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ABSTRACT ARTICLE HISTORY
Purpose: To systematically map available evidence for school-based interventions led by allied health Received 18 October 2021
(i.e., occupational therapy, physiotherapy, and/or speech and language therapy). Revised 13 March 2022

Materials and methods: We searched for studies in pre-school, primary, secondary, or post-secondary ~ Accepted 24 March 2022
settings, published 2004-2020. We coded study, population, and intervention characteristics. Outcomes
were coded inductively, categorised, and linked to the International Classification of Functioning, All . .

. e ied health; occupational
Disability, and Health. therapy; physiotherapy;
Results: We included 337 studies (33 countries) in an interactive evidence map. Participants were mainly speech and language
pre-school and primary-aged, including individuals with neurodisability and whole-school populations. therapy; neurodisability;
Interventions targeted wide-ranging outcomes, including educational participation (e.g., writing, reading) schools; evidence map
and characteristics of school environments (e.g., educators’ knowledge and skills, peer support). Universal,
targeted, and intensive interventions were reported in 21.7%, 38.9%, and 60.2% of studies, respectively.

Teachers and teaching assistants delivered interventions in 45.4% and 22.6% of studies, respectively.
43.9% of studies conducted early feasibility testing/piloting and 54.9% had <30 participants. Sixty-two
randomised controlled trials focused on intervention evaluation or implementation.

Conclusions: In the United Kingdom, future research should take forward school-based allied health
interventions that relate directly to agreed research priorities. Internationally, future priorities include
implementation of tiered (universal, targeted, intensive) intervention models and appropriate preparation
and deployment of the education workforce.

KEYWORDS

» IMPLICATIONS FOR REHABILITATION

e Allied health professionals (occupational therapists, physiotherapists, and speech and language thera-
pists) work in schools supporting children and young people affected by neurodisability but the con-
tent, impact, and cost-effectiveness of their interventions are not well-understood.

e We systematically mapped the available evidence and identified that allied health school-based inter-
ventions target highly diverse health-related outcomes and wider determinants of children and
young people’s health, including educational participation (e.g., literacy) and characteristics of the
school environment (e.g., educators’ knowledge and skills).

e Our interactive evidence map can be used to help stakeholders prioritise the interventions most in
need of further evaluation and implementation research, including tiered models of universal, tar-
geted, and intensive allied health support.

e Teachers and teaching assistants play a central role in delivering allied health interventions in schools
— appropriate preparation and deployment of the education workforce should therefore be a specific
priority for future international allied health research.

Introduction Disabled children and young people, including those affected

Approximately 8% of 0-19year olds are disabled and neurodis- by neurodisability, are at higher risk of adverse health, social, and

ability comprises one of the largest groups of disabled children educational outcomes than their non-disabled peers [4,5]. For
and young people [1,2]. Neurodisability includes individuals example, adolescents with cerebral palsy report significantly lower
affected by congenital or acquired long-term conditions related quality of life in terms of social support and peer relationships [6],
to impairment of the brain and/or neuromuscular system [3]. disabled children and young people are more likely to experience
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bullying victimisation and violence [7,8], and individuals identified
as having special educational needs are more frequently excluded,
absent, or missing from school, and are more likely to lag behind
in educational and employment outcomes in adulthood [9-11].
Disabled children and young people also experience higher levels
of poverty and social disadvantage, being more likely to live with
low-income, deprivation, debt, and poor housing, to live in a
lone-parent household, and to live with a disabled parent, all of
which further compound their risk of adverse health out-
comes [4,5].

Allied health professionals, defined here as occupational thera-
pists, physiotherapists, and speech and language therapists, are a
key part of the workforce supporting children and young people
affected by neurodisability. Although allied health professionals
are commonly employed by health services, for example the
National Health Service (NHS) in the United Kingdom (UK), much
of their support is actually delivered in schools and education set-
tings [12,13]. As well as the practical reality that school is where
children and young people spend most of their time during the
day, the rationale for school-based allied health service delivery is
underpinned by a number of factors. Traditionally, allied health
services have focused on reducing morbidity and impairment in
children and young people and improving their capacities and
skills. However, more contemporary practice has shifted towards
targeting social environmental determinants of children and
young people’s health, particularly their participation in education
[11-15]. Service delivery models over the last 15-20years have
been primarily consultative whereby allied health professionals
design intervention programmes and advise teaching assistants,
teachers, and parents on delivering them at school and home
[12]. However, services are slowly moving towards tiered interven-
tion models whereby different levels of universal, targeted, and
intensive support are embedded within school systems, with a
particular emphasis on whole-school universal approaches that
build educators’ capacity to create inclusive environments for all
children and young people’s learning and development [16].
From a policy perspective, greater joint working between allied
health and education systems is increasingly mandated as part of
providing for the needs of individuals with special educational
needs and disabilities in schools and improving their health,
social, and educational outcomes [e.g., 17].

Whilst allied health support delivered in schools is part of
usual care for children and young people affected by neurodis-
ability, it is not well understood in terms of its content, impact, or
cost-effectiveness. For example, across the UK, practice varies
widely according to factors such as different philosophical posi-
tions on the purpose of allied health support, geographical area,
and resource constraints [12,18]. Furthermore, in some regions
allied health support in schools is poorly integrated with other
interventions and many parents report severe difficulties with
accessing services and dissatisfaction with the amount of support
their child receives [18]. This practice variation stems primarily
from uncertainty about what works, a lack of consensus about
what should be implemented, and inequitable provision of serv-
ices between towns and regions, and does not reflect legitimate
differences in how local service commissioners provide appropri-
ate support tailored to the unique needs and priorities of their
own distinct populations [12,18].

In the context of these issues, multidisciplinary professionals,
parents, and children and young people have collectively identi-
fied and prioritised research topics focused on evaluating the
effectiveness of allied health support, including in schools, for key
health, social, and educational outcomes (e.g. self-care and

independence, social participation, and educational inclusion)
[19-22]. Historically, allied health research conducted over the last
10-15years has produced a number of landmark studies, includ-
ing several randomised controlled trials and economic evaluations
of language, social communication, handwriting, and exercise
interventions, and service delivery models [e.g., 23,24-27].
However, whilst these studies have certainly provoked discussion
amongst practitioners and have likely had some influence on
practice in some geographical areas, it is not clear how they could
and should inform future evaluation and implementation research
in the topics more recently prioritised by stakeholders.

In the present study, we aimed to identify and map the avail-
able evidence for allied health interventions in schools, i.e, inter-
ventions led by occupational therapists, physiotherapists, and/or
speech and language therapists. We did not aim to synthesise evi-
dence about intervention effectiveness, but rather to catalogue
the available evidence base and make it more visible and access-
ible. This would support research funder, service commissioner,
service provider, and researcher decision-making by: (i) highlight-
ing clusters of evidence that could help guide future implementa-
tion efforts and evidence synthesis, (ii) identifying gaps in
evidence where further primary research may be needed, and (iii)
raising awareness of common elements in how diverse interven-
tions are designed and delivered, which could help advance the-
ory and research around intervention effectiveness.

