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Abstract

Background \We evaluated the clinical and cost-effectiveness of manualised sensory integration therapy (SIT) for autistic children
with sensory processing difficulties in a two-arm randomised controlled trial. Trial processes and contextual factors which may have
affected intervention outcomes were explored within a nested process evaluation. This paper details the process evaluation meth-
ods and results. We also discuss implications for evaluation of individual level, tailored interventions in similar populations.

Methods The process evaluation was conducted in line with Medical Research Council guidance. Recruitment,
demographics, retention, adherence, and adverse effects are reported using descriptive statistics. Fidelity of inter-
vention delivery is reported according to the intervention scoring manual. Qualitative interviews with therapists

and carers were undertaken to explore the acceptability of the intervention and trial processes. Qualitative interviews
with carers explored potential contamination.

Results Recruitment, reach and retention within the trial met expected thresholds. One hundred thirty-eight chil-
dren and carers were recruited (92% of those screened and 53.5% of those who expressed an interest) with 77.5%
retained at 6 months and 69.9% at 12 months post-randomisation. The intervention was delivered with structural

and process fidelity with the majority (78.3%) receiving a ‘sufficient dose’ of intervention. However, there was consider-
able individual variability in the receipt of sessions. Carers and therapists reported that trial processes were generally
acceptable though logistical challenges such as appointment times, travel and COVID restrictions were frequent barri-
ers to receiving the intervention. No adverse effects were reported.

Conclusions The process evaluation was highly valuable in identifying contextual factors that could impact

the effectiveness of this individualised intervention. Rigorous evaluations of interventions for autistic children are
important, especially given the limitations such as limited sample sizes and short-term follow-up as faced by previous
research. One of the challenges lies in the variability of outcomes considered important by caregivers, as each autistic
child faces unique challenges. It is crucial to consider the role of parents or other caregivers in facilitating access

to these interventions and how this may impact effectiveness.

Trial registration This trial is registered as ISRCTN14716440. August 11, 2016.
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Introduction

Individuals with sensory processing difficulties (SPD)
experience disruption in the brain when processing
information from sensory stimuli. SPD is a complex dis-
order which has been conceptualised as an ‘inefficient
functioning of the central nervous system’ [1] and while
it is not currently a recognised medical diagnosis in its
own right, it is estimated to affect 90% of children on the
autism spectrum [2—-4] and has been included as diag-
nostic criteria for autism spectrum disorder (ASD) in the
Diagnostic Manual for Mental Disorders-Fifth Edition
(DSM-5) [5]. SPD often results in hypo- or hyper-reac-
tive behavioural, motor or adaptive responses to external
stimuli [6] though symptoms may vary widely depend-
ing on the sensory system affected and the severity of the
difficulties experienced. Children may, therefore, require
additional support to enable participation in routine
activities in both home and school environments.

Occupational therapy (OT) interventions typically
involve the use of various methods focused on improv-
ing occupational engagement, participation and perfor-
mance. Some are labelled ‘top-down’ and focus on altering
the child’s environment to accommodate their sensory
processing difficulties. Others are thought of as ‘bottom-
up’ as they concentrate on identifying and addressing the
child’s difficulties in integrating sensory information and
aim to facilitate adaptive responses to the environment.
Sensory integration therapy (SIT) is a play-based therapy
which takes the approach of addressing the child’s under-
lying neural difficulties. At the heart of SIT is a collabora-
tive therapist—child relationship underpinned by key OT
and fidelity principles to guide delivery. Therapy meeting
these fidelity principles is trademarked as Ayres Sensory
Integration " (ASI) [7]. ASI utilises individually tailored
sensory-motor activities specific to each child with the
aim of helping them improve their ability to process and
integrate sensation [8]. Following a detailed assessment,
therapists develop a hypothesis as to the nature of each
child’s underlying sensory difficulty and help children
and carers identify specific functional goals they want to
achieve. The content of the therapy is then individualised
to that child’s needs and undertaken in line with the ‘just-
right’ challenge i.e. in a way that is appropriate for the
child’s abilities. SIT meeting ASI criteria has been consid-
ered a potentially valuable therapy for children with SPD
[9-11] however demonstration of clinical effectiveness
had been lacking [12].

