(0)
Educational psychologist 2(2) 3(3) 5(2) 0(0) 0(0) 0(0)
Ryegate Children’s Centre 23(20) 13 (13) 36(17) 0(0) 3(14) 3(9)
CAMHS 4(3) 5(5) 9 (4) 1(9) 1(5) 2(6)
Clinical nurse specialist 1(1) 0(0) 1(0) 0(0) 0(0) 0(0)
Lime Trees Child and 1(1) 0(0) 1(0) 0(0) 0 (0) 0(0)
Adolescent Mental Health
Service
SENCO 1(1) 0(0) 1(0) 0(0) 0(0) 0(0)
Panel of clinicians 5(4) 4(4) 9 (4) 1(9) 0(0) 1(3)
Free text not clear 1(1) 0 (0) 1(0) 0(0) 1(5) 1(3)
Not known/not sure 2(2) 3(3) 5(2) 0(0) 0(0) 0(0)
Missing data 26 (22) 20 (20) 46 (21) 4 (36) 2(9) 6(18)

Multidisciplinary diagnosis

No 3(3) 8(8) 11 (5) 1(9) 0(0) 1(3)
Yes 104 (90) 90 (89) 194 (89) 9(82) 21 (95) 30(91)
Missing data 9(8) 3(3) 12 (6) 1(9) 1(5) 2 (6)

Approximate number of years since ASD diagnosis

<1 19 (16) 16 (16) 35(16) 1(9) 4(18) 5(15)
1-2 39 (34) 34 (34) 73 (34) 5(45) 7(32) 12 (36)
3-4 24 (21) 16 (16) 40 (18) 2(18) 4(18) 6(18)
25 29 (25) 29 (29) 58 (27) 2(18) 6(27) 8(24)
Missing data 5(4) 6 (6) 11 (5) 1(9) 1(5) 2 (6)

Diagnosis letter received

No 1(1) 4(4) 5(2) 0(0) 0(0) 0(0)

Yes 113 (97) 95 (94) 208 (96) 11 (100) 22 (100) 33(100)

Missing data 2(2) 2(2) 4(2) 0(0) 0(0) 0(0)
CAMHS support

No 104 (90) 97 (96) 201 (93) 11 (100) 18 (82) 29 (88)

Yes 10 (9) 4(4) 14 (6) 0(0) 4(18) 4(12)

Missing data 2(2) 0(0) 2(1) 0(0) 0(0) 0(0)
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TABLE 36 Continuous baseline characteristics by arm and primary outcome availability status

Primary available Primary missing

Intervention Control arm Intervention Control arm
Characteristic arm(N=116) (N=101) All (N=217) arm (N=11) (N=22) All (N=33)

Child’s age (years)
Mean (SD) 9.6 (2.3) 9.7 (2.1) 9.6(2.2) 9.6 (2.5) 9.8(2.0) 9.8(2.1)
Median (IQR) 9(8-11) 9(8-11) 9(8-11) 9(7-12) 10(8-12) 9(8-12)
Baseline SCQ score (points)
Mean (SD) 25.0(5.3) 24.2(5.2) 24.6(5.3) 26.5(2.9) 24.4(5.1) 25.1(4.6)
Median (IQR) 25(21-29) 24 (21-28) 25(21-29) 27 (25-28) 26 (21-28) 26 (23-28)
Baseline social skills score (points)
Mean (SD) 65.2 (18.9) 65.0 (21.5) 65.1(20.1) 76.8(22.2) 64.2 (21.9) 68.5(22.5)
Median (IQR) 63 (50-79) 65 (48-77) 64 (50-78) 78 (55-95) 70 (41-81) 72 (53-83)

TABLE 37 Participant-level change in primary outcome from baseline

Variable Intervention arm (N=127) Control arm (N=123) All (N=250)

20 weeks
n (%) 116 (91) 101 (82) 217 (87)
Mean (SD) 7.7 (16.1) 4.4 (16.5) 6.1(16.3)
Median (IQR) 6(-2to 17) 3(-5to 15) 5 (-4 to 15)
Minimum, maximum -34,48 -41, 51 -41, 51

52 weeks
n (%) 106 (83) 90 (73) 196 (78)
Mean (SD) 7.0 (20.9) 8.3(20.9) 7.6 (20.9)
Median (IQR) 6 (-5to 21) 8(-5t023) 6 (-5to 22)
Minimum, maximum -64,73 -40, 62 -64,73

TABLE 38 Secondary outcomes: summary by arm

Intervention Control arm

Outcome Time point Summary measure arm(N=127) (N=123) All (N=250)

1: Perceived social isolation and loneliness

ALS score, points Baseline n (%) 109 (86) 103 (84) 212 (85)
Mean (SD) 37.6 (11.7) 36.4(11.7) 37.0(11.7)
Median (IQR) 38 (28-45) 35 (26-46) 37 (28-45)
Minimum, maximum 18, 74 16, 63 16,74
20 weeks n (%) 87 (69) 86 (70) 173 (69)
Mean (SD) 37.3(12.1) 37.3(11.5) 37.3(11.7)
Median (IQR) 36 (27-44) 37 (30-43) 36 (29-44)
Minimum, maximum 17,70 16,76 16,76
continued
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TABLE 38 Secondary outcomes: summary by arm (continued)

Outcome

MSPSS significant other subscale
score, points

Time point

52 weeks

Baseline

20 weeks

52 weeks

2: Sustainability into next academic year

SSI (teacher) social skills subscale
score, points

3: Academic competence

Academic competence points

Baseline

52 weeks

Baseline

20 weeks

52 weeks

Summary measure
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

Intervention
arm (N=127)

82 (65)
36.0(11.1)
35 (26-45)
18, 66
119 (94)
5.8(1.1)
6(5-7)
2,7
90(71)
5.8(1.3)
6(5-7)
1,7

90 (71)
5.8(1.4)
6(5-7)
1,7

126 (99)
66.1(19.3)
64 (50-79)
29,117
107 (84)
74.8 (18.0)
74 (62-86)
30,121

122 (96)
9.6(7.3)
10 (2-15)
0,28

112 (88)
10.1 (7.5)
10 (4-15)
0,28

100 (79)
9.7 (7.0)
9 (4-15)
0,28

Control arm

69 (56)
38.6 (10.6)
37 (30-47)
18, 60
116 (94)
5.8(1.2)
6(5-7)
1,7

91 (74)
5.8(1.2)
6(5-7)
3,7

78 (63)
5.6(1.2)
6(5-7)
2,7

120 (98)
64.9 (21.4)
66 (48-77)
26,129
93(76)
72.8(18.5)
73 (60-88)
29,118

121 (98)
12.1(7.6)
13 (7-18)
0,28

101 (82)
12.8(8.2)
13(7-19)
0,28

92 (75)
13.1(7.8)
14 (8-19)
0,28

All (N=250)
151 (60)
37.2(10.9)
37 (29-46)
18, 66

235 (94)
5.8(1.2)
6(5-7)
1,7

181 (72)
5.8(1.2)
6(5-7)
1,7

168 (67)
5.7 (1.3)
6(5-7)
1,7

246 (98)
65.5(20.4)
65 (50-79)
26,129
200 (80)
73.8(18.2)
74 (61-87)
29,121

243 (97)
10.8 (7.5)
10 (4-16)
0,28
213(85)
11.4(7.9)
11 (4-17)
0,28

192 (77)
11.3(7.6)
12 (5-17)
0,28
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TABLE 38 Secondary outcomes: summary by arm (continued)

Intervention Control arm

Outcome Time point Summary measure arm(N=127) (N=123) All (N=250)