Materials and methods

Our study was designed to answer the research question: what
evidence is available regarding allied health interventions in
schools for children and young people affected by neurodisabil-
ity? We used systematic evidence mapping as a method for iden-
tifying and bringing together a multi-faceted body of evidence
involving diverse populations, interventions, outcomes, and study
designs. Our intended outputs were a user-friendly interactive evi-
dence map for stakeholders (i.e., research funders, service com-
missioners, service providers, and researchers) and a descriptive
summary of the existing evidence base. Evidence maps have been
defined as “a systematic search of a broad field to identify gaps
in knowledge and/or future research needs that presents results
in a user-friendly format, often a visual figure or graph, or a
searchable database” [28 p.18]. There are currently no agreed
methodological standards for systematic evidence mapping;
therefore, we drew on general principles proposed by the
Campbell Collaboration and published systematic evidence map-
ping processes [28,29]. For example, we determined the type of
evidence to be included, developed a search strategy and coding
framework in advance, included on-going studies by searching
registries for primary studies and reviews, and produced a
descriptive report [29]. We did not publish a study protocol
in advance.

We convened a multidisciplinary research team with service
user experience of neurodisability and allied health interventions
in schools (KKB, AG) as well as expertise in allied health practice
and research (JMc, JLG, LP, SC), mainstream and special education
practice and research (RW, KKB), and health and education service
commissioning for children and young people with special educa-
tional needs and disabilities (KKB). Our service user co-investiga-
tors (KKB, AG) were involved in preparing the funding application,
developing the research question, conducting the evidence map-
ping, designing the interactive evidence map, and reviewing the
present manuscript.



Search strategy

Our search strategy was structured around four core concepts:
children and young people, neurodisability, allied health, and
schools and education settings. We generated search terms by
selecting key words and coupling these with relevant medical
subject headings and thesaurus-controlled standard terms, where
available. All key words were truncated as appropriate and variant
spellings were used. Search terms within each concept were com-
bined using the Boolean operator “OR” and the results for each
concept were combined using “AND”. We piloted the search strat-
egy to ensure it was sensitive enough to identify seminal papers
we would expect to see included.

The search strategy was developed in MEDLINE (see
Supplementary Materials 1(a)) and then adapted for other biblio-
graphic databases, specifically EMBASE, PsycINFO (both via
Ovid), CINAHL, ERIC, British Education Index (all via EBSCO),
Education Collection, IBSS, Social Science Database, Sociology
Collection (all via Proquest), Cochrane Library, PEDro, OTseeker,
speechBITE, and NIHR PROSPERO. Final searches were conducted
5-13 June 2019 and updated 15-21 May 2020. We also hand-
searched the reference lists of relevant systematic reviews iden-
tified in the search results and two UK research funder websites
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Eligibility criteria

One researcher (JMc) drafted preliminary eligibility criteria and
piloted these using the results of MEDLINE searches. The criteria
were critically discussed, refined, and finalised at a full research
team meeting to ensure they could be consistently interpreted
and applied systematically between researchers. The final eligibil-
ity criteria are presented in Table 1.

Screening and selection

Search results were de-duplicated in EndNote X8 (Thomson
Reuters, San Francisco, CA) and then exported into Covidence sys-
tematic review software (Veritas Health Innovation, Melbourne,
Australia) for screening and selection. One researcher (JMc)
screened titles and abstracts of all records and excluded those
clearly not meeting population, intervention, or context criteria.
Two researchers (LP, RW) each double checked 10% of the
excluded titles and abstracts. One researcher (JMc) screened the
remaining full-text records against the eligibility criteria. A propor-
tion (25%) of the excluded full texts was checked by another
researcher (JLG, LP, or SC). All included full texts were double

(National Institute for Health Research and Education checked (KKB or AG). Errors or disagreements at each stage were
Endowment Foundation). resolved through discussion.
Table 1. Final eligibility criteria.

Include Exclude

Population Children and young people affected by neurodisability.

Whole-school populations, which we assumed would include children
and young people affected by neurodisability even if this was not

explicitly reported.
Interventions with allied health involvement in their design or
implementation.

Intervention

Sensory impairment, critical illness, dyslexia, asthma, human
immunodeficiency virus, burns, juvenile arthritis, stuttering, selective
mutism, cleft lip and palate, reading difficulties, overweight/obese
(unless specifically in the context of neurodisability).

Pharmacological or surgical interventions, botulinum toxin, cochlear
implants, electrical stimulation, diet or nutritional supplementation,

Context

Outcome

Type of study

Timeframe

Interventions published in allied health journals where allied health
involvement was not explicitly reported but could be assumed by
the research team based on our practice expertise.

Interventions where allied health involvement was not explicitly
reported but which are commonly implemented by allied health in
the UK (e.g., Social Stories).

Pre-school to post-secondary settings.

Mainstream, special, specialist, simulated, alternative schools or
education settings.

Child-care settings.

Any outcome related to children and young people, parents/carers,
service providers, or any aspect of children and young people’s
environment.

Studies reporting feasibility testing/piloting, evaluation, implementation
of allied health interventions.

Research papers, conference abstracts, PhD theses reporting completed
quantitative, qualitative, or mixed methods studies. Where a
research paper and conference abstract were available pertaining to
the same study, we included only the research paper.

Registered protocols for ongoing primary studies and systematic
reviews.

Primary studies within completed systematic reviews were screened
against eligibility criteria.

Reports of substantial service evaluations or audit and feedback
interventions.

We only included studies with an English language abstract.

Published since 2009 (i.e., covering the ten years prior to searches
being conducted).

Exemplar studies published between 2004 and 2008 reporting
economic evaluations, randomised controlled trials, or novel/under-
represented interventions of particular interest in the UK.

vagus nerve stimulation.
Allied health assessment tools or processes, general intervention
principles (e.g., family-centred care, collaboration).
Whole-school public health interventions (e.g., for weight, physical
activity) unless allied health involvement was explicit.

Play groups, hospital-based schools, summer camps, intensive day
camps.

After-school clubs held on school premises but otherwise unconnected
to the school setting (e.g., after-school sports activities held in
rented school premises).

Allied health caseload sizes, job satisfaction, work-related stress (unless
specific to the UK context).

Studies describing uptake of or access to allied health services (unless
an analysis of factors explaining differential access or uptake was
reported).

Reimbursement for allied health services in non-publicly funded health
systems (e.g., Medicaid programme).

Intervention development studies, unless an evaluative of outcomes
was reported.

Descriptive clinical case studies, instrument validation studies,
guidelines, studies about classification systems, discussion papers,
commentaries, books, magazines, opinion pieces.

Published before 2004.
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Data analysis

The final included studies were transferred from Covidence to
EPPI-Reviewer research synthesis software version 4.12.2.0 (EPPI-
Centre, University College London) for coding and analysis. A cod-
ing framework with definitions and rules for each individual code
was developed and refined through research team meetings
(Table 2). One researcher (JMc) completed all coding, drawing on
topic expertise from research team members throughout
the process.

For study characteristics, we coded study status (ongoing or
completed), type, year, and country of publication. Quality assess-
ments and risk of bias assessments have not consistently been
incorporated into evidence mapping but are increasingly recom-
mended. These were beyond the resources we had available, so
instead we coded three methodological characteristics to charac-
terise the overall nature of the evidence base: (i) study purpose,
to establish how much of the existing evidence is concerned with
feasibility testing/piloting, evaluating, or implementing interven-
tions [30], (i) study design (e.g., before-after study, randomised
controlled trial) [31], to enable consideration of the potential
strengths and weaknesses associated with particular study design
features, and (iii) sample size, to highlight the scale of the existing
evidence overall and of particular study designs. For study popu-
lations, we coded participants’ health conditions (e.g., cerebral
palsy) and educational stages (e.g., pre-school). For interventions,
we coded intervention leadership (i.e, occupational therapy,
physiotherapy, speech and language therapy, or multidisciplinary),
tier (i.e., universal, targeted, and/or intensive) [16,32,33], and deliv-
ery (e.g. by teaching assistants). Within comparative studies, we
did not code usual or standard care interventions.