Randomised controlled trials of SIT are limited, with
small sample sizes and lacking blinded evaluation [12].
Results have often been presented without clear proto-
cols for delivery, assessment of fidelity or examination of
contextual factors. All of these are critical elements of a
complex intervention that should be explored through
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the inclusion of a process evaluation which ensures not
only a better understanding of the theory of change of
an intervention — but also helps to explain why spe-
cific components of an intervention might result in the
intended outcomes [13]. Complex interventions are
defined as having several interacting components with
the complexity residing in the number and variability
of these components [14]. The impact of context at any
point in an intervention’s lifecycle, from conception
through to implementation and evaluation, may then
add a further layer to the complexity [15]. These types of
interventions can be implemented across a wide range of
settings and at different levels from a broad societal level
down to a more specific individual level. Recent guidance
on complex interventions proposes that research can
adopt an ‘efficacy, effectiveness, theory based, and/or sys-
tems perspective’ depending on existing knowledge and
the need for additional evidence to enhance understand-
ing [13]. Evaluating a complex intervention efficiently
may involve not only concentrating on a single effective-
ness outcome but also gaining a comprehensive under-
standing of its broader impact across multiple domains.
In this regard, inclusion of a process evaluation can pro-
vide valuable insights [16].

With SIT being accessed by parents of autistic children
despite limited empirical support [12], a high-quality
trial was needed to clarify its effectiveness and in July
2015, the National Institute for Health Research Health
Technology Programme (NIHR HTA), put out a com-
missioning brief to address this. The brief emphasised
demonstrating effectiveness through outcomes focussing
on challenging behaviours; socialisation; engagement
with activities; and sensory sensitivities. The resulting
trial was the SenITA trial [17] — an effectiveness trial
designed and implemented to answer the question of
whether SIT has an impact on behavioural difficulties,
adaptive skills and socialisation in children on the autism
spectrum who have sensory processing difficulties. The
primary outcome of interest was the level of behaviour
problems as recorded at the 6-month timepoint. This
outcome was measured using the Irritability subscale of
the Aberrant Behavior Checklist (ABC-I) [18]. Currently,
SIT, although described as a manualised intervention, is
not associated with a formally defined programme theory
to explain the way in which it is expected to work or a
logic model to illustrate the theoretical underpinnings
of the programme theory. Therefore, to complement the
evaluation of the intervention, a process evaluation based
on MRC guidance [13] was incorporated in the trial
design. The anticipated benefit of this was to enhance
understanding of the contextual factors influencing the
delivery and uptake of the intervention.
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Here we examine the results of the process evalua-
tion and look at whether the intended population could
be recruited into the trial and whether they stayed
involved for the intended duration (‘reach’ and ‘reten-
tion’); whether the SIT intervention was delivered as
intended (‘fidelity’); whether the amount of intervention
delivered was as described in the trial protocol (‘adher-
ence’); and the experiences of those who took part in the
trial (‘acceptability’). We also examined any safety issues
(‘adverse events’) and explored potential ‘contamination’
of SIT delivery within the trial — the extent to which par-
ticipants allocated to the control arm receive treatment/
therapy similar to those in the intervention arm.

Methods and materials

Trial processes

SenITA was a two-arm randomised controlled effective-
ness trial (for detailed trial design see [17]). Children and
their carers were recruited through specialist services (e.g.
Child and Adolescent Mental Health Services (CAMHS),
occupational therapy), primary schools, and via self-referral.
The brief for the trial was specific in directing that the pri-
mary focus should be on behavioural outcomes, although
the importance of assessing functional and carer outcomes
was also highlighted. Irritability/agitation (as measured by
the corresponding Aberrant Behavior Checklist subscale)
[17], indicative of behaviour problems, at 6-month post-ran-
domisation was chosen as the primary outcome. Secondary
outcomes then included other problem behaviours, adaptive
behaviours and functioning, socialisation, carer stress and
quality of life.