4: Emotional and behavioural symptoms, points

SDQ (teacher) score Baseline n (%) 127 (100) 123 (100) 250 (100)
Mean (SD) 15.7 (5.9) 15.8 (5.8) 15.8(5.8)
Median (IQR) 15(12-20) 15 (12-20) 15(12-20)
Minimum, maximum 2, 31 1,30 1,31
20 weeks n (%) 119 (94) 105 (85) 224 (90)
Mean (SD) 14.9 (5.6) 14.6 (5.6) 14.8 (5.6)
Median (IQR) 15(11-19) 15 (10-19) 15(11-19)
Minimum, maximum 2, 27 3,28 2,28
52 weeks n (%) 109 (86) 93(76) 202 (81)
Mean (SD) 14.1 (6.3) 15.2(6.1) 14.6 (6.2)
Median (IQR) 14 (10-18) 15(11-20) 15(10-19)
Minimum, maximum 1, 29 2,32 1,32
SDQ (parent) score Baseline n (%) 127 (100) 123 (100) 250 (100)
Mean (SD) 21.4(5.4) 22.2(5.3) 21.8(5.3)
Median (IQR) 22(17-25) 22 (18-26) 22 (18-26)
Minimum, maximum 10, 33 8,34 8,34
20 weeks n (%) 102 (80) 94 (76) 196 (78)
Mean (SD) 20.4 (5.6) 21.8(5.7) 21.1(5.7)
Median (IQR) 21 (16-24) 22 (18-26) 21(17-25)
Minimum, maximum 7, 33 2,35 2,35
52 weeks n (%) 101 (80) 79 (64) 180 (72)
Mean (SD) 20.5(5.7) 20.6 (5.9) 20.5 (5.8)
Median (IQR) 20 (16-25) 21 (17-24) 20 (17-25)
Minimum, maximum 7, 32 4,37 4,37
SSIS (teacher) problem Baseline n (%) 127 (100) 119 (97) 246 (98)
behaviours subscale score Mean (SD) 307(122)  306(139) 307 (13.0)
Median (IQR) 30 (20-41) 29 (19-41) 29 (20-41)
Minimum, maximum 7, 65 2,68 2,68
20 weeks n (%) 119 (94) 104 (85) 223(89)
Mean (SD) 27.8(10.8) 28.9 (13.4) 28.3(12.1)
Median (IQR) 28 (20-36) 28 (20-38) 28 (20-36)
Minimum, maximum 6, 57 3,65 3,65
52 weeks n (%) 109 (86) 92 (75) 201 (80)
Mean (SD) 27.8(13.6) 29.4(13.0) 28.5(13.3)
Median (IQR) 26 (18-38) 29 (19-40) 27 (19-39)
Minimum, maximum 3, 64 4,57 3, 64
continued
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TABLE 38 Secondary outcomes: summary by arm (continued)

Outcome

SSIS (parent) problem behaviours

subscale score

Time point

Baseline

20 weeks

52 weeks

Summary measure
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

5: Assertion, self-control, internalising and externalising

SSIS (teacher) assertion subscale

score, points

SSIS (teacher) self-control
subscale score, points

Baseline

20 weeks

52 weeks

Baseline

20 weeks

52 weeks

n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

Intervention
arm (N=127)

126 (99)
48.7 (14.6)
49 (38-58)
20, 84

100 (79)
45.6 (13.7)
46 (35-55)
16, 85

101 (80)
46.6(15.3)
47 (36-57)
4,83

126 (99)
9.4(4.2)
9(7-12)
0,19

117 (92)
10.1 (3.7)
10 (8-13)
0,18
107 (84)
10.8 (3.6)
11(8-13)
1,17
126 (99)
8.7 (4.3)
9(6-12)
0,19

117 (92)
10.0 (4.3)
11 (6-13)
0,19

107 (84)
10.4 (4.2)
11 (8-14)
0,19

Control arm

121 (98)
49.0(13.5)
50 (40-57)
7,80
93(76)
48.3(12.4)
48 (40-56)
11,82

79 (64)
46.6 (12.4)
46 (39-54)
19,85

120 (98)
9.7 (4.4)
10 (7-13)
0,18

103 (84)
104 (4.2)
11 (7-13)
0,20
93(76)
10.9 (4.2)
11 (9-14)
1,20

120 (98)
8.2(4.5)
8(5-11)
0,20

103 (84)
9.0 (4.6)
9 (6-12)
0,21
93(76)
8.9 (4.2)
9(6-12)
0,18

All (N=250)
247 (99)
48.8 (14.0)
49 (39-58)
7,84

193 (77)
46.9 (13.1)
48 (38-56)
11,85

180 (72)
46.6 (14.0)
46 (38-55)
4,85

246 (98)
9.5(4.3)
10(7-13)
0,19
220 (88)
10.2 (3.9)
11 (7-13)
0,20
200 (80)
10.9 (3.9)
11 (8-14)
1,20
246 (98)
8.4 (4.4)
8(5-11)
0,20

220 (88)
9.5(4.5)
10 (6-13)
0,21

200 (80)
9.7 (4.2)
10(7-13)
0,19
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TABLE 38 Secondary outcomes: summary by arm (continued)

Intervention Control arm

Outcome Time point Summary measure arm(N=127) (N=123) All (N=250)
SSIS (teacher) externalising Baseline n (%) 127 (100) 119 (97) 246 (98)
subscale score, points Mean (SD) 9.9 (6.7) 105 (7.7) 102(7.2)
Median (IQR) 9 (4-14) 9 (4-17) 9 (4-15)
Minimum, maximum 0O, 29 0,31 0,31
20 weeks n (%) 119 (94) 104 (85) 223(89)
Mean (SD) 8.9 (5.8) 9.6 (6.8) 9.2(6.3)
Median (IQR) 8(4-13) 9 (4-13) 9(4-13)
Minimum, maximum O, 27 0,32 0,32
52 weeks n (%) 109 (86) 92 (75) 201 (80)
Mean (SD) 8.7 (6.7) 9.7 (6.9) 9.2(6.8)
Median (IQR) 6(4-12) 9 (4-15) 7 (4-13)
Minimum, maximum 0, 30 0,26 0,30
SSIS (teacher) internalising Baseline n (%) 127 (100) 119 (97) 246 (98)
subscale score, points Mean (SD) 8.2(34) 8.1(3.8) 8.1(3.6)
Median (IQR) 8(5-11) 8 (6-11) 8 (6-11)
Minimum, maximum 1,17 0,19 0,19
20 weeks n (%) 119 (94) 104 (85) 223(89)
Mean (SD) 7.6 (3.4) 8.2(3.8) 7.8 (3.6)
Median (IQR) 7 (5-10) 8(5-11) 8(5-11)
Minimum, maximum 1, 16 0,18 0,18
52 weeks n (%) 109 (86) 92 (75) 201 (80)
Mean (SD) 7.6 (3.9) 8.1(3.7) 7.8(3.8)
Median (IQR) 7 (5-10) 8(6-10) 8(5-10)
Minimum, maximum 0, 21 0,17 0,21
SSIS (parent) assertion subscale Baseline n (%) 127 (100) 121 (98) 248 (99)
score, points Mean (SD) 10.8 (4.0) 10.6 (4.1) 10.7 (4.1)
Median (IQR) 11(8-14) 11 (8-14) 11(8-14)
Minimum, maximum 0, 19 1,20 0,20
20 weeks n (%) 100 (79) 91 (74) 191 (76)
Mean (SD) 11.3(3.7) 10.6 (4.1) 11.0(3.9)
Median (IQR) 12 (8-14) 10 (8-14) 11 (8-14)
Minimum, maximum 4, 20 0,18 0,20
52 weeks n (%) 101 (80) 80 (65) 181 (72)
Mean (SD) 11.1(3.9) 10.8 (4.0) 11.0(3.9)
Median (IQR) 11(9-14) 11(8-13) 11 (8-14)
Minimum, maximum 1, 20 2,20 1,20
continued
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TABLE 38 Secondary outcomes: summary by arm (continued)

Outcome

SSIS (parent) self-control subscale
score, points

SSIS (parent) externalising
subscale score, points

SSIS (parent) internalising
subscale score, points

Time point

Baseline

20 weeks

52 weeks

Baseline

20 weeks

52 weeks

Baseline

20 weeks

52 weeks

Summary measure
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)
Minimum, maximum
n (%)

Mean (SD)

Median (IQR)

Minimum, maximum

Intervention
arm (N=127)

127 (100)
4.6 (3.5)
4(2-7)
0,14

100 (79)
5.5(3.5)
6(2-8)
0,15

101 (80)
5.5(3.8)
6(3-8)
0,15

126 (99)
16.8 (6.6)
16 (13-21)
3,34

100 (79)
15.5(6.3)
14 (11-21)
4,32

101 (80)
15.8 (6.8)
15(11-20)
1,35

126 (99)
14.4 (6.0)
14 (9-18)
0,28

100 (79)
13.5(6.0)
13(10-18)
2,29

101 (80)
13.7 (6.1)
13(9-18)
0,27

Control arm

121 (98)
4.1(3.2)
4(2-6)
0,17

91 (74)
5.0(3.1)
5(3-7)
0,16

80 (65)
4.9(3.2)
5(2-7)
0,16

121 (98)
16.6 (6.4)
17 (12-21)
3,31

93 (76)
16.0(5.7)
16 (12-19)
2,29

79 (64)
15.2 (5.5)
16 (11-19)
3,28

121 (98)
15.4 (5.3)
16 (11-19)
2,27

93 (76)
16.1 (5.5)
17 (12-20)
3,30

79 (64)
15.3(5.5)
15 (12-19)
1,29

All (N=250)
248 (99)
4.4 (3.4)