For study outcomes, we took an inductive approach to coding
that was informed by the International Classification of
Functioning, Disability, and Health [34] and responsive to the
diversity in how included studies described their outcomes. First,
we worked our way through the included studies individually and
identified all outcomes. Where studies did not explicitly define
their outcomes, we relied on background sections, measurement
instruments, and results sections to aid our interpretation. Then, as
we progressed through, we sorted conceptually similar outcomes
into overall outcome categories and, embedded within these,
more specific outcome sub-categories. We continuously checked
and refined the consistency of our decision-making as we went
along. Next, we selected verbatim examples of individual study
outcomes to illustrate the variety within the sub-categories.
Finally, we linked each sub-category to corresponding items within
the ICF to further illustrate sub-categories’ meaning and content.

When all coding was completed, we explored the included
studies by using frequency counts and cross-tabulation in EPPI-
Reviewer to produce graphs in Microsoft PowerPoint. These visual
displays enabled the research team to summarise and critically
discuss the existing evidence. We used EPPI-Mapper version 2.1.0
(Digital Solution Foundry and EPPI-Centre, University College
London) to create an interactive evidence map. To ensure the
map would be a user-friendly and stand-alone resource, one
researcher (JMc) produced multiple prototypes and obtained sev-
eral rounds of feedback from both within the research team and
from wider multidisciplinary stakeholders.

Results

Overview of included studies

Screening and selection are summarised in Figure 1. We identified
16 249 potentially relevant records, of which 12 314 remained

after 3938 duplicates were removed. Screening of titles and
abstracts resulted in exclusion of a further 9815 records. The
remaining 2499 were subjected to full-text screening, of which we
excluded 2162 and included 337.

The final 337 included studies are presented within the inter-
active evidence map (see Supplementary Materials 2), which con-
tains the study titles, abstracts, digital object identifiers, and a
downloadable Research Information Systems (RIS) file for import-
ing the references into citation management software. Within the
map, studies are displayed according to their outcome categories
and sub-categories, participants’ educational stages, and interven-
tion leadership, which is colour-coded and can be presented in
different styles (e.g., a bubble-map or heat-map) to show the pro-
portion of studies led by the different allied health disciplines.
The display can also be filtered according to each parameter in
our coding framework. The references for the 337 studies are also
available in the Supplementary Materials (1b).

Overall, 325/337 included studies (96.4%) were completed and
12 (3.6%) were ongoing (eight randomised controlled trials and
four systematic reviews). The majority of studies were research
papers (291/337, 86.3%), 23 were conference papers (6.8%), 12
were protocols for the ongoing studies (3.6%), and 11 were PhD
theses (3.3%). Speech and language therapy-led interventions
accounted for 117/337 studies (34.7%), occupational therapy-led
for 96 (28.5%), multidisciplinary-led for 85 (25.2%), and physiother-
apy-led for 39 (11.6%). Across the studies of multidisciplinary-led
interventions (n=285), occupational therapists and speech and
language therapists were each involved in delivering 45/85
(52.9%) and physiotherapists in 23/85 (27.1%).

The studies were conducted in 33 countries (Table 3) with the
United States (US) accounting for almost half of included studies
and the top five countries (US, UK, Australia, Canada, Israel)
accounting for three quarters. The remaining 28 countries
accounted for one quarter of included studies. As the two biggest
producers of research, the US and UK produced considerably
fewer physiotherapy-led studies, and the UK also produced rela-
tively fewer occupational therapy-led studies, even when occupa-
tional and physiotherapy involvement in multidisciplinary-led
studies was taken into account.

Year of publication is presented in Table 4. Ignoring studies
published between 2004 and 2008 (because we included selected
exemplar studies only) and 2020 (because our final searches were
conducted in May 2020), there appeared to be an overall slight
upward trajectory in the number of studies being published each
year between 2009 and 2019 (Figure 2). This may be attributable
to small increases in research from the UK and Australia across
that time period (6/8 ongoing randomised controlled trials were
UK-based and 4/4 ongoing systematic reviews were Australia-
based) as well as a slight increase in the number of speech and
language therapy-led studies (Figure 3).

Methodological characteristics

Variable quality of reporting made it challenging to screen and
analyse studies. For example, it was often difficult to establish
whether interventions were delivered in schools as opposed to
clinical or other community settings. Multiple publications arising
from the same research programme and similar-looking studies
from the same research groups were not always cross-referenced
or differentiated, which necessitated further checking to identify
related studies and compare them for duplication.

Methodological characteristics are presented in Table 5.
Overall, almost half the studies focused on feasibility testing/
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Table 2. Coding framework.
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Coding Categories

Individual Codes

Code Definitions

Coding Rules

Study status

Type of publication

Year of publication

Country of publication

Purpose of study

Study design

Sample size

Health conditions

Ongoing

Completed

Research paper

Registered protocol

Conference paper
PhD thesis

2009-2020
Selected studies 2004-2008

Individual countries (e.g., Australia,
Brazil, Canada)

Feasibility testing/piloting

Evaluation

Implementation

Non-comparative study, before-after
study, interrupted time series,
prospective cohort study, non-
concurrent cohort study,
retrospective cohort study,
randomised controlled trial, non-
randomised controlled trial, case-
control study, qualitative study,

systematic review protocol, or other

study design
1-10
11-30
31—-100
>100

Health conditions (e.g., acquired brain
injury, attention deficit hyperactivity

disorder, autism, cerebral palsy,
developmental coordination
disorder, developmental language
disorder, genetic conditions and

Study was identified through a trial or systematic
review registry or funder website and results
were not yet available.

Study was identified through a bibliographic
database or systematic review reference list or
funder website and results were reported.

Study was published in a peer-reviewed
academic journal.

Study protocol was published in a trial or
systematic review registry or on a
funder website.

Study was published in an academic journal and
clearly reported as a conference paper.

Study was identified through a bibliographic
database and clearly reported as a PhD thesis.

The year the study was published in an academic

journal, registered with a trial or systematic

review registry, or completed as a PhD thesis.

Studies of interest published between 2004 and

2008 were coded together into one category.

The location in which participants were recruited
and data were collected.

Authors described their study as a “pilot” or
reported “preliminary” results. Research
objectives and results were largely concerned
with feasibility and acceptability of the
intervention or testing out study design
features with a view to a future evaluation.
Studies typically had smaller sample sizes and
included a range of designs (e.g., before-after
studies, randomised controlled trials).

Research objectives and results were largely
concerned with intervention effectiveness and
cost-effectiveness. Studies usually compared
different interventions or a novel intervention
to usual care or no intervention. Study designs
included randomised controlled trials, non-
randomised designs, or qualitative designs
exploring perceived benefits and
disadvantages. Non-comparative designs were
also included, where authors reported the
impact of an overall service or programme.

Research objectives and results were largely
concerned with training individuals to
implement specific interventions or strategies,
the differential effectiveness of broadly similar
interventions implemented in different ways
(e.g., delivered by therapists versus assistants),
the effectiveness of overall service delivery
models (e.g., consultation versus direct
delivery), or the quality, fidelity or extent of
implementation of an intervention.

Study designs were classified based on the Study
Design Algorithm for Medical Literature on
Intervention (31).

For before-after and interrupted time series
designs, we did not differentiate between
studies with and without a control group.

Sample sizes were coded according to authors’
reporting of study populations.

Health conditions were coded according to
authors’ reporting of study populations.

“Physical disabilities” included studies also coded
separately for cerebral palsy, neuromuscular
conditions, spinal cord injuries, or spina bifida,
and studies in which authors reported children

One code assigned per study
(i.e., studies were either
ongoing or complete). All
studies were coded.