Children were eligible to take part if they had a diagno-
sis of ASD OR probable/likely ASD (defined as currently
being assessed within the local ASD pathway); were aged
4-11 years at the start of the trial; were in mainstream pri-
mary education; had SP difficulties [16]. Carers met with
a researcher to go through the Patient Information Sheet
in detail and to provide informed consent. Eligibility to
take part was confirmed through a screening assessment.
If eligible, participants then went on to complete baseline
measures and were randomised to receive either the inter-
vention (SIT) with usual care (UC) or to continue with just
their UC. Throughout the trial, carers in both the interven-
tion and usual care groups were asked to complete a diary
to document any activities recommended by a professional
for their child. Both groups also completed follow-up
assessments at 6- and 12-month post-randomisation.

The trial ran between January 2017 and April 2021.
Delivery of intervention sessions and follow-up assess-
ments were impacted by restrictions in relation to the
COVID-19 pandemic from March 2020 through to the
end of data collection in October 2020.
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Intervention delivery

OT clinics were assessed to ensure they met full struc-
tural fidelity criteria for delivery of manualised SIT
(Additional file 1) [7]. Prior to any intervention being
delivered, two assessment sessions were completed to
inform individualised intervention planning. Therapists
assessed the child’s level of SPD using standardised meas-
ures, gained background history and an occupational
profile from carers, and identified occupational goals
using the Canadian Occupational Performance Measure
(COPM) [19]. The 26-week intervention was then deliv-
ered in an intensive phase (two 1-h-long sessions a week
for 10 weeks), a tapering phase (two sessions a month for
2 months) then one follow-up telephone call a month for
2 months. Other than the follow-up telephone calls, all
sessions were delivered face-to-face.

Process evaluation data collection

Components of the process evaluation were assessed and
reported using mixed quantitative and qualitative meth-
ods. Using a convergent parallel design, mutually exclu-
sive sets of data were created that informed each other.
See Additional file 2 for a summary of data sources and
the process evaluation elements they address.

Reach and retention

Baseline data were used to describe the characteristics of
the recruited sample (e.g. age, degree of SPD and autism
symptoms). Screening and baseline data were also col-
lected to examine recruitment rates while completion
rates of outcome data at 6- and 12-month follow-up were
used to assess retention. To allow flexibility, assessments
for all participants were scheduled within a+t4-week
window of each follow-up timepoint. Follow-up appoint-
ments could be rearranged twice for those who did not
attend an arranged appointment.

Fidelity
Structural and process fidelity were scored and reported
according to the Ayres Sensory Integration Intervention
Fidelity Measure [7]. This measure demonstrates the degree
to which the intervention could be consistently replicated
and whether it meets the criteria of ASI. The first four parts
of the measure address ‘structural fidelity’ and were assessed
at the start of the trial only as they needed to be in place
in order to conduct the intervention with the appropriate
equipment and therapist training/mentoring. A minimum
score of 85/110 was required to be part of the trial.

Parham et al. [7]. Ayres Sensory Integration Interven-
tion Fidelity Measure. Used with permission.

To address process fidelity, intervention sessions were
video recorded (provided participants consented) and
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delivery of the intervention was scored by qualified inde-
pendent raters. A sample of intensive phase sessions was
rated by at least one independent SIT-trained therapist
(a randomly selected 15-20-min sample of the full ses-
sion). To ensure consistency of ratings, a selection of
sessions was rated by multiple independent SIT-trained
therapists. An overall process score of at least 80 out of
100 (across 10 procedural elements, see Additional file 1.)
was considered a demonstration of delivering the inter-
vention in line with ASI principles. To demonstrate ade-
quate fidelity, therapists were expected to score at least
80/100 on the process fidelity measure for at least 80% of
sessions rated. Raters also gave a general impression of
the intervention delivered by responding with ‘yes’ or ‘no’
to the statement “This intervention session is provided by
a qualified therapist intentionally applying ASI interven-
tion theory and methods!

Adherence

Data recorded by 16 therapists delivering the interven-
tion across eight sites/clinics were used to report attend-
ance. Attending 13 of a possible 20 sessions delivered
during the intensive intervention phase (two-thirds)
was considered to be a ‘sufficient dose! Clinical experi-
ence and available evidence [12, 20-22] have shown that
change has been observed after this number of sessions.