4 (2-6)
0,17

191 (76)
5.3(3.3)
5(2-8)
0,16

181 (72)
5.3(3.5)
5(3-8)
0,16

247 (99)
16.7 (6.5)
16 (12-21)
3,34

193 (77)
15.7 (6.0)
15(11-20)
2,32

180 (72)
15.6 (6.3)
16 (11-19)
1,35

247 (99)
14.9 (5.7)
16 (11-19)
0,28

193 (77)
14.7 (5.9)
15(11-19)
2,30

180 (72)
14.4 (5.9)
14 (10-19)
0,29
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TABLE 38 Secondary outcomes: summary by arm (continued)

Outcome

Additional outcome

Time point

SSIS (parent) social skills subscale Baseline

score, points

20 weeks

52 weeks

Summary measure

n (%)
Mean (SD)
Median (IQR)

Minimum, maximum

n (%)
Mean (SD)
Median (IQR)

Minimum, maximum

n (%)
Mean (SD)
Median (IQR)

Minimum, maximum

Public Health Research 2023 Vol. 11 No. 12

Intervention
arm (N=127)

127 (100)
58.5(17.1)
59 (45-69)
16-106
100 (79)
63.3(18.0)
61 (49-77)
25,105
101 (80)
63.6(19.7)
64 (53-75)
23,103

Control arm
(N=123)

121 (98)
57.0(16.9)
58 (45-69)
12-105
91 (74)
59.3(16.1)
59 (50-68)
13, 100
80 (65)
61.5(16.4)
62 (52-72)
16,110

All (N=250)

248 (99)
57.8(17.0)
59 (45-69)
12-106
191 (76)
61.4(17.2)
60 (50-74)
13, 105
181 (72)
62.7 (18.3)
64 (52-73)
16,110
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TABLE 39 Data completeness

Outcome

SSI (teacher) social skills
subscale score, percentage

SSIS (teacher) problem
behaviours subscale score,
percentage

Academic competence,
percentage

SSIS (parent) social skills subscale
score, percentage

SSIS (parent) problem behaviours
subscale score, percentage

ALS score, percentage

Time point
Baseline
20 weeks
52 weeks
Baseline
20 weeks
52 weeks
Baseline
20 weeks
52 weeks
Baseline
20 weeks
52 weeks
Baseline
20 weeks
52 weeks
Baseline
20 weeks

52 weeks

Intervention arm

Questions completed,
median (minimum,

maximum)
100 (70, 100)
100 (67, 100)
100 (76, 100)
100 (90, 100)
100 (90, 100)
100 (90, 100)
100 (71, 100)
100 (0, 100)
100 (0, 100)
100 (93, 100)
100 (78, 100)
100 (93, 100)
100 (79, 100)
100 (73, 100)
100 (94, 100)
100 (0, 100)
100 (6, 100)
100 (44, 100)

Evaluable
participants, %

99
92
84
100
94
86
96
88
79
100
79
80
99
79
80
86
69
65

Control arm

Questions completed,
median (minimum,

maximum)
100 (72, 100)
100 (63, 100)
100 (65, 100)
100 (70, 100)
100 (0, 100)
100 (83, 100)
100 (57, 100)
100 (0, 100)
100 (71, 100)
100 (72, 100)
100 (65, 100)
100 (96, 100)
100 (70, 100)
100 (88, 100)
100 (52, 100)
100 (88, 100)
100 (94, 100)
100 (88, 100)

Evaluable
participants, %

98
84
76
97
85
75
98
82
75
98
74
65
98
76
64
84
70
56

All

Questions completed,
median (minimum,
maximum)

100 (70, 100)
100 (63, 100)
100 (65, 100)
100 (70, 100)
100 (0, 100)

100 (83, 100)
100 (57, 100)
100 (0, 100)

100 (0, 100)

100 (72, 100)
100 (65, 100)
100 (93, 100)
100 (70, 100)
100 (73, 100)
100 (52, 100)
100 (0, 100)

100 (6, 100)

100 (44, 100)

Evaluable
participants, %

98
88
80
98
89
80
97
85
77
99
76
72
99
77
72
85
69
60
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Intervention arm

Control arm All

Questions completed,
Evaluable median (minimum,
participants, % maximum)

Questions completed,
median (minimum,
maximum)

Questions completed,
median (minimum,
Time point  maximum)

Evaluable
participants, %

Evaluable
participants, %

Outcome
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MSPSS significant other subscale Baseline 50 (0, 50) 94 50 (38, 50) 94 50 (0, 50) 94
score, percentage 20 weeks 50 (25, 50) 71 50 (38, 50) 74 50 (25, 50) 72
52 weeks 50 (50, 50) 71 50 (38, 50) 63 50 (38, 50) 67
SDQ (teacher) score, percentage  Baseline 100 (88, 100) 100 100 (92, 100) 100 100 (88, 100) 100
20 weeks 100 (88, 100) 94 100 (96, 100) 85 100 (88, 100) 90
52 weeks 100 (88, 100) 86 100 (92, 100) 76 100 (88, 100) 81
SDQ (parent) score, percentage Baseline 100 (88, 100) 100 100 (88, 100) 100 100 (88, 100) 100
20 weeks 100 (92, 100) 80 100 (96, 100) 76 100 (92, 100) 78
52 weeks 100 (92, 100) 80 100 (0, 100) 64 100 (0, 100) 72
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APPENDIX 2

TABLE 40 Medications: broad condition

Intervention arm Control arm (N=123), All (N=250),

Variable (N=127), n (%) n (%) n (%)

Mental health
Related medication(s) reported in free-text field 2(2) 0 (0) 2 (1)
No related medication(s) reported 125 (98) 123 (100) 248 (99)
Physical health
Related medication(s) reported in free-text field 14 (11) 21(17) 35 (14)
No related medication(s) reported 113 (89) 102 (83) 215 (86)
Neurodevelopment
Related medication(s) reported in free-text field 23(18) 22 (18) 45 (18)
No related medication(s) reported 104 (82) 101 (82) 205 (82)

TABLE 41 Medications: specific condition (where reported)

Intervention arm Control arm All (N=133),
Variable (N=64),n (%) (N=69),n (%) n (%)
ADHD 23 (36) 15(22) 38(29)
Antianxiety/antidepressant/antipsychotic 2(3) 0(0) 2(2)
Hay fever/allergy/asthma 6(9) 15(22) 21 (16)
Skin problem(s) 3(5) 3(4) 6(5)
Neuromuscular problem(s) 1(2) 0 (0) 1(1)
Nutrient deficiency 3(5) 2 (3) 5(4)
Epilepsy 3(5) 1(1) 4(3)
Urinary (bedwetting) 1(2) 2(3) 3(2)
Gastrointestinal problem(s) 8 (13) 12 (17) 20 (15)
Pain/inflammation 2(3) 0(0) 2(2)
Trouble with sleep 10 (16) 12 (17) 22(17)
Respiratory 0(0) 2 (3) 2(2)
Other 1(2) 2(3) 3(2)
Infection 0 (0) 1(1) 1(1)
Toothpaste? 1(2) 0 (0) 1(1)
Unknown 0(0) 2(3) 2(2)

ADHD, attention deficit hyperactivity disorder.
a As reported in free-text field for condition and/or medication.
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Appendix 3 Additional tables to health
economic analyses

TABLE 42 Availability of quality-of-life and cost data (before imputation)

Complete
Variable Baseline,n (%) Week 20,n(%) Week52,n(%) case,n (%)
Booklet (child or young person) completion 241 (96.4) 185 (74.0) 171 (68.4) 145 (58.0)
Booklet (parent) completion 250 (100.0) 196 (78.4) 181 (72.4) 160 (64.0)
Booklet (teacher) completion 250 (100.0) 224 (89.6) 203 (81.2) 192 (76.8)
Health economic data
EQ-5D 248(99.2) 194 (77.6) 179 (71.6) 155 (62.0)
CHU-9D 231(92.4) 181 (72.4) 168 (67.2) 136 (54.3)
Costs from the NHS and PSS perspective 233(93.2) 186 (74.4) 173 (69.2) 144 (57.6)
Costs from the societal perspective 221 (88.4) 158 (63.2) 135 (54.0) 100 (40.0)
EQ-5D and costs (NHS and PSS perspective) 232 (92.8) 184 (73.6) 171 (68.4) 139 (55.6)
EQ-5D and costs (societal perspective) 220 (88.0) 156 (62.4) 133 (53.2) 97 (38.8)
CHU-9D and costs (NHS and PSS perspective) 215 (86.0) 160 (64.0) 135 (54.0) 98(39.2)
CHU-9D and costs (societal perspective) 203 (81.2) 134 (53.6) 109 (43.6) 69 (27.6)