One code assigned per study.
All studies were coded.

One code assigned per study.
All studies were coded.

More than one code could be
assigned per study. All
studies were coded.

One code assigned per study.

All studies were coded.

One code assigned per study.
All studies were coded.

One code assigned per study.
All studies were coded.

More than one code could be
assigned per study. Some
studies were not coded
(e.g., if health conditions
were not reported).

(continued)
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Table 2. Continued.

Coding Categories

Individual Codes

Code Definitions

Coding Rules

Educational stage

Intervention leadership
(i.e., lead discipline)

Intervention tier

Intervention delivery

Outcomes

syndromes, learning or intellectual
disability, neuromuscular
conditions, physical disabilities,
speech sound disorder, spina bifida,
spinal cord injury, and/or vision
and/or hearing impairment)

Pre-school, primary school, secondary

school, post-secondary school, and/
or transition

Occupational therapy, physiotherapy,

speech and language therapy, or
multidisciplinary

Universal

Targeted

Intensive

Occupational therapist,

physiotherapist, speech and
language therapist, therapy
assistant, teacher, teaching
assistant, parent/carer, and/or peer

Overall outcome categories and sub-

categories were produced through
an inductive coding process
informed by the International
Classification of Functioning,
Disability and Health (32).

and young people with “multiple disabilities”
or “medical complexity”.

Unspecific, descriptive terms such as “fine motor
difficulties” or “speech and language
difficulties” were not coded.

Educational stage was coded according to
authors’ reporting of study populations. Where
reporting was unclear, children and young
people’s ages and international differences in
educational stages were taken into account.
For example, studies reporting a

“kindergarten” population could include a wide

age range internationally but were always
coded as “pre-school”.

Intervention design, supervision, or
implementation was led from within
occupational therapy, physiotherapy, or speech

and language therapy, or by a multidisciplinary

team. A multidisciplinary team involved at
least two of occupational therapy,
physiotherapy, or speech and language
therapy, or one of these disciplines plus
another discipline (e.g., speech and language
therapy and educational psychology).

Interventions were targeted towards and
implemented with the whole school or whole
class. They may involve allied health
contributing to overall school or classroom
policy, curriculum design, environmental
design, resource development, or training. Or,
they may involve allied health leading
activities for a whole class or co-delivering
activities alongside teachers.

Interventions were targeted towards groups of
children and young people identified as “at
risk” because of, for example, socio-economic
or clinical factors, or because screening results
indicated limited progress towards desired
outcomes. Interventions may be implemented
inside or outside the classroom and may be
delivered by teachers or teaching assistants
under allied health supervision/guidance or co-
delivered with allied health. Interventions were
not highly personalised or tailored and may
include, for example, programmes delivered
regularly by educational staff or basic
equipment/environmental adaptation overseen
by educational staff.

Interventions were targeted towards individual

children and young people with persistent
needs and may be highly personalised and
tailored for individual needs and
circumstances. They may be delivered by allied
health professionals or within a multi-
disciplinary model of delivery.

Individuals who, in practical terms, delivered

parts of the intervention or the overall
intervention. Intervention delivery was coded
in line with authors’ reporting of study
interventions.

Outcomes were defined as child- or environment-

related factors that interventions were seeking
to change and in which any change (or lack
thereof) had been measured quantitatively or
reported qualitatively as part of a substantial
theme. We did not differentiate between
primary outcomes, secondary outcomes, and
hypothesised mechanisms of change as studies
were not usually framed or reported in

those terms.

More than one code could be
assigned per study. All
studies were coded.

One code assigned per study.
All studies were coded.

More than one code could be
assigned per study. All studies
were coded.

More than one code could be
assigned per study. All
studies were coded.

All outcomes in all studies
were coded.
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Figure 1. PRISMA flowchart. A flowchart displaying that we identified 16249 potentially relevant records, of which 12314 remained after 3938 duplicates were
removed. Screening of titles and abstracts resulted in exclusion of a further 9815 records. The remaining 2499 were subjected to full-text screening, of which we

excluded 2162 and included 337.

piloting, a third on evaluation, and almost a quarter on imple-
mentation. It was challenging to code for study purpose because
studies were not usually framed in these terms. We made judge-
ments on a case-by-case basis, taking into account the code defi-
nitions (Table 2), study design and sample size, how the study
rationale was presented in the background section, and what
kinds of limitations were noted in the discussion section.

Before-after was the most common study design for included
studies overall, for feasibility/pilot studies, and for implementation
studies (Table 5). Randomised controlled trial was the second
most common study design overall and the most common design
for evaluation studies. Of all included studies, just over half had a
sample size of <30, just over a quarter had <10 participants, just
under half had a sample size of >31, and almost one sixth had
>100 participants (Table 5).

Evaluation studies (114/337), particularly those using rando-
mised controlled trial designs, were distributed across all four
intervention leadership categories and a substantial proportion
fell within physiotherapy (Figure 4 and Table 5). This was

noteworthy given that physiotherapy-led interventions
accounted for only a small proportion of included studies over-
all. Conversely, very few implementation studies related to
physiotherapy. Almost half of the implementation studies related
to speech and language therapy and implementation was the
purpose of almost a third of all speech and language therapy-
led studies (Figure 4). These proportions were greater than other
intervention leadership categories, suggesting a more estab-
lished tradition within speech and language therapy of research
on topics such as training, models of intervention delivery, and
service delivery models.

Population characteristics

Participants’ health conditions are presented in Table 6. The five
most commonly reported health conditions were autism spectrum
disorder, physical disabilities (a broad code incorporating cerebral
palsy, neuromuscular conditions, spinal cord injuries, spina bifida,
multiple disabilities, and medical complexity), cerebral palsy only,
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Table 3. Country of publication for the included studies (n=337).

Country
(n/337, %)°

Occupational
Therapy n (%)

Physiotherapy n (%)

Speech and Language
Therapy n (%)

Multidisciplinary n (%)

United States (138, 40.9%)
United Kingdom (55, 16.3%)
Australia (38, 11.3%)
Canada (14, 4.2%)
Israel (11, 3.3%)
South Africa (10, 3%)
Ireland (8, 2.4%)
Netherlands (8, 2.4%)
New Zealand (6, 1.8%)
India (5, 1.5%)
Sweden (5, 1.5%)
Singapore (4, 1.2%)
Brazil (3, <1%)
China (3, <1%)
France (3, <1%)
Germany (3, <1%)
Iran (3, <1%)

Spain (3, <1%)
Taiwan (3, <1%)
Turkey (3, <1%)
Norway (2, <1%)
Chile (1, <1%)
Denmark (1, <1%)
Greece (1, <1%)
Jordan (1, <1%)
Malaysia (1, <1%)
Pakistan (1, <1%)
Palestine (1, <1%)
Portugal (1, <1%)
Romania (1, <1%)
Sri Lanka (1, <1%)
Switzerland (1, <1%)
Thailand (1, <1%)

51/138 (37%)
3/55 (5.5%)
10/38 (26.3%)
8/14 (57.1%)
6/11 (54.5%)
1/10 (10%)
3/8 (37.5%)
0/8 (0%)
1/6 (16.7%)
1/5 (20%)
1/5 (20%)
2/4 (50%)
2/3 (66.7%)
1/3 (33.3%)
0/3 (0%)
1/3 (33.3%)
2/3 (66.7%)
0/3 (0%)
1/3 (33.3%)
0/3 (0%)
0/2 (0%)
0/1 (0%)
1/1 (100%)
0/1 (0%)
0/1 (0%)
1/1 (100%)
0/1 (0%)
0/1 (0%)
0/1 (0%)
0/1 (0%)
0/1 (0%)
1/1 (100%)