Acceptability

Semi-structured interviews were conducted with 30 car-
ers of children and 13 therapists involved in intervention
delivery. Interviews examined their experience of the trial
recruitment process, trial processes and measures, inter-
vention implementation and acceptability, and contex-
tual factors (see Additional files 3, 4, 5 and 6 for Topic
Guides). Carers were purposively sampled ensuring rep-
resentation of intervention and usual care participants,
trial region and a mix of child sex and age. Before tak-
ing part in an interview, carers were asked to complete a
template timeline of the support they and their child had
received. This was used to facilitate discussion of their
experiences. All therapists (n=16) involved in delivery of
the intervention were invited to take part in an interview.

Adverse events

The number of reported adverse effects was collected
for children receiving the intervention. This was defined
as any untoward medical occurrence in a participant
who received the intervention which is not necessar-
ily caused by or related to that intervention (as defined
by Good Clinical Practice [23]). Adverse events that
did not meet the criteria of serious were not systemati-
cally recorded. An adverse event would meet the crite-
ria of serious if it resulted in death; was life-threatening;
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required hospitalisation or prolongation of existing
hospitalisation; resulted in persistent or significant dis-
ability or incapacity; consisted of a congenital anomaly
or birth defect; resulted in another medically important
condition.

Contamination

Data to address contamination (i.e. whether participants
assigned to the control arm received therapy consistent
with SIT or received enhanced/additional support from
clinicians aware of their involvement in the trial) was
gained from parents and carers and compared to the
expected provision mapped out in previous scoping focus
groups [17]. Pre-recruitment, a brief survey of OTs and a
series of focus groups/interviews with therapists and car-
ers informed the definition of usual care (UC) [17].

Data analysis
We described recruitment, demographics, retention,
adherence, and adverse effects using frequencies with
percentages, means with standard deviations and medi-
ans with interquartile ranges as appropriate. Fidelity rat-
ings were reported according to the ASI scoring manual.
Qualitative interviews were audio recorded and tran-
scribed verbatim. Anonymised transcripts were then
analysed using a framework approach [24] by two qual-
itative researchers. First, key themes were identified
which addressed the aims of the process evaluation; fami-
lies’ experience of support provided by services (carer
interviews) and the perceived effectiveness of SIT (inter-
views with carers of children in the intervention arm and
therapists). Then a second review of the transcripts was
carried out by the first qualitative researcher to identify
subthemes. Following a discussion of the subthemes with
the second qualitative researcher, a thematic framework
was created. All interviews were coded using NVivo v12
by the first qualitative researcher with 10% then coded
by the second researcher. The two qualitative researchers
discussed identified themes until consensus was reached.

Results

Participants were recruited from August 2017 through
to July 2019 (24 months). Follow-up ran from February
2018 through to January 2020. Recruitment was from five
NHS Health Boards in South Wales, and two counties in
England (Buckinghamshire and Cornwall). The results of
the primary outcome showed no statistically significant
effects of the intervention on the primary outcome of
irritability/agitation at 6 months. There was also no evi-
dence of meaningful intervention effects at 12 months
across secondary measures of behavioural, adaptive func-
tioning, socialisation, carer stress, health utility or qual-
ity-of-life measures [17].
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Reach

Of 258 carers who expressed an interest in taking part,
24 (9.3%) were not eligible while 84 went no further (no
response n=61; not interested in participating n=23).
Screening appointments were completed for the remain-
ing 150 carers and children. Three children (2%) were
ineligible after not meeting inclusion criteria and nine
children did not progress (no response n=4; not inter-
ested in participating n=1; eligible and consented but
withdrew immediately #=4). This left a total of 138 chil-
dren and carers who were randomised into the trial (100%
of target sample size, 92% of those screened and 53.5% of
those who expressed an interest in taking part). Based
on their Sensory Processing Measure result at screening,
77.5% of those children recruited had scores indicative of
‘definitive dysfunction! The majority were recruited from
South Wales (71.7%). Children who took part had a mean
age of 7.87 (SD 1.73) years; and the majority were male
(79%), white British (88%) and in full-time mainstream
school (77%). This is broadly representative of the wider
population of children in primary education with a diag-
nosis of autism presenting to services [25] though we are
aware that this isn’t likely to be representative of the true
population i.e. those who aren’t presenting to services.
Children were mostly referred to the study by profes-
sional recommendation. Carers reported that they hoped
their child would receive the intervention and that they
wanted to take part to potentially improve support for
autistic children with SPD in the future as they felt this
was currently lacking and that their child had received
little or no support previously.