TABLE 43 Baseline characteristics by arm

Base case (N=248) Complete case (N=139)
Intervention arm Control arm Intervention arm Control arm
Characteristic (n=126) (n=122) (n=80) (n=59)
Gender, n (%)
Male 101 (80.2) 91 (74.6) 68 (85.0) 43(72.9)
Age (years), n (%)
7-11 83 (65.9) 79 (64.8) 54 (67.5) 43(72.9)
11-15 43(34.1) 43(35.2) 26 (32.5) 16 (27.1)
Mean (SD) 9.7 (2.3) 9.8(2.2) 9.6(2.2) 9.6(2.2)
Time (years) since ASD diagnosis
Mean (SD) 3.4(2.7) 3.6(2.8) 3.2(2.4) 3.6 (3.0)
SCQ score, points
Mean (SD) 25.1(5.2) 24.2 (5.2) 24.9 (5.1) 24.1(5.0)
EQ-5D
Mean (SD) 0.79 (0.11) 0.76 (0.11) 0.79 (0.12) 0.77 (0.11)
Site, n (%)
Leeds 37(29.4) 38(31.2) 31(38.8) 18 (30.5)
Sheffield 70 (55.6) 67 (54.9) 34 (42.5) 31(52.5)
York 19 (15.1) 17 (13.9) 15(18.7) 10(17.0)

Number of intervention sessions

Mean (SD) 10.3(2.3) - 10.5(2.2) -

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
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.

113



114

APPENDIX 3

TABLE 44 General health community services

Unit cost (£)

At At clinic/ Telephone/

home? surgery e-mail Source
GP 44.12 37.40 37.70 Unit Costs of Health and Social Care 20188
Community nurse® 33.72 27.00 27.00 Unit Costs of Health and Social Care 20188
Social care worker® 28.72 22.00 22.00 Unit Costs of Health and Social Care 20188
Home care worker 20.72 14.00 14.00 Unit Costs of Health and Social Care 20182
Family support worker® 22.72 16.00 16.00 Unit Costs of Health and Social Care 20188
Helpline© - - 6.00 Unit Costs of Health and Social Care 2018%
Occupational therapist 90.72 84.00 84.00 Unit Costs of Health and Social Care 20188
Physiotherapist 46.72 40.00 40.00 Unit Costs of Health and Social Care 20188
Speech and language therapist 94.72 88.00 88.00 Unit Costs of Health and Social Care 20188
Dentist® 73.22 66.50 66.50 Unit Costs of Health and Social Care 2018%

a Including the average travel time of 12 minutes per visit (Unit Costs of Health and Social Care 2015%8).
b Assuming the duration of the visit is 30 minutes.
¢ Assuming the cost is the same as telephone triage led by a nurse.

TABLE 45 Respite and sharing care

Item Unit cost (£) Source

Overnight stay in respite centre 174.00 Reference cost 2018/191° (PX55Z Paediatric Respite Care)
Overnight stay with sharing care 174.00 Assuming the same as above

Day stay with another sharing care 174.00 Assuming the same as above

TABLE 46 Mental health-related, community-based services

Item Unit cost (£) Source

Child psychiatrist 227.00 Reference cost 2018/19%° (service code 711: Child
and Adolescent Psychiatry)

Child psychotherapist 91.00 Unit Costs of Health and Social Care 20188

Child psychologist or clinical psychologist? 212.00 Unit Costs of Health and Social Care 2018%

Mental health nurse or CAMHS therapist® 59.00 Unit Costs of Health and Social Care 2018%

a Assuming 2 hours per session.
b Assuming 1 hour per session.
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TABLE 47 Hospital-based services

Item Unit cost (£) Source

Accident and emergency 133.00 Reference cost 2018/191%° (service code: TOINA)
NHS walk-in centre 53.00 Reference cost 2018/19%° (service code: TO4NA)
Urgent care centre 53.00 Reference cost 2018/19'%° (service code: TO4NA)
Outpatient visit 148.00 Reference cost 2018/19*° (national average)
Outpatient visit: mental health 227.00 Reference cost 2018/19*° (service code: 711)
Inpatient stay: knee fracture 1604.00 Reference cost 2018/19*>° (HRG code: HE21G)
Inpatient stay: adenoidectomy 1391.00 Reference cost 2018/19%°° (HRG code: CA62Z)
Inpatient stay: dental surgery 1321.00 Reference cost 2018/19**° (HRG code: CDO1B)

TABLE 48 Medications

Item Chemical name Dosage Unit cost (£) Source

2-mg tablet (once daily) 1.69 per quantity = PCA 2018
(0401010ADAABKBK)

Melatonin_Tab 2mg Melatonin

20-mg capsule (once 1.00 per quantity =~ PCA 2018
(0404000MOBCAEAQ)

Equasym XL_Cap 20mg  Methylphenidate
hydrochloride daily)

Movicol_Paed Pdr Sac Macrogol 3350 6.9-g sachet

(two sachets per day)

0.15 per quantity = PCA 2018
(0106040MOBBAIAB)

Salbutamol_Inha Salbutamol Two puffs (as required) 1.57 per quantity = PCA 2018
100 mcg (0301011ROAAAAAA)
Cetirizine HCI_Tab 10mg Cetirizine 10-mg tablet 0.03 per quantity = PCA 2018
hydrochloride (once daily) (030401010AAAAAA)
Sod Picosulf_Oral Soln Sodium picosulfate  5mg (once daily) 0.02 per quantity = PCA 2018
5mg (0106020POAAABAB)
Seretide 50 Fluticasone propio- 50 ug (two puffs daily)  18.0 per quantity = PCA 2018
nate (inhalation) (0302000NOBCADBE)
Calceos_Tab Colecalciferol 500-mg tab (twice 0.06 per quantity = PCA 2018
daily) (0906040GOBQAABW)
Strattera_Cap 40 mg Atomoxetine 40-mg capsule (once 1.90 per quantity ~ PCA 2018
hydrochloride daily) (0404000SOBBABAB)

50 ug (two puffs daily)  3.70 per quantity = PCA 2018
(0302000COBPAABE)

Clenil Modulite_Inha Beclometasone
50mcg dipropionate

The medication costs were based on the Prescription Cost Analysis 2018.15 Owing to the significant amount of
information, further details are available on request.

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
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author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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APPENDIX 3

TABLE 49 School-based health services

Item Unit cost (£) Source

Educational psychologist 23.20/hour NJC ‘green book’*>2 (SCP 49)
Education welfare officer 12.00/hour NJC ‘green book'*>2 (SCP 25)
School or college nurse 12.00/hour NJC ‘green book’52 (SCP 25)

NJC, National Joint Council.

Note
Hourly rate was calculated by dividing annual salary by 52.143 weeks (i.e. 365 days divided by 7) and then dividing by 37
hours (i.e. the standard working week in the NJC ‘green book'>?).

TABLE 50 Education services/support

Item Unit cost (£) Source

Teacher 16.30/hour NJC ‘green book’*>2 (SCP 35)
TA 9.70/hour NJC ‘green book’*52 (SCP 17)
High-level TA 10.90/hour NJC ‘green book’*>2 (SCP 22)
SENCO 19.20/hour NJC ‘green book’*>2 (SCP 41)
SEN assistant 11.60/hour NJC ‘green book’*>2 (SCP 24)
Learning mentor 11.20/hour NJC ‘green book’*>2 (SCP 23)
Literacy support assistant 10.70/hour NJC ‘green book’*>2 (SCP 21)
Form tutor 21.70/hour NJC ‘green book'*>2 (SCP 46)
Specialist teacher 14.20/hour NJC ‘green book’*>2 (SCP 30)

NJC, National Joint Council.

Note
Hourly rate was calculated by dividing annual salary by 52.143 weeks (i.e. 365 days divided by 7) and then dividing by 37
hours (i.e. the standard working week in the NJC ‘green book’).