0/1 (0%)

3/138 (2.2%)
3/55 (5.5%)
6/38 (15.8%)
2/14 (14.3%)
1711 (9.1%)
4/10 (40%)
1/8 (12.5%)
5/8 (62.5%)
1/6 (16.7%)
3/5 (60%)
1/5 (20%)
2/4 (50%)
0/3 (0%)
0/3 (0%)
0/3 (0%)
0/3 (0%)
0/3 (0%)
1/3 (33.3%)
0/3 (0%)
2/3 (66.7%)
1/2 (50%)
0/1 (0%)
0/1 (0%)
1/1 (100%)
1/1 (100%)
0/1 (0%)
1/1 (100%)
1/1 (100%)
0/1 (0%)
0/1 (0%)
0/1 (0%)
0/1 (0%)
1/1 (100%)

53/138 (38.4%)
35/55 (63.6%)
14/38 (36.8%)
1/14 (7.1%)
0/11 (0%)
4/10 (40%)

1/8 (12.5%)
0/8 (0%)
3/6 (50%)
0/5 (0%)
0/5

)
)
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)

(

(

7

(

(

(

(

(

(

(

(

(

(

0/3 (0%)
(33.3%)

0/3 (0%)
(66.7%)
(0%)

0/3 (0%)

0/2 (0%)

1/1 (100%)

0/1 (0%)

0/1 (
(
(
(
(
(
(
(
(

1/1 (100%)
1/1 (100%)
0/1 (0%)
0/1 (0%)

31/138 (22.5%)
14/55 (25.5%)
8/38 (21.1%)
3/14 (21.4%)
4/11 (36.4%)

1/10 (10%)
3/8 (37.5%)
3/8 (37.5%)
1/6 (16.7%)
1/5 (20%)
3/5 (60%)
0/4 (0%)
1/3 (33.3%)

(

(

(

(

(

(

(

(

(

(6

(

(

(

(100%)

1/3 (33.3%)

1/3 (33.3%)

0/3 (0%)

2/3 (66.7%)

1/3 (33.3%)
(50%)
(
(
(
(
(
(
(
(
(
(
(

100%)
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*The systematic evidence map contains 337 separate studies. The total number of countries is 340 because two studies were conducted in multiple countries.

Table 4. Year of publication for the included studies (n =337).

Year
(n/337, %)

Occupational Therapy n (%)

Physiotherapy n (%)

Speech and Language Therapy n (%)

Multidisciplinary n (%)

2004 — 2008 (30, 8.9%°)
2009 (21, 6.2%)
2010 (23, 6.8%)
2011 (30, 8.9%)
2012 (25, 7.4%)
2013 (28, 8.3%)
2014 (28, 8.3%)
2015 (20, 5.9%)
2016 (20, 5.9%)

2017 (40, 11.9%)
2018 (28, 8.3%)

2019 (36, 10. 7%)
2020 (8, 2.4%")

3/30 (10%)
9/21 (42.9%)
8/23 (34.8%)
9/30 (30%)
7/25 (28%)
7/28 (25%)
5/28 (17.9%)
9/20 (45%)
6/20 (30%)

(

13/40 (32.5%)

8/28 (28.6%)
8/36 (22.2%)
4/8 (50%)

2/30 (6.7%)
1/21 (4.8%)
4/23 (17.4%)
3/30 (10%)
2/25 (8%)
5/28 (17.9%)
1/28 (3.6%)
6/20 (30%)
0/20 (0%)
4/40 (10%)
6/28 (21.4%)
4/36 (11.1%)
1/8 (12.5%)

15/30 (15%)
9/21 (42.9%)
7/23 (30.4%)
4/30 (13.3%)
9/25 (36%)

11/28 (39.3%)

13/28 (46.4%)
3/20 (15%)
7/20 (35%)

12/40 (30%)
9/28 (32.1%)

18/36 (50%)

0/8 (0%)

10/30 (33.3%)
2/21 (9.5%)
4/23 (17.4%)

14/30 (46.7%)
7/25 (28%)
5/28 (17.9%)
9/28 (32.1%)
2/20 (10%)
7/20 (35%)

11/40 (27.5%)
5/28 (17.9%)
6/36 (16.7%)
3/8 (37.5%)

“We included only selected exemplar studies published between 2004-2008 reporting economic evaluations, randomised controlled trials, or novel/under-repre-

sented interventions of particular interest in the UK context.
BFinal searches were conducted in May 2020.

developmental language disorder, and learning/intellectual dis-
ability. Almost a quarter of studies reported no health condi-
tions, meaning that these studies either related to whole-school
populations, which we assumed would include children and
young people affected by neurodisability even if this was not
explicitly reported, or used unspecific, descriptive terms such as
“fine motor difficulties” or “speech and language difficulties”,
which were not coded (see Table 2 for coding definitions).
Many studies included participants across different educational
stages (e.g., pre-school and primary school). Overall, almost half of
the studies included pre-school participants, almost two thirds
included primary school participants, just over a quarter included

secondary school participants, and a very small proportion
included post-secondary school participants or participants transi-
tioning between educational stages (Table 7). When studies
focused specifically on participants at only one educational stage,
this was more commonly only the primary school stage, followed
by only pre-school, only secondary, only transitions, and only
post-secondary (Table 7).

Educational stage is set out by intervention leadership in
Figure 5. We noted that few studies including or focusing only on
pre-school participants were led by physiotherapy and that over
half of studies focusing specifically on secondary school partici-
pants were led by speech and language therapy.
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Figure 2. Total number of studies published per year. A line graph displaying the total number of studies published per year between 2009 and 2019. 21 studies
were published in 2009, 23 in 2010, 30 in 2011, 25 in 2012, 28 in 2013, 28 in 2014, 20 in 2015, 20 in 2016, 40 in 2017, 28 in 2018, and 36 in 2019.

Total number of studies published per year by intervention leadership
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Figure 3. Total number of studies published per year by intervention leadership. A line graph displaying the total number of occupational therapy-led, physiotherapy-
led, speech and language therapy-led, and multidisciplinary-led studies published per year between 2009 and 2019. Respectively, these were: 2009 - 9, 1, 9, 2; 2010 -
8,4,7,4 2011 -9, 3,4,14;,2012-7,2,9,7,2013 - 7,5, 11, 5; 2014 - 5, 1, 13, 9; 2015 - 9, 6, 3, 2; 2016 - 6, 0, 7, 7; 2017 - 13, 4, 12, 11; 2018 - 8, 6, 9, 5; 2019 - 8,

4,18, 6.

Table 5. Methodological characteristics of included studies (n =337).