Retention

Retention reached 77.5% with 107/138 participants pro-
viding data at the primary outcome timepoint — 6 months
post-randomisation. At this timepoint, 29 children/carers
were lost to follow-up and two had withdrawn. One par-
ent withdrew because completion of outcome measures
created a reminder of the child’s challenging behaviours
and the lack of support they were receiving for this. No
reason was given for the other withdrawal. The final set
of outcome data at 12 months was provided by 96 partici-
pants (69.6% of those recruited) with 40 lost to follow-up.
There were no further withdrawals at this timepoint.

Fidelity

All 16 therapists and their clinics met structural fidel-
ity requirements for SIT with scores achieving the
threshold of above 85/110 (range 96—110). Some clinics
required the addition of specific equipment to achieve
fidelity requirements, e.g. additional suspension points
or equipment such as mats or swings. Scores were
obtained for 12 different therapists delivering SIT to
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46 different intervention participants across 96 ses-
sions. Four independent raters provided 156 separate
ratings for SIT delivered with a mean score of 90.1/100
(SD=13.1). To ensure comparability among ratings,
all four raters initially scored the same 17 sessions. In
these cases, averages were taken of the four scores for
each session. Some technical issues meant that record-
ings from four of the SIT therapists were not available
to be rated.

Process fidelity scores showed that the intervention was
delivered according to the underlying therapeutic princi-
ples on which it is based. Overall, 10 out of 12 therapists
scored an average of at least 80/100 on process fidelity for
at least 80% of their sessions. There was some variety in
the scores, however. Therapist 7 failed to score an average
of at least 80/100 for 50% of their sessions with the scores
ranging from 49.25 to 77.75% (Table 1). Therapist 8 failed
to score an average of at least 80/100 for 75% of their ses-
sions (range 53-75.5% across 3 sessions). One rater con-
sistently scored both Therapist 7 and 8 lower than the
other raters which skewed their averages. Both therapists
had mentors to support them further and improved in
delivering the intervention. It was noted that while their
clinic space met structural fidelity, it was also one that
had limited flexibility. In addition, 92.3% of fidelity scores
(144/156) also achieved a global impression score of ‘yes;
i.e. the intervention session was provided by a qualified
therapist intentionally applying ASI intervention theory
and methods.

Adherence

A ‘sufficient dose’ of at least 13 SIT sessions was received
by 78.3% of participants (54/69 of those allocated to the
SIT arm) during the intensive stage. However, receipt of
SIT sessions according to the protocol varied considera-
bly between participants. Of 57 intervention participants
who provided primary outcome data, 49 (86.0%) initiated
SIT by 6 months and 38 (66.7%) received at least 13 SIT
sessions in the intensive phase by that timepoint meaning
19 (33.3%) participants did not receive an adequate level
of SIT. Pandemic-related reasons were indicated for 11
out of those 19 participants. In those who initiated SIT,
the median time from randomisation to initiation was 48
(IQR 32-85) days. Across the whole intervention period,
the median number of SIT sessions received was 20 (IQR:
16 to 21); the median number of SIT sessions received
prior to primary outcome follow-up (in those with pri-
mary outcome data) was 18 (IQR 10-21).

Acceptability
Data from qualitative interviews are presented here the-
matically under headings which reflect the frameworks
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Table 1 Fidelity scores
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Sessions averaging under 80/100

Sessions averaging over 80/100
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created to address the aims of the process evaluation.
Broadly, the overarching themes covered views on the
research and views on the intervention. Within the
research theme were sub-themes on overall experiences
of the trial; trial information and appointments; complet-
ing trial measurements and assessments and randomisa-
tion. Within the intervention theme were sub-themes on
intervention delivery; length of intervention and goal-
setting; and potential for the adoption of SIT into usual
care. A summary of the sub-themes is reported here, for
a more detailed description of the data, please refer to the
final report [17].