TABLE 51 Private expenses

Item Unit cost (£) Source

Privately paid mental health services 360.00/session www.psychiatry-uk.com/fees/ (accessed 25 February 2022)

After-school club 57.40/week Childcare Survey 2019153
Holiday club 133.40/week Childcare Survey 201953
Day care 154.00/day Unit Costs of Health and Social Care 20188
Child care: home support 25.00/hour Unit Costs of Health and Social Care 20188

TABLE 52 Productivity cost

Item

Average weekly earning of people in the UK

Unit cost (£) Source

522.00 Office for National Statistics 201854

NIHR Journals Library www.journalslibrary.nihr.ac.uk
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TABLE 53 Intervention costs by arm (based on the 123 records without missing data)

Time (minutes)

per session per Cost (£) per session Cost (£) per CYP
Total cost CYP(95% ClI) per CYP (95% Cl) (95% Cl)

Training cost

Trainer fee 4262.00 2.01
Refreshments 10.00 0.00
Materials and consumables® 178.00 0.08
Trainer travel 740.00 0.35
Total 5685.00 245 25.29 (24.30 to 26.29)

Intervention cost
LEGO bricks 3903.00 1.84 18.97 (18.23 to 19.70)
Materials and consumables? 580.50 0.27 2.78 (2.68 to 2.89)

Intervention staff costs

Planning 3.0(2.7 to 3.3) 0.55(0.50 to 0.60) 5.46 (4.51 to 6.40)
Set-up 1.7 (1.6 t0 1.7) 0.31(0.29 to 0.32) 3.11(2.76 to 3.46)
Delivery 18.4 (18.1to 18.6) 3.53(3.45to 3.61) 35.50 (32.82 to 38.11)
Clear-up 1.8 (1.7t0 1.9) 0.33(0.31 t0 0.34) 3.35(2.98 to 3.71)
Additional work post session® 1.3(1.1to 1.5) 0.26 (0.22 t0 0.29) 2.11(1.51t0 2.71)

Help from other staff

Set-up and clear-up 0.1(0.1t00.2) 0.02 (0.01 to 0.03) 0.25(0.12 to 0.40)
Additional work post session® 0.1(0.0t0 0.1) 0.01 (0.01 to 0.02) 0.14 (0.04 to 0.23)
Total 7.12 (6.99 to 7.26) 71.67 (67.58 to 75.75)

a Pens, paper, file folders, sticky notes, printing, manuals, etc.
b Post-session additional work that was intervention-related, such as administration work, following up individual CYP
and giving brief feedback to teachers.

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
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TABLE 54 Average service use by arm: complete case (N=139)

Variable

NHS and PSS

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

GP Appointment
Allied health professionals Appointment
Social care service Appointment

Hospital-based services/acute services

Emergency services Visit
Inpatient stay

Mental health-related Night

Non-mental health-related Night
Outpatient visit/day case

Mental health-related Visit

Non-mental health-related Visit
Medication

Mental health-related Type

Non-mental health-related Type

Time point, mean (SD)

Baseline

Intervention arm
(n=80)

0.70 (2.76)
0.45(0.97)
0.44 (0.93)

0.49 (1.65)

0.19 (0.80)

0.01(0.11)

0.06 (0.37)
0.31(1.71)

0.36 (0.80)
0.33(0.62)

Control arm

(n=59)

0.31(0.88)
0.24 (0.50)
0.68 (2.20)

0.47 (1.34)

0.12 (0.46)

0.10 (0.44)
0.17 (0.59)

0.20 (0.48)
0.41(0.93)

20 weeks

Intervention
arm (n=80)

0.23(0.88)
0.39 (1.02)
0.43 (1.00)

0.26 (1.00)

0.13(0.43)

0.01(0.11)

0.08 (0.38)
0.19 (0.75)

0.43(0.81)
0.41 (0.90)

Control arm
(n=59)

0.36 (1.06)
0.22 (0.49)
0.34(0.71)

0.39 (2.11)

0.03 (0.26)

0.07 (0.31)
0.24 (0.63)

0.27 (0.55)
0.53(1.33)

52 weeks

Intervention
(n=80)

0.63(2.81)
0.71(1.41)
0.78 (1.96)

0.99 (2.62)

0.20 (0.60)

0.05(0.22)
0.09 (0.40)

0.48 (0.87)
0.38 (0.79)

Usual support
(n=59)

0.54 (2.46)
0.66 (0.96)
0.69 (1.56)

0.80 (2.06)

0.17 (0.62)

0.29 (1.37)
0.24 (0.95)

0.32(0.51)
0.59 (1.23)
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Time point, mean (SD)

Baseline 20 weeks 52 weeks

Intervention arm Control arm Intervention Control arm Intervention Usual support
Variable (n=80) (n=59) arm (n=80) (n=59) (n=80) (n=59)

Education-system-related

School-based health Hour 2.60 (10.00) 2.17 (6.94) 1.40 (5.80) 3.12(10.51) 8.80(32.99) 2.17 (10.06)
General support? Hour 8.54 (7.26) 7.93(12.68) 7.48 (9.25) 9.37 (17.34) 18.94 (30.32) 27.32(45.13)
Intervention support? Hour 5.50(10.50) 4.66 (6.74) 6.78 (8.28) 7.15(11.03) 8.37(7.97) 7.72 (10.56)

Private expenses: out of pocket

Child care Session 3.05(7.35) 4,10 (11.05) 4.14(9.30) 5.98(12.37) 5.86 (13.58) 12.29 (25.20)
Productivity
Parental productivity Day 0.45(1.18) 0.31 (0.93) 0.45 (1.04) 0.52(1.51) 0.58 (1.13) 0.59 (1.40)

a Based on 117 teacher-reported questionnaires (intervention arm, n=68; control arm, n=48).

Notes

CAMHS included child psychiatrists, child psychotherapists, child psychologists, clinical psychologists, mental health nurses, family therapists and primary mental health workers. Other
community-based health professionals included community nurses, community paediatricians, occupational therapists, physiotherapists and speech and language therapists. Social care
services included social care workers, home care workers, family support workers, drug and alcohol support workers, and helplines (e.g. Samaritans, Ewell, UK). Child care included paid
child care, after-school clubs, religious clubs and special clubs for autistic CYP.
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TABLE 55 Responses to the EQ-5D-Y by arm and data collection time point

Time point, n (%)

Baseline
Variable Level 1

Usual support (N=59)

Mobility 52 (88.1)
Self-care 17 (28.8)
Usual activity 25(42.4)
Pain/discomfort 45 (76.3)
Anxiety/depression 15(25.4)

LEGO® based therapy (N=80)

Mobility 66 (82.5)
Self-care 25(31.3)
Usual activity 33 (41.2)
Pain/discomfort 64 (80.0)
Anxiety/depression 40 (50.0)

Level 2

7 (11.9)
32(54.2)
29 (49.1)
13(22.0)
35(59.3)

11 (13.7)
36 (45.0)
41 (51.2)
14 (17.5)
33 (41.3)

Level 3

10(17.0)
5(8.5)
1(1.7)
9(15.3)

3(3.8)
19 (23.7)
6(7.5)
2(2.5)
7(8.7)

20 weeks

Level 1

46 (78.0)
16 (27.1)
25(42.4)
37 (62.7)
16 (27.1)

61(76.2)
26 (32.5)
35(43.7)
63 (78.7)
37 (46.2)

Level 2

13(22.0)
37 (62.7)
27 (45.8)
22(37.3)
34 (57.6)

16 (20.0)
42 (52.5)
36 (45.0)
13(16.3)
34 (42.5)

Level 3

6(10.2)
7 (11.8)

9(15.3)

3(3.8)
12 (15.0)
9(11.3)
4(5.0)
9(11.3)

52 weeks

Level 1

46 (78.0)
14 (23.7)
22(37.3)
38 (64.4)
18 (30.5)

64 (80.0)
29 (36.3)
43 (53.7)
59 (73.8)
39 (48.7)

Level 2

13 (22.0)
35(59.3)
30(50.8)
21(35.6)
26 (44.1)

13(16.2)
36 (45.0)
33(41.3)
19 (23.7)
29 (36.3)

Level 3

10(17.0)
7 (11.9)

15(25.4)

3(3.8)
15(18.7)
4(5.0)
2(2.5)
12 (15.0)

Level 1: none; level 2: some; level 3: extreme.
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TABLE 56 Responses to CHU-9D by trial arm and data collection time point

Time point, n (%)

Baseline
Variable Level 1

Usual support (N=45)

Worried 20 (44.4)
Sad 32(71.1)
Annoyed 27 (60.0)
Tired 9 (20.0)
Pain 28 (62.2)
Sleep 21 (46.7)
Daily routine 23(51.1)
Work 27 (60.0)
Able to join activities 23(51.1)

LEGO® based therapy (N=51)

Worried 34 (66.7)
Sad 40 (78.4)
Annoyed 37 (72.5)
Tired 14 (27.5)
Pain 33 (64.7)
Sleep 26 (51.0)
Daily routine 29 (56.9)
Work 34 (66.7)
Able to join activities 30 (58.8)

Level 2

16 (35.6)
8(17.8)
13(28.9)
15(33.3)
6(13.3)
12(26.7)
12(26.7)
15(33.3)
6(13.3)

8(15.7)
5(9.8)
7(13.7)
19 (37.3)
9(17.6)
10(19.6)
8(15.7)
7(13.7)