Methodological Characteristics
(n/337, %)

Occupational
Therapy n (%)

Physiotherapy n (%)

Speech and Language

Therapy n (%)

Multidisciplinary n (%)

Study purpose:
Feasibility/piloting (148, 43.9%)
Evaluation (114, 33.8%)
Implementation (75, 22.3%)

Study design:
Before-after (131, 38.9%)
Randomised controlled trial (82, 24.3%)
Non-randomised controlled trial (35, 10.4%)
Interrupted time series (25, 7.4%)
Non-comparative design (25, 7.4%)
Qualitative (21, 6.2%)
Prospective cohort (4, 1.2%)
Non-concurrent cohort (4, 1.2%)
Systematic review protocol (4, 1.2%)
Retrospective cohort (2, <1%)
Unknown (2, <1%)
Case-control (1, <1%)
Other design (1, <1%)

Sample size:
1-10 (93, 27.6%)
11-30 (92, 27.3%)
31-100 (91, 27%)
>100 (52, 15.4%)
Not applicable (5, 1.5%)
Unknown (4, 1.2%)

50/148 (33.8%)
28/114 (24.6%)
18/75 (24%)

41131
21/82
13/35

4/25
3/25
9/21

0/4

31.3%)
25.6%)
37.1%)
16%)
12%)
42.9%)
0%)

0%)
0%)

0/1

27/93
24/92
27/91
15/52
1/5
2/4

29%)
26.1%)
29.7%)
28.8%)
20%)
50%)

15/148 (10.1%)
20/114 (17.5%)
4/75 (5.3%)

11/131 (8.4%)
16/82 (19.5%)
2/35 (5.7%)
1/25 (4%)
3/25 (12%)
3/21 (14.3%)
0/4 (0%)
0/4 (0%)
2/4 (50%)
0/2 (0%)
0/2 (0%)
1/1 (100%)
0/1 (0%)

5/93
15/92
13/91

4/52

2/5
0/4

5.4%)
16.3%)
14.3%)
7.7%)

40%)
0%)

49/148 (33.1%)
33/114 (28.9%)
35/75 (46.7%)

47/131 (35.9%)
23/82 (28%)
14/35 (40%)
13/25 (52%)

8/25 (32%)
6/21 (28.6%)
1/4 (25%)
2/4 (50%)

0/4 (0%)

1/2 (50%)

1/2 (50%)

0/1 (0%)

1/1 (100%)

40/93

30/92

28/91

16/52

1/5
2/4

43%)
32.6%)
30.8%)
30.8%)
20%)
50%)

34/148 (23%)
33/114 (28.9%)
18/75 (24%)

32/131 (24.4%)
22/82 (26.8%)
6/35 (17.1%)
7/25 (28%)
11/25 (44%)
3/21 (14.3%)
3/4 (75%)
0/4 (0%)
1/4 (25%)
0/2 (0%)
0/2 (0%)
(0%)
(0%)

0/1
0/1

21/93
23/92
23/91
17/52
1/5
0/4

22.6%)
25%)
25.3%)
32.7%)
20%)
0%)
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Feasibility/piloting Studies (n=148) by Intervention Leadership

u Occupational Therapy (33.8%)

u Physiotherapy (10.1%)

= Speech and Language Therapy (33.1%)
= Multidisciplinary (23%)

Evaluation Studies (n=114) by Intervention Leadership

= Occupational Therapy (24.6%)

u Physiotherapy (17.5%)

= Speech and Language Therapy (28.9%)
= Multidisciplinary (28.9%)

Implementation Studies (n=75) by Intervention Leadership

u Occupational Therapy (24%)

u Physiotherapy (5.3%)

= Speech and Language Therapy (46.7%)
= Multidisciplinary (24%)

Figure 4. Study purpose by intervention leadership. Three pie charts displaying study purpose by intervention leadership. 33.8% of feasibility/piloting studies, 24.6%
of evaluation studies, and 24% of implementation studies were occupational therapy-led. 10.1% of feasibility/piloting studies, 17.5% of evaluation studies, and 5.3%
of implementation studies were physiotherapy-led. 33.1% of feasibility/piloting studies, 28.9% of evaluation studies, and 46.7% of implementation studies were speech
and language therapy-led. 23% of feasibility/piloting studies, 28.9% of evaluation studies, and 24% of implementation studies were multidisciplinary-led.

Intervention characteristics

It was challenging to differentiate and code for intervention tiers
(i.e., universal, targeted, and intensive) because these are relatively
recent concepts in allied health and studies were not usually
framed in these terms. Universal interventions were reported in
almost a quarter of included studies (73/337, 21.7%), targeted
interventions in just over a third (131/337, 38.9%), and intensive
interventions in almost two thirds (203/337, 60.2%).

Figures 6 and 7 present intervention tier and intervention lead-
ership. We noted that almost half of all universal interventions
were occupational therapy-led and that just over a third of all
occupational therapy-led studies reported a universal intervention.
The predominance of occupational therapy-led universal interven-
tions is consistent with the finding that almost half of studies
reporting no health conditions amongst participants were also
occupational therapy-led (Table 6). We noted few universal



Table 6. Health conditions of participants across the included studies (n = 337).
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Health Conditions
(n, %)°

Occupational
Therapy n (%

Speech and Language

Physiotherapy n (%) Therapy n (%) Multidisciplinary n (%)

Autism (85/337, 25.2%)

No health conditions reported (82/337, 24.3%)
Physical disabilities® (82/337, 24.3%)

Cerebral palsy (71/337, 21.1%)

Developmental language disorder (56/337, 16.6%)
Learning/intellectual disability (53/337, 15.7%)
Genetic conditions/syndromes (30/337, 8.9%)
Speech sound disorder (24/337, 7.1%)
Developmental coordination disorder (15/337, 4.5%)
Attention deficit hyperactivity disorder (14/337, 4.2%)
Vision/hearing impairment (14/337, 4.2%)

Acquired brain injury (8/337, 2.4%)

Neuromuscular conditions (3/337, 0.9%)

Spina bifida (3/337, 0.9%)

Spinal cord injury (2/337, 0.6%)

)
31/85 (36.5%)
40/82 (48.8%)
14/82 (17.1%)
14/71 (19.7%)
0/56 (0%)
15/53 (28.3%)
6/30 (20%)
0/24 (0%)
7/15 (46.7%)
8/14 (57.1%)
2/14 (14.3%)
0/8 (0%)
1/3 (33.3%)
2/3 (66.7%)
0/2 (0%)

1/85 (1.2%) 23/85 (27%) 30/85 (35.3%)

4/82 (4.9%) 17/82 (20.7%) 21/82 (25.6%)
30/82 (36.6%) 18/82 (22%) 20/82 (24.4%)
28/71 (39.4%) 15/71 (21.1%) 14/71 (19.7%)

0/56 (0%) 52/56 (92.9%) 4/56 (7.1%)

4/53 (7.5%) 12/53 (22.6%) 22/53 (41.5%)

2/30 (6.7%) 13/30 (43.3%) 9/30 (30%)

0/24 (0%) 21/24 (87.5%) 3/24 (12.5%)

3/15 (20%) 1/15 (6.7%) 4/15 (26.7%)

0/14 (0%) 4/14 (28.6%) 2/14 (14.3%)

1/14 (7.1%) 4/14 (28.6%) 7/14 (50%)

1/8 (12.5%) 3/8 (37.5%) 4/8 (50%)

0/3 (0%) 0/3 (0%) 2/3 (66.7%)
0/3 (%) 0/3 (0%) 1/3 (33.3%)
0/2 (0%) 0/2 (0%) 2/2 (100%)

Total exceeds 337 because individual studies may report participants with a range of different health conditions.
PPhysical disabilities’ includes cerebral palsy, neuromuscular conditions, spinal cord injuries, or spina bifida, and studies in which authors reported children and

young people with “multiple disabilities” or “medical complexity”.

Table 7. Educational stages of participants in the included studies (n =337).

Educational Stage
(n/337, %)

Occupational
Therapy n (%)

Physiotherapy n (%)

Speech and Language

Therapy n (%) Multidisciplinary n (%)

Including pre-school (145, 43%)?

Only pre-school (92, 27.3%)°

Including primary school (210, 62.3%)?
Only primary school (115, 34.1%)°
Including secondary school (88, 26.1%)?
Only secondary school (23, 6.8%)°
Including post-secondary (12, 3.6%)?
Only post-secondary (4, 1.2%)°
Including transitions (7, 2.1%)?