Quotes from carers are labelled with ‘P’ and a par-
ticipant number; quotes from therapists are labelled
with ‘T

Overall experiences of the trial

Overall experiences of trial participants were largely pos-
itive. Carers expressed their willingness to participate in
the trial again if given the opportunity:

Oh definitely yeah, definitely. Without a shadow
of a doubt, like I'd love to take part again, I know I
can’t... honestly definitely it was totally worth it,
I'd recommend it 100 percent. (P304, Intervention

group)
Those with children in the intervention arm were

happy that their child was receiving SIT and felt that their
child’s difficulties were being acknowledged:

The OT was absolutely amazing. Like if I needed any
advice on anything I could do with the certain situ-

ations, she gave me a solution. Again she suggested
books and different activities I could do and that as
well. (P109, Intervention group)

Carers felt that the trial was well-explained and did not
feel pressured to participate. The reminder text messages,
and flexible trial appointments were seen as beneficial.
However, some reported a lack of communication from
the trial team. For example, a carer in the control arm
reported that they were not informed of which group their
child was in and only realised their involvement in the trial
months later when they received a reminder to fill in the
diary. Another carer in the intervention arm reported that
their child had not received therapy even after 6 months,
and they were not informed about when it would start.

Trial information and appointments

Carers generally felt that they were provided with the right
information about the trial before participating and had
the opportunity to ask questions. Most carers felt well-
informed and understood what would happen during the
trial. However, there were some cases where carers felt they
received too much information or that the information did
not fully explain what would happen in the intervention
sessions. Two carers were initially unaware that they had
been allocated to the usual care group, causing confusion.
Carers appreciated the time given to make a decision and
felt that consent was checked at multiple stages.

Carers understandably reported being frustrated where
there were delays in the delivery of SIT for various rea-
sons. In some cases, this had been due to the COVID-19
pandemic though delays were also caused by everyday
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factors like therapist availability, sick leave, holiday etc.
Therapists offered convenient and flexible appointment
times where possible though this did not always match
up with carer availability and school/working hours.
Some schools were not consistently supportive of chil-
dren attending SIT sessions during school time. There
was also a degree of burden for some carers in terms of
getting to sessions as only specific clinics (meeting fidel-
ity criteria) were being used as part of the trial. For some,
this meant a commitment to travel and additional time in
their day to attend appointments.

It's an hour and a half to the session... an hour and
a half home, and that was twice a week. So it was a
big financial investment to, you know, fund the fuel
alone, and then with my time... It was a massive
investment in family life... I would pick him up at
12 otclock on the dot. Hed have lunch in the car, and
wed just about get to [the session] for 1.30. (P112,
Intervention group)

Completing trial measures and assessments

Experiences of completing trial measures, including
assessments and questionnaires, were mixed. Some car-
ers found assessments to be positive and play-based, with
good rapport between the assessor and child. However,
there were challenges in conducting assessments, such as
avoiding behaviours displayed by children and the length
of the assessments. Some therapists had difficulty con-
ducting assessments alone and required assistance from
carers. Carers found the questionnaires quite long but
easy to complete. Some felt the questions were useful in
helping them reflect on their child’s needs while others
felt they were upsetting to complete as they focussed on
problematic areas of their child’s behaviour.

It was ... really long winded ... mentally and physi-
cally exhausting ... It's like when you go and do a
[Disability Living Allowance] application ... you've
got to take your child at their worst ever possible day
and write it down ... you want to spend your life ...
focusing on what your child can [do], despite their
difficulties, not what they can’t do, and I think it is
a bit depressing like that. (P609, intervention group)

Randomisation

Carers generally had a good understanding of randomisa-
tion and appreciated the need for it, even if they were dis-
appointed with their group assignment (all interviewees
expressed a preference for the intervention arm). Those
whose child was allocated to the control arm had been
happy to continue being involved in the trial.
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Intervention delivery

Therapists were engaged and positive when it came to
delivery of the intervention. They enjoyed being able to
spend longer with each child than they would typically
as part of usual care. This meant they could develop an
effective working relationship with children and carers.
Carers were also positive about the intervention and
appreciated how tailored it was to their child’s needs,
interests and abilities.