6(11.8)

Level 3

7 (15.6)
2(4.4)
4(8.9)
8(17.8)
6(13.3)
5(11.1)
4(8.9)
2(4.4)
10(22.2)

3(5.9)
2(3.9)
4(7.8)
5(9.8)
3(5.9)
6(11.8)
4(7.8)
6(11.8)

5(9.8)

Level 4

3(6.7)

2(3.9)
1(2.0)
2(3.9)
3(5.9)
1(2.0)
3(5.9)
4(7.8)
1(2.0)

4(7.8)

Level 5

2(4.4)
1(2.2)
1(2.2)
8(17.8)
2(4.4)
4(89)
3(6.7)

3(6.7)

4(7.8)
3(5.9)
1(2.0)
10 (19.6)
5(9.8)
6(11.8)
6(11.8)
3(5.9)

6(11.8)

20 weeks

Level 1

22 (48.9)
29 (64.4)
27 (60.0)
12(26.7)
21 (46.7)
20 (44.4)
19 (42.2)
23(51.1)
10(22.2)

33 (64.7)
37 (72.5)
34 (66.7)
17 (33.3)
28 (54.9)
23(45.1)
24 (47.1)
33(64.7)

24 (47.1)

Level 2

12 (26.7)
6(13.3)
10(22.2)
13(28.9)
11 (24.4)
3(6.7)
11 (24.4)
11 (24.4)
14 (31.1)

6(11.8)
5(9.8)
10 (19.6)
19 (37.3)
9(17.6)
8(15.7)
15(29.4)
10(19.6)

8(15.7)

Level 3

5(11.1)
5(11.1)
5(11.1)
9 (20.0)
4(8.9)
7(15.6)
7(15.6)
7 (15.6)
10(22.2)

7(13.7)
5(9.8)
5(9.8)
4(7.8)
7(13.7)
8(15.7)
7(13.7)
5(9.8)

6(11.8)

Level 4

3(6.7)
4(8.9)
5(11.1)
2(4.4)
9(20.0)
4(8.9)
1(2.2)
9(20.0)

1(2.0)
1(2.0)
7(13.7)
3(5.9)
4(7.8)
3(5.9)
3(5.9)

8(15.7)

Level 5

3(6.7)
1(2.2)
3(6.7)
6(13.3)
7 (15.6)
6(13.3)
4(8.9)
3(6.7)
2(4.4)

4(7.8)
3(5.9)
2(3.9)
4(7.8)
4(7.8)
8(15.7)

2(3.9)

5(9.8)

52 weeks

Level 1

26(57.8)
34 (75.6)
27 (60.0)
10(22.2)
24 (53.3)
17 (37.8)
24 (53.3)
28 (62.2)
20 (44.4)

34 (66.7)
36 (70.6)
37 (72.5)
13(25.5)
27 (52.9)
20(39.2)
27 (52.9)
32(62.7)

20(39.2)

Level 2

13(28.9)
4(8.9)
10(22.2)
16 (35.6)
12 (26.7)
16 (35.6)
10(22.2)
7 (15.6)
10(22.2)

7(13.7)
6(11.8)
8(15.7)
19 (37.3)
13(25.5)
11 (21.6)
12 (23.5)
11 (21.6)

10(19.6)

Level 3

1(2.2)
2(4.4)
5(11.1)
6(13.3)
7(15.6)
4(8.9)
5(11.1)
7(15.6)
10(22.2)

6(11.8)
6(11.8)
3(5.9)
6(11.8)
6(11.8)
11 (21.6)
8(15.7)
4(7.8)

7(13.7)

Level 4

3(6.7)
1(2.2)
2(4.4)
6(13.3)

4(8.9)
3(6.7)
1(2.2)
1(2.2)

3(5.9)
2(3.9)
1(2.0)
4(7.8)
3(5.9)
3(5.9)
3(5.9)
2(3.9)

8(15.7)

Level 5

2(4.4)
4(89)
1(2.2)
7(15.6)
2(4.4)
4(89)
3(6.7)
2(4.4)
4(89)

1(2.0)
1(2.0)
2(3.9)
9(17.6)
2(3.9)
6(11.8)
1(2.0)
2(3.9)

6(11.8)

Level 1: no; level 2: a little bit; level 3: a bit; level 4: quite a lot; level 5: very.
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Appendix 4 Additional tables to qualitative
analyses

TABLE 57 Sessions video-recorded per school as part of independent fidelity assessment

Session

Education level Group ID 1 p

Sheffield Primary S/04 v 2
Sheffield Primary S/06 v / v 3
Sheffield  Primary S/07 v v v 3
Sheffield Primary S/15 v v v 3
Sheffield Primary S/17 v 2
Sheffield Primary S/36 v v 3
Sheffield  Secondary S/27 v v v 3
Sheffield Secondary S/28 v / v 3
Leeds Primary L/13 v v v 3
Leeds Primary L/15 v  / 3
Leeds Primary L/32 v v v 3
Leeds Primary L/33 v v 3
Leeds Primary L/34 v v 3
Leeds Primary L/35 v v 3
Leeds Primary L/43 v v v 3
Leeds Primary L/46 v v 3
Leeds Secondary L/40 v v 3
Leeds Secondary L/41 v v 3
York Primary Y/12 v v v 3
York Primary Y/15 v v v 3
York Primary Y/21 v v v 3
York Primary Y/22 v v 2
Total o 5 9 6 5 3 9 5 6 5 5 5 63

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis 123
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TABLE 58 Comparison of self-reported and independently assessed fidelity
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TABLE 58 Comparison of self-reported and independently assessed fidelity (continued)
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TABLE 59 Summary of open-ended qualitative responses on acceptability questionnaire: facilitators (N=45)

Variable Summary

1. Enjoyed LEGO® based therapy

1.1. CYP

1.2. Facilitator

2. Benefits

2.1. During sessions

2.2. Wider benefits

3. Resources

4. Challenges

5. Implementation

6. Recommendations

Fifteen facilitators said that the CYP involved in LEGO® based therapy enjoyed their
sessions and looked forward to them every week

Twenty-two facilitators said that, despite certain challenges, LEGO® based therapy was a
rewarding and useful intervention to run and that they enjoyed delivering LEGO® based
therapy sessions in their schools

Eighteen facilitators said that LEGO® based therapy has clear benefits and that they have
seen improvements in their CYP's communication and social skills and confidence during
the sessions. Three facilitators did say that, although they had seen the benefits during the
sessions, these might not be reflected in the classroom

Eight facilitators said that their CYP had been more confident and had improved communi-
cation in the wider school setting. Two facilitators said that they had seen a positive effect
in non-autistic CYP, including those with challenging behaviours

Two facilitators said that they had trouble finding a suitable space for some of their
sessions, as space in their schools was lacking. Two facilitators said that LEGO® based
therapy was easy to set up and deliver

Five facilitators found LEGO® based therapy challenging to run at times. One facilitator
said that having two autistic CYP in the group was tough, because they needed a lot of
prompting to communicate, whereas others found that they struggled to find a suitable
space to hold the sessions. One facilitator said that their CYP struggled with finding the
necessary language to describe the pieces, and another said that their CYP lost motivation
after seven or eight sessions, making the final sessions more difficult to run

Five facilitators said that their school has decided to continue with LEGO® based therapy
and are trialling it with more groups or that they have rolled it out across their whole
school. One school said that they will be implementing this over a half term (i.e. over 6
weeks), then revisiting it at a later date, rather than delivering it as a 12-week block

One facilitator said that her group would have liked to have done more than 12 sessions;
another said that 12 weeks was too long and that they would possibly split this up into
two blocks in the future. Three secondary school facilitators said that LEGO® based
therapy may be more suitable in a primary setting rather than in a secondary setting, and
that secondary schools needed more complex sets for it to be effective. One facilitators
said that they would include more freestyle play in future groups to allow CYP to be more
creative, and another said that they would use CYP only in the same year group in the
future

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis
an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction
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TABLE 60 Summary of open-ended qualitative responses on acceptability questionnaire: parents/guardians (N =44)

Variable Summary

1. Enjoyed LEGO® based Twenty-seven parents/guardians stated that their child enjoyed taking part in LEGO® based

therapy therapy. Eleven parents/guardians said that they had seen noticeable changes in their CYP’s
behaviour and communication and social skills; however, seven parents/guardians said that,
although their child enjoyed the sessions, they did not see any impact at home. One parent
suggested that this may be because it is ‘too early’ to see any significant changes

2. Benefits

2.1 Social skills Seven parents/guardians felt that LEGO® based therapy has improved their child’s social
skills, because it helped them with making new friends and interacting with other CYP in class