Only transitions (5, 1.5%)°

Unknown (3, 0.9%)

36/145 (24.8%)
24/92 (26.1%)
61/210 (29%)
39/115 (33.9%)
18/88 (20.5%)
5/23 (21.7%)
5/12 (41.7%)
2/4 (50%)
3/7 (42.9%)
3/5 (60%)
1/3 (33.3%)

9/145 (6.2%)

54/145 (37.2%) 46/145 (31.7%

)
4/92 (4.4%) 34/92 (37%) 30/92 (32.6%)
31/210 (14.8%) 69/210 (32.9%) 49/210 (23.3%)
10/115 (8.7%) 41/115 (35.7%) 25/115 (21.7%)
22/88 (25%) 25/88 (28.4%) 23/88 (26.1%)
2/23 (8.7%) 12/23 (52.2%) 4/23 (17.4%)
1/12 (8.3%) 2/12 (16.7%) 4/12 (33.3%)
0/4 (0%) 1/4 (25%) 1/4 (25%)
1/7 (14.3%) 1/7 (14.3%) 2/7 (28.6%)
1/5 (20%) 0/5 (0%) 1/5 (20%)
1/3 (33.3%) 1/3 (33.3%) 0/3 (0%)

Total exceeds 337 because many studies included participants across different educational stages (e.g., pre-school and primary school).
PTotal is less than 337 because many studies did not focus specifically on participants at only one educational stage.

interventions involving physiotherapy. Studies reporting targeted
interventions were distributed across all four intervention leader-
ship categories, suggesting an established tradition across allied
health of research on topics such as “at risk” groups and co-deliv-
ery of interventions with education staff.

Figures 8 and 9 set out intervention delivery both overall and
according to intervention leadership. As would be expected, occu-
pational therapy-led, physiotherapy-led, and speech and language
therapy-led interventions were delivered in large part by occupa-
tional therapists, physiotherapists, and speech and language
therapists, respectively. Otherwise, we noted the frequent involve-
ment of teachers and teaching assistants in delivering interven-
tions. Teachers were particularly involved in delivering
occupational therapy-led and multidisciplinary-led interventions.
Teaching assistants were particularly involved in delivering speech
and language therapy-led and multidisciplinary-led interventions.

Outcomes

Across the included studies, our coding produced eight overall
outcome categories and, embedded within these, 46 sub-catego-
ries (Table 8).

Table 8 presents the eight overall outcome categories in order
of number of studies included in each category. The eight overall
outcome categories were: (i) social communication, interaction,
and behaviour, (ii) support within the educational environment
(e.g., teacher and teaching assistant knowledge and skills; support
from peers; school and local authority policy), (i) voice, speech,
language, and communication, (iv) engaging in school and

education (e.g., writing and learning to write; reading, learning to
read, and literacy; making academic progress), (v) mobility, move-
ment, and motor skills, (vi) using assistive technology, (vii) other
outcomes (e.g., quality of life and subjective wellbeing), and (viii)
play, recreation, and leisure.

Table 9 presents the 46 sub-categories in order of number of
studies included in each sub-category. The top ten outcome sub-
categories were: (i) expressive language and communication, (ii)
receptive language and communication, (iii) broad social commu-
nication and interaction (e.g., social skills, shared attention, prag-
matic language skills), (iv) teacher and teaching assistant
knowledge and skills, (v) gross motor skills, (vi) writing and learn-
ing to write, (vii) on task behaviour and engagement in the class-
room, (viii) fine motor skills, (ix) using speech-generating devices,
and (x) social interaction specifically with peers. Table 9 also sets
out outcome sub-categories by intervention leadership. Overall,
intervention leadership reflected field of expertise for outcome
sub-categories, for example interventions targeting language and
communication outcomes were primarily led by speech and lan-
guage therapists. Otherwise, it was noteworthy that teacher and
teaching assistant knowledge and skills was the fourth largest
outcome sub-category, indicating that these professionals are
commonly receiving as well as delivering allied health
interventions.

The Supplementary Materials (1c) set out the outcome catego-
ries and sub-categories along with verbatim examples of individ-
ual study outcomes that illustrate each sub-category and
corresponding items within the ICF. As much as was possible, we
developed categories and sub-categories that were distinct from
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Studies Including Pre-school (n=145)
by Intervention Leadership

23.3%

24.8%

Studies of Only Pre-school (n=92)
by Intervention Leadership

Studies Including Primary School (n=210)
by Intervention Leadership

Studies of Only Primary School (n=115)
by Intervention Leadership

Studies Including Secondary School (n=88)
by Intervention Leadership

20.5%

Studies of Only Secondary School (n=23)
by Intervention Leadership

= Occupational Therapy

u Physiotherapy

= Speech and Language Therapy = Multidisciplinary

Figure 5. Educational stage by intervention leadership. Six pie charts displaying educational stage by intervention leadership. Respectively, studies of occupational
therapy, physiotherapy, speech and language therapy, and multidisciplinary interventions accounted for the following proportion of studies for each educational stage:
studies including pre-school children (n = 145) - 24.8%, 6.2%, 37.2%, 31.7%; studies of pre-school children only (n=92) - 26.1%, 4.4%, 37%, 32.6%; including primary
school (n=210) - 29%, 14.8%, 32.9%, 23.3%; primary school only (n=115) - 33.9%, 8.7%, 35.7%, 23.3%; including secondary school (n=288) - 20.5%, 25%, 28.4%,

26.1%; secondary school only (n=23) - 21.7%, 8.7%, 52.2%, 17.4%.

Intervention tier by intervention leadership
45.2%

38.9%

27.4%

23.3%
4'1% I

Universal Interventions (n=73 studies)

m Occupational Therapy u Physiotherapy

I =

Targeted Interventions (n=131 studies)

u Speech and Language Therapy

41.9%

29.8%

26%

23.2%

18.7%

16.3%

Intensive Interventions (n=203 studies)

= Multidisciplinary

Figure 6. Intervention tier by intervention leadership. Three bar charts displaying intervention tier by intervention leadership. Respectively, studies of occupational
therapy, physiotherapy, speech and language therapy, and multidisciplinary interventions accounted for the following proportion of studies of universal, targeted, and
intensive interventions: universal (n=73) - 45.2%, 4.1%, 27.4%, 23.3%; targeted (n=131) - 38.9%, 5.3%, 26%, 29.8%; intensive (n=203) - 18.7%, 16.3%,

41.9%, 23.2%.

each other. However, study outcomes were not always clearly
reported or explicitly defined and there was some overlap, par-
ticularly in corresponding ICF items.

Across the included studies, we identified sixty-two rando-
mised controlled trials concerned with evaluation (47/62) or
implementation  (15/62) of allied health interventions.
Collectively, the trials covered all eight outcome categories and
37/46 outcome sub-categories. The Supplementary Materials
(1d) present the trials according to country, intervention

leadership, sample size, educational stages, and outcome cate-
gories and sub-categories. Across the trials, the five most com-
mon overall outcome categories were: (i) mobility, movement
and motor skills (21/62 trials), (i) engaging in school and edu-
cation (18/62), (iii) voice, speech, language, and communication
(17/62), (iv) social communication, interaction, and behaviour
(15/62), and (v) support within the educational environment
(14/62). The ten most common outcome sub-categories were:
(i) gross motor skills (12/62 trials), (ii) fine motor skills (11/62),
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Intervention leadership by intervention tier

84.6%
72.6%
55.3%
45.9%
29.1%
17.9% 171% 20%
Occupational Therapy (n=96 studies) Physiotherapy (n=39 studies) Speech and Language Therapy Multidisciplinary (n=85 studies)

(n=117 studies)
m Universal Interventions OTargeted Interventions  BIntensive Interventions
Figure 7. Intervention leadership by intervention tier. Four bar charts displaying intervention leadership by intervention tier. Respectively, studies of universal, tar-
geted, and intensive interventions accounted for the following proportion of studies of occupational therapy, physiotherapy, speech and language therapy, and multi-

disciplinary interventions: occupational therapy (n =96) - 34.4%, 53.1%, 39.6%; physiotherapy (n =39) - 7.7%, 17.9%, 84.6%; speech and language therapy (n=117) -
17.1%, 29.1%, 72.6%; and multidisciplinary (n = 85) - 20%, 45.9%, 55.3%.