I was absolutely staggered by the outcomes that we
achieved. (T201)

[Sensory integration therapy is] really much more
targeted and... it really felt as though we were get-
ting to the bottom of and really kind of problem
solving these... difficulties... with the child and
with the family... I didn’t feel as though these chil-
dren are going to need much more beyond this,
whereas the usual care feels like, you kind of won-
der when they’ll be back. (T210)

Length of intervention and goal-setting

Approximately half of the therapists felt the number
of sessions being delivered were too many while oth-
ers felt there were the right number and the interven-
tion could even have been longer. Many carers felt that
while the goal-setting approach to the intervention was
positive, there were sometimes multiple issues they
wanted to tackle and it was difficult to prioritise which
would be best to focus on in the sessions. Therapists
highlighted that carers often needed prompting to set
more specific, functional goals.

Potential for the adoption of sensory integration therapy

as usual care

Overall, carers felt SIT had a positive effect on their
child and should be made available as usual care. Thera-
pists were also in favour of providing SIT as usual care
where appropriate and where resources were available.
Some therapists felt that a sensory integration approach
would be more useful alongside other approaches in
achieving children’s goals.

I think that sensory integration therapy is just a
tool in the occupational therapy toolbox ... I don’t
think it’s the first port of call. (T210)

Adverse effects

During the trial, one Adverse Event was reported by a
therapist. However, this was erroneously reported as it
was clear after review that it did not meet the criteria
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of ‘serious’ as per the reporting guidelines and was not
likely related to the intervention.

Contamination of SIT intervention delivery within the trial
The treatment received by participants allocated to the
usual care arm was sufficiently different to the interven-
tion. This meant that treatment did not meet SIT fidel-
ity criteria and that sessions were no more than once a
week. However, one child allocated to usual care only had
received intervention consistent with SIT; one started
accessing support from local charities (not meeting fidel-
ity requirements of SIT), and one had started a specialist
school. Most therapists said their approach to deliver-
ing their usual care to children not in the trial had not
changed as a result of their involvement in the trial. Often
this was because they did not have the time to implement
any of the sensory integration approaches in their usual
practice.

Discussion

The results of the process evaluation provide valuable
insights into various aspects of the research, including
participant recruitment, retention, fidelity of interven-
tion delivery, adherence to the protocol, acceptability
of the trial, and potential adverse effects. These findings
inform priorities for future research and highlight key
issues likely to impact any implementation of sensory
integration therapy (SIT) for autistic children with sen-
sory processing dysfunction (SPD). Process evaluation
data offers insights into the results in the absence of a
significant main effect of the intervention on the primary
outcome.

Results show that participant recruitment was achiev-
able; participants were recruited over a 24-month period
from multiple sites; a significant proportion of carers and
children who expressed interest in participating were
ultimately randomised into the trial. Retention rates of
77.5% at the primary outcome timepoint and 69.6% at
12 months post-randomisation are satisfactory. While
some participants were lost to follow-up or withdrew
from the study, the overall retention rate was relatively
high considering the length of the trial and the challenges
associated with conducting this research during the out-
break of COVID-19. Qualitative insights offer potential
reasons for attrition, such as completion burden (includ-
ing the length of measures) and the sensitive nature
of some of the carer-completed measures, where they
focused on problematic areas of children’s behaviour.
Understanding these factors can help improve retention
strategies in future studies.

The intervention was delivered with fidelity to struc-
tural and procedural criteria and according to underly-
ing therapeutic principles. The majority of therapists
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consistently scored above the threshold for process
fidelity, although a few initially struggled to meet the
criteria. These therapists received mentor support,
which led to improvements in their delivery of the
intervention. However, there was considerable variabil-
ity in the receipt of sessions, with staff leave, sickness,
holidays and pandemic-related reasons cited as con-
tributing factors to inadequate delivery highlighting the
potential for external factors to impact on treatment
adherence in intervention studies of this nature.