2.2 Communication Eight parents/guardians noticed that LEGO® based therapy had a positive impact on their
CYP’s communication with their peers. Two parents/guardians said that their child has been
more open and spoken about their feelings more at home

2.3 Confidence Two parents/guardians noticed that their child had grown in confidence after taking part in
LEGO® based therapy sessions

2.4 Calmness One parent/guardian stated that their child/young person is more relaxed and calm since

taking part in LEGO® based therapy

3. CYP/parent/guardian Three parents/guardians would have liked their child to continue with LEGO® based therapy
would like to continue  because they had enjoyed it so much and to continue to develop their skills further and
LEGO® based therapy apply these at home

4. Feedback from school Four parents/guardians found that they were not sure how their child got on during LEGO®
based therapy because they received little or no feedback from the school

5. Did not enjoy LEGO® Three parents/guardians stated that their child did not enjoy LEGO® based therapy owing to
based therapy having lots of previous building experience or wanting more structure to the sessions
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TABLE 61 Acceptability of LEGO® based therapy intervention to facilitators and parents/guardians: primary

school participants

Facilitators (h=48), Parents/guardians Facilitators Parents/guardians
Acceptability construct median (range) (n=72), median (range) p-value* (n=48),%" (n=72), %"
Affective attitude 5 (4-5) 5 (4-5) 0.613 100 94.44
Burden 5 (4-5) 3(2-4) 0.000 87.23 42.25
Ethicality 4 (4-5) 4 (4-5) 0.746 95.83 83.33
Intervention coherence 5(5-5) 3(3-4) 0.000 93.75 40.85
Opportunity costs 5(4-5) 5(4-5) 0.024 93.75 84.72
Perceived effectiveness: 4 (4-5) 4 (3-5) 0.076 91.49 70.83
general
Perceived effectiveness: 4 (4-5) 4 (3-4) 0.001 89.36 68.06
social skills
Perceived effectiveness: 5 (4-5) 4 (4-5) 0.025 91.67 77.78
academic confidence
Perceived effectiveness: 5 (4-5) 4.5 (4.5) 0.009 95.83 84.72
communication skills
Perceived effectiveness: 4 (3-5) 4(3-4) 0.054 70.83 55.56
behaviour
Perceived effectiveness: 5 (4-5) 4(3-5) 0.000 91.49 70.83
overall
Self-efficacy 5 (4-5) 4 (4-5) 0.000 100 76.39
Overall acceptability 5 (4-5) 4(3-5) 0.000 93.75 76.38

a Mann-Whitney U-test.
b Percentage rating intervention positively (i.e. pooled Likert scores of 4 or 5). Higher scores indicate a greater level of
acceptability.

Affective attitude
5
Pergelved Burden
effectiveness
— Primary school facilitators
— Primary school parents/guardians
Self-efficacy Ethicality
Opportunity costs Intervention coherence

FIGURE 12 Acceptability of LEGO® based therapy: comparison of median scores for acceptability constructs for primary
school participants. Higher scores indicate a greater level of acceptability.
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TABLE 62 Acceptability of LEGO® based therapy intervention to facilitators and parents/guardians: secondary

school participants

Facilitators (n=17), Parents/guardians Facilitators  Parents/guardians
Acceptability construct  median (range) (n=26), median (range) (n=17),%*> (n=26), %"
Affective attitude 5(4-5) 4 (4-5) 0.171 100 84.00
Burden 4 (4-5) 4(3-5) 0.084 88.24 68.00
Ethicality 5 (4-5) 4(3-5) 0.107 88.24 64.00
Intervention coherence 5(5-5) 4 (3-5) 0.005 94.12 64.00
Opportunity costs 5(4-5) 4 (4-5) 0.304 94.12 84.00
Perceived effectiveness: 5 (4-5) 4(3-5) 0.029 94.12 64.00
general
Perceived effectiveness: 4 (4-5) 4(3-4) 0.088 88.24 60.00
social skills
Perceived effectiveness: 5 (4-5) 4 (3-5) 0.152 82.35 68.00
academic confidence
Perceived effectiveness: 5 (4-5) 4 (4-5) 0.116 94.12 84.00
communication skills
Perceived effectiveness: 4 (4-5) 4(3-4) 0.038 88.24 52.00
behaviour
Perceived effectiveness: 4 (4-5) 4(3-5) 0.000 88.24 64.00
overall
Self-efficacy 5(5-5) 4 (4-5) 0.006 100 88.46
Overall acceptability 5 (4-5) 4(3-5) 0.000 94.11 68.00

a Mann-Whitney U-test.
b Percentage rating intervention positively (i.e. pooled Likert scores of 4 or 5). Higher scores indicate a greater level of
acceptability.

Affective attitude
5
Pergelved Burden
effectiveness
— Secondary school facilitators
— Secondary school parents/guardians
Self-efficacy Ethicality

Opportunity costs Intervention coherence

FIGURE 13 Acceptability of LEGO® based therapy: comparison of median scores for acceptability constructs for secondary
school participants. Higher scores indicate a greater level of acceptability.
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TABLE 63 Comparison of acceptability of LEGO® based therapy intervention to primary and secondary school facilitators

Primary school Secondary school Primary school  Secondary school
facilitators (n=48), facilitators (n=17), facilitators facilitators
Acceptability construct  median (range) median (range) p-value®* (n=48), %" (n=17), %"
Affective attitude 5 (4-5) 4 (4-5) 0.641 100 100
Burden 5 (4-5) 4(3-5) 0.781 87.23 88.24
Ethicality 4 (4-5) 4(3-5) 0.228 95.83 88.24
Intervention coherence 5(5-5) 4 (3-5) 0.708 93.75 94.12
Opportunity costs 5(4-5) 4 (4-5) 0.172 93.75 94.12
Perceived effectiveness: 4 (4-5) 4 (3-5) 0.456 91.49 9412
general
Perceived effectiveness: 4 (4-5) 4 (3-4) 0.234 89.36 88.24
social skills
Perceived effectiveness: 5 (4-5) 4 (3-5) 0.337 91.67 82.35
academic confidence
Perceived effectiveness: 5 (4-5) 4 (4-5) 0.517 95.83 94.12
communication skills
Perceived effectiveness: 4 (3-5) 4 (3-4) 0.643 70.83 88.24
behaviour
Perceived effectiveness: 5 (4-5) 4 (3-5) 0.428 91.49 88.24
overall
Self-efficacy 5(4-5) 4 (4-5) 0.186 100 100
Overall acceptability 5(4-5) 4 (3-5) 0.592 93.75 94.11

a Mann-Whitney U-test.
b Percentage rating intervention positively (i.e. pooled Likert scores of 4 or 5). Higher scores indicate a greater level of
acceptability.

Affective attitude
5
Perc.elved Burden
effectiveness
— Primary school facilitators
— Secondary school facilitators
Self-efficacy Ethicality
Opportunity costs Intervention coherence

FIGURE 14 Acceptability of LEGO® based therapy: comparison of median scores for acceptability constructs for primary
and secondary school facilitators. Higher scores indicate a greater level of acceptability.
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TABLE 64 Comparison of acceptability of LEGO® based therapy intervention to primary and secondary school parents/

guardians
Primary school Secondary school Secondary
parents/guardians parents/guardians Primary school school parents/
Acceptability (n=72), median (n=26), median parents/guardians guardians
construct (range) (range) p-value® (n=72), %" (n=26), %"
Affective attitude 5 (4-5) 4 (4-5) 0.054 94.44 84.00
Burden 3(2-4) 4 (3-5) 0.052 42.25 68.00
Ethicality 4 (4-5) 4 (3-5) 0.172 83.33 64.00
Intervention 3(3-4) 4 (3-5) 0.026 40.85 64.00
coherence
Opportunity costs 5(4-5) 4 (4-5) 0.392 84.72 84.00
Perceived effective- 4 (3-5) 4(3-5) 0.474 70.83 64.00
ness: general
Perceived effective- 4 (3-4) 4(3-4) 0.469 68.06 60.00
ness: social skills
Perceived effec- 4 (4-5) 4(3-5) 0.205 77.78 68.00
tiveness: academic
confidence
Perceived effective- 4.5 (4.5) 4 (4-5) 0.466 84.72 84.00
ness: communication
skills
Perceived effective- 4 (3-4) 4 (3-4) 0.564 55.56 52.00
ness: behaviour
Perceived effective- 4 (3-5) 4 (3-5) 0.085 70.83 64.00
ness: overall
Self-efficacy 4 (4-5) 4 (4-5) 0.308 76.39 88.46
Overall acceptability 4 (3-5) 4 (3-5) 0.454 76.38 68.00

a Mann-Whitney U-test.
b Percentage rating intervention positively (i.e. pooled Likert scores of 4 or 5). Higher scores indicate a greater level of
acceptability.

Affective attitude
5
Perc.e|ved A Burden
effectiveness
— Primary school parents/guardians
— Secondary school parents/guardians
Self-efficacy Ethicality
Opportunity costs Intervention coherence

FIGURE 15 Acceptability of LEGO® based therapy: comparison of median scores for acceptability constructs for primary
and secondary school parents. Higher scores indicate a greater level of acceptability.
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TABLE 65 Summary of coding framework

Category Code

1. Understanding 1.1 Parent

1.1.1 Terminology
1.1.2 More than playing
1.1.3 Observation
1.1.4 Explaining

1.2 Teacher
1.2.1 Terminology
1.2.2 More than playing
1.2.3 Observation
1.2.4 Explaining

1.3 Parent
1.3.1 Terminology
1.3.2 More than playing
1.3.3 Observation
1.3.4 Explaining

1.4 Intervention differences

2. Benefits 2.1 Autistic CYP

2.1.1 Communication
2.1.2 Socialising
2.1.3 Confidence
2.1.4 Language skills
2.1.5 Concentration
2.1.6 Patience/calmness
2.1.7 Wider benefits
2.1.8 Resilience
2.1.9 Fine motor skills

2.2 Non-autistic CYP
2.2.1 Communication
2.2.2 Socialising
2.2.3 Confidence
2.2.4 Language Skills
2.2.5 Concentration
2.2.6 Patience/calmness
2.2.7 Wider benefits
2.2.8 Resilience
2.2.9 Fine motor skills

2.3 Professional

continued
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APPENDIX 4

TABLE 65 Summary of coding framework (continued)

3. Implementation 3.1 Continued therapy
3.2 Expanded to other CYP
3.3 School/staff support
3.4 Commitment
3.5 Integration into practice
3.6 Cost of LEGO
4. Values 4.1 School values
4.2 Professional values
5. Resources 5.1 Opportunity costs
5.2 Staffing
5.3 Space
5.4 Time
5.5 Knowledge of ASD
6. Working practices 6.1 Power
6.2 Training
6.3 Adaptations
6.4 Facilitator skills
6.5 Recommendations
6.6 Importance of relationships
7. Acceptability 7.1 Enjoyment of LEGO
7.2 Examples
8. Challenges?

a This category was derived from a single code, hence the inclusion of total categories and codes.

TABLE 66 Acceptability of LEGO® based therapy: TFA constructs mapped to categories

TFA construct Category

Affective attitude 1. Understanding
7. Acceptability
8. Challenges
Burden 3. Implementation

5. Resources

Ethicality 4. Values
Intervention coherence 1. Understanding
Opportunity costs 4. Values
Perceived effectiveness 2. Benefits

8. Challenges

Self-efficacy

6. Working practices
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TABLE 67 Acceptability of LEGO® based therapy: categories mapped to TFA constructs

TFA constructs
Affective Intervention Opportunity Perceived
Category attitude Burden Ethicality coherence costs effectiveness  Self-efficacy
1. Understanding v v
2. Benefits v
3. Implementation v
4. Values v v
5. Resources v
6. Working practices v

7. Acceptability
8. Challenges v v

Copyright © 2023 Wright et al. This work was produced by Wright et al. under the terms of a commissioning contractissued by the Secretary of State for Health and Social Care. Thisis 137
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.









EME
HSDR
HTA
PGfAR
PHR

Part of the NIHR Journals Library
www.journalslibrary.nihr.ac.uk

This report presents independent research funded by the National Institute for Health and Care Research (NIHR).
The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR or the
Department of Health and Social Care

Published by the NIHR Journals Library



	Play brick therapy to aid the social skills of children and young people with autism spectrum disorder: the I-SOCIALISE cluster RCT
	List of tables
	List of figures
	List of supplementary material 
	Glossary 
	List of abbreviations 
	Plain language summary 
	Scientific summary 
	Chapter 1  Introduction
	Background and rationale
	Research question, aims and objectives
	Primary objective
	Secondary objectives


	Chapter 2  Methods
	Main trial methods
	Trial design
	Important changes to methods after trial commencement
	August 2017
	March 2018
	September 2018
	June 2019
	January 2020
	May 2020
	July 2020
	October 2020

	Participants and eligibility criteria
	Inclusion criteria
	Exclusion criterion

	Settings and locations where the data were collected
	Intervention
	LEGO® based therapy
	Collaborative building
	Learning through play
	Adult facilitation
	Group rules and rewards
	Fostering connection and social identity
	Engagement and motivation

	Materials and procedures
	Intervention provider
	Mode and locations of delivery
	Frequency
	Tailoring and modifications
	Fidelity
	Control arm: usual support

	Outcome measures
	Associated teacher/teaching assistant questionnaires
	Facilitator teacher/teaching assistant (intervention arm only)
	Children and young people questionnaires
	Parent/guardian questionnaires (one parent/guardian only)
	Adverse events and serious adverse events

	Changes to trial outcomes after the trial commenced (with reasons)
	Sample size calculations
	Explanation of any interim analyses and stopping guidelines
	Method used to generate the random allocation sequence
	Type of randomisation and details of any restriction (such as blocking and block size)
	Sequence generation, enrolment and assignation
	Blinding
	Statistical methods
	Analysis populations
	Additional analyses
	Planned sensitivity analysis on the primary outcome
	Unplanned sensitivity analysis on the primary outcome

	Study oversight and management
	Ethics arrangements and regulatory approvals
	Patient and public involvement
	Study design
	Study oversight


	Health economic methods
	Background
	Effectiveness
	EuroQol-5 Dimensions-Youth
	Child Health Utility-9 Dimensions

	Cost
	Cost of the intervention
	Cost of the service use

	Economic analysis
	Descriptive analysis
	Handling missing data

	Regression analysis and bootstrapping
	Sensitivity analysis


	Qualitative methods
	Qualitative methods
	Acceptability study
	Fidelity methods


	Chapter 3  Trial results
	Recruitment and participant flow
	Losses and exclusions after randomisation
	Dates defining the periods of recruitment and follow-up

	Baseline data
	Numbers analysed
	Outcomes and estimation
	Outcomes
	Estimation
	Method
	Summary of findings

	Primary outcome analysis
	Secondary outcome analysis
	Additional analysis of primary outcome
	Planned analysis
	Post hoc analysis

	Intervention compliance
	Planned analysis
	Post hoc analysis


	All important harms or unintended effects in each arm

	Chapter 4  Health economic results
	Introduction
	Missing data
	Availability of quality-of-life and cost data
	Multiple imputation
	Baseline characteristics

	Cost
	Unit costs
	Intervention costs
	Service use and costs

	Quality of life
	EuroQol-5 Dimensions-Youth
	Child Health Utility-9 Dimensions

	Economic analysis
	Primary analysis
	Sensitivity analyses

	Summary

	Chapter 5  Fidelity and acceptability results
	Fidelity
	Delivery of LEGO® based therapy sessions
	Fidelity assessment of LEGO® based therapy: self-reported
	Fidelity assessment of LEGO® based therapy: independent rating
	Comparison of self-reported and independently rated fidelity assessment

	Acceptability: quantitative
	All participants
	Primary school participants
	Secondary school participants
	Comparison between primary and secondary facilitators
	Comparison between parents

	Acceptability: qualitative
	Participants
	Analysis
	Affective attitude
	Burden
	Ethicality
	Intervention coherence
	Teaching staff
	Children and young people with autism spectrum disorder
	Parents

	Opportunity costs
	Perceived effectiveness
	Children and young people with autism spectrum disorder
	Children and young people without autism spectrum disorder
	Teaching staff

	Self-efficacy

	Summary

	Chapter 6  Discussion
	Review of main findings
	Cost-effectiveness analysis
	Qualitative analysis
	Subgroup and secondary analyses
	Long-term follow-up: main outcome measure at 52 weeks

	The trial in context
	Strengths and limitations of the trial
	Strengths of the trial
	Fidelity
	Acceptability feedback

	Limitations of the trial
	Blinding of outcome assessors
	Teacher-completed outcome measures
	CYP-completed outcome measures
	Supervision and intervention training
	Complexity of LEGO
	Health economic analysis
	Qualitative methods
	Fidelity assessment methods


	Implications for practice: meaning of the study and implications for clinicians and policy-makers
	Recommendations for future research

	Chapter 7  Conclusions
	Acknowledgements
	References
	Appendix 1 Additional table to methods 
	Appendix 2 Additional tables to statis
	Appendix 3 Additional tables to heal
	Appendix 4 Additional tables