Experiences of taking part were generally positive
and feedback from carers and therapists indicated that
there were no major issues in delivering the trial that
for the most part, could not be resolved. Those in the
intervention arm were particularly satisfied with their
child receiving SIT and felt that their child’s difficul-
ties were being acknowledged. However, some partici-
pants reported a lack of communication from the trial
team, which could be addressed to enhance the overall
trial experience. Contextual factors also include car-
ers understanding of, and engagement with, the inter-
vention; therapists’ therapeutic relationship with the
child; and therapists support in being able to deliver
the intervention. Additionally, logistical challenges,
such as travel time and appointment scheduling, posed
burdens for some carers, which could have impacted
acceptability and engagement with the intervention.
These challenges are particularly important to con-
sider when thinking about barriers to children receiv-
ing an intervention since their access is dependent on
the involvement of others, primarily parents or caregiv-
ers. Incorporating strategies to address these challenges
may be useful for future trials, ensuring better accessi-
bility and participation in the intervention.

No untoward safety concerns were reported as a
result of the intervention, indicating the safety of SIT
in this trial. However, there was an instance where an
adverse event was incorrectly reported as a serious
adverse event (SAE), highlighting the importance of
accurate reporting and adherence to reporting guide-
lines. There was minimal contamination in the usual
care arm as families allocated to SIT did not report
receipt of any other significant intervention or contact
with services.

Analysis of the primary outcome did not show SIT
as having a significant impact on behaviour problems
at 6 months (as measured by the ABC-I subscale), and
although carers in the intervention arm reported high
levels of satisfaction and benefit of SIT, there was no sta-
tistically significant change in carer stress or longer-term
improvements in well-being and daily functioning fol-
lowing completion of therapy. Ultimately, the trial did not
lead to significant changes in any measured outcome.
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Strengths and limitations

As described in the introduction, research into complex
interventions ideally focuses on the theoretical under-
pinnings of an intervention and clarifying how it is
understood to work. This often includes an examination
of a logic model, and identifying what further evidence
would be beneficial to the evidence base. A limitation of
the SenITA intervention was there was no predefined
programme theory; however, a strength of the study
design was the embedded process evaluation which pro-
vided insights into the planning, delivery, and uptake
of the intervention, and the contextual factors affecting
the implementation, all of which could be used in future
work on establishing a programme theory.

Future considerations

Outputs from the process evaluation give an indication
of the kind of considerations that might be beneficial for
improving the way in which we conceptualise, describe, and
evaluate the effectiveness of this type of individualised inter-
vention. Individual-level tailored interventions recognise the
unique needs and characteristics of each child. Evaluations
would therefore benefit from considering how best to cap-
ture specific goals, preferences, and outcomes relevant to
each individual. While core outcomes such as behavioural
improvements, adaptive skills, and socialisation are com-
monly assessed, it is also important to capture the influence
of contextual factors such as family support and practical
challenges in intervention delivery. Understanding the role
of these contextual factors is essential for interpreting and
generalising the findings of evaluations across diverse pop-
ulations and settings. Including the views of families, and
clinicians in the evaluation process is crucial. Their perspec-
tives and experiences can provide valuable insights into the
effectiveness and acceptability of tailored interventions. This
may be particularly important for interventions in popula-
tions who perhaps cannot voice their own needs or who
rely on others to make decisions about their care. Trials in
such populations may face similar difficulties because of the
necessary involvement of others which adds to the complex
nature of the intervention. These insights can be employed
to form and shape a programme theory, offering valuable
suggestions of the causal pathways through which the inter-
vention is expected to act. This also applies to situations
where a programme theory is already established and where
additional refinement is deemed necessary.

Conclusion

The SenITA process evaluation facilitated assessment
of intervention delivery and the surrounding context.
Despite the lack of effectiveness data on the interven-
tion, the value of the process evaluation is to help identify
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contextual factors that may have had a bearing on this
result. Understanding these contextual factors can help
further define a programme theory for SIT. By considering
the process evaluation alongside effectiveness outcomes
in trials of individualised interventions, researchers can
better understand the relationship between the interven-
tion, the context in which it is delivered and its intended
outcomes. This has the potential to play a critical role in
adding to the evidence base for an intervention and guide
the refinement and improvement of future interventions.
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