Intervention delivery across included studies (n=337)

46:3% 45.4%
35.9%
22.6%
17.8%
5% 4.5%
’—‘ ’—‘ 2.3%
Speech and Teacher Occupational Teaching Physiotherapist Therapy Assistant Parent Peer
Language Therapist Assistant
Therapist

Figure 8. Intervention delivery across included studies. A bar chart displaying who delivered the interventions across the 337 included studies, in descending order of
frequency. Speech and language therapists were involved in intervention delivery in 46.3% of included studies. Teachers in 45.4%. Occupational therapists in 35.9%.
Teaching assistants in 22.6%. Physiotherapists in 17.8%. Therapy assistants in 5%. Parents in 4.5%. Peers in 2.3%.

Intervention leadership by intervention delivery (%)

Occupational Therapy (n=96 Physiotherapy (n=39 studies) Speech and Language Therapy Multidisciplinary (n=85 studies)
studies) (n=117 studies)

= N W H» O
o O O O o

m Occupational Therapist m Physiotherapist = Speech and Language Therapist m Therapy Assistant m Teacher = Teaching Assistant OParent m Peer

Figure 9. Intervention leadership by intervention delivery. Four bar charts displaying intervention leadership by intervention delivery. Respectively, interventions were
delivered by occupational therapists, physiotherapists, speech and language therapists, therapy assistants, teachers, teaching assistants, parents, and peers as follows:
for occupational therapy-led interventions (n=96) - 78.1%, 1%, 3.1%, 3.1%, 50%, 9.4%, 4.2%, 2.1%; physiotherapy-led (n =39) - 0%, 92.3%, 0%, 7.7%, 12.8%, 15.4%,
2.6%, 0%; speech and language therapy-led (n=113) - 0.9%, 0%, 92.3%, 6%, 27.4%, 24.8%, 1.7%, 4.3%; and multidisciplinary-led (n=85) - 52.9%, 27.1%, 52.9%,
4.7%, 80%, 37.6%, 9.4%, 4.7%.

(iii) expressive language and communication (11/62), (iv) and skills (7/62), (viii) quality of life and subjective wellbeing
receptive language and communication (9/62), (v) broad social (7/62), (ix) on-task behaviour and engagement in the classroom
communication and interaction (9/62), (vi) writing and learning (6/62), and (x) confidence, self-efficacy, and self-perception
to write (9/62), (vii) teacher and teaching assistant knowledge (6/62).
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Table 8. Outcome categories and sub-categories across the included studies (n =337).

Overall outcome categories n=8 (n studies included, %)?

Outcome sub-categories n =46 embedded within each
overall outcome category (n studies included, 9%)P

Social Communication, Interaction and Behaviour

(102/337, 30.3%)

Support Within the Educational Environment
(96/337, 28.5%)

Voice, Speech, Language and Communication
(92/337, 27.3%)

Engaging in School and Education
(86/337, 25.5%)

Mobility, Movement and Motor Skills
(66/337, 19.6%)

Using Assistive Technology (60/337, 17.8%)

Other Outcomes (52/337, 15.4%)

Play, Recreation and Leisure (27/337, 8%)

Broad social communication and interaction (e.g., social skills, shared attention, pragmatic language

skills) (42/102, 41.2%)
On-task behaviour and engagement in the classroom (36/102, 35.3%)
Social interaction specifically with peers (27/102, 26.3%)
Self-regulation, emotions, mental health, “challenging behaviour” (24/102, 23.5%)
Teacher and teaching assistant knowledge and skills (40/96, 41.7%)
Health professional knowledge and skills (22/96, 22.9%)
Support from peers (including peer-mediated interventions) (16/96, 16.7%)
Access to allied health services (13/96, 13.5%)
Parent knowledge, skills, and actions in supporting their child (12/96, 12.5%)
Cost-effectiveness of allied health services (12/96, 12.5%)
Access to allied health services through tele-practice (7/96, 7.3%)
School and local authority policy (5/96, 5.2%)
Expressive language and communication (57/92, 62%)
Receptive language and communication (52/92, 56.5%)
Voice functions and speech sounds (23/92, 25%)
Narrative skills (19/92, 20.7%)
Phonological skills (15/92, 16.3%)
Writing and learning to write (39/86, 45.3%)
Reading, learning to read, and literacy (23/86, 26.7%)
Self-care skills (e.g., eating & drinking at mealtimes, dressing, toileting, hygiene) (18/86, 20.9%)
Making academic progress (10/86, 11.6%)
Transition between settings and stages (6/86, 7%)
Participation across the school day (e.g., classroom activities, assemblies, playground) (6/86, 7%)
Enrolling in settings and attending (4/86, 4.7%)
Doing homework (1/86, 1.2%)
Gross motor skills (40/66, 60.6%)
Fine motor skills (36/66, 54.5%)
Developing strength (11/66, 16.7%)
Protecting joints and muscles and preventing pain (9/66, 13.6%)
Physical activity (3/66, 4.5%)
Using speech-generating devices (SGDs) (28/60, 46.7%)
Using symbols, signs, and visual support (24/60, 40%)
Using assistive technology for literacy or numeracy (15/60, 25%)
Using assistive technology for mobility and movement (6/60, 10%)
Using assistive technology for play, leisure, and physical activity (5/60, 8.3%)
Using assistive technology for self-care (2/60, 3.3%)
Quality of life and subjective wellbeing (15/52, 28.8%)
Confidence, self-efficacy, and self-perception (15/52, 28.8%)
Sensory and perceptual functions (14/52, 26.9%)
Fitness (7/52, 13.5%)
Memory functions (6/52, 11.5%)
Executive functions (4/52, 7.7%)
Weight maintenance (3/52, 5.8%)
Respiratory functions (1/52, 1.9%)
Play (22/27, 81.5%)
Recreation and leisure (7/27, 25.9%)

Total across the categories exceeds 337 because individual studies usually report multiple outcomes.
PTotals exceed category total because individual studies may report multiple outcomes.

Discussion

Summary of results

We systematically mapped 337 studies investigating the effective-
ness of allied health interventions in schools and education set-
tings for children and young people affected by neurodisability. A
number of features were noteworthy across this evidence base.
First, the interventions targeted highly diverse outcomes, many of
which related to educational participation (e.g., writing and learn-
ing to write; reading, learning to read, and literacy; making aca-
demic progress) and characteristics of the school environment
(e.g., teacher and teaching assistant knowledge and skills; support
from peers; school and local authority policy). This suggests that,
at least implicitly, allied health professionals emphasise educa-
tional participation and school environments as central to children

and young people’s wider health and social outcomes. Second,
many of the interventions were multidisciplinary, in that they
involved multiple allied health disciplines, as well as teachers and
teaching assistants, in their design and delivery. Third, a signifi-
cant proportion of studies included universal and targeted inter-
ventions, reflecting an emphasis on tiered models of
interventions. Fourth, interventions focused primarily on pre-
school and primary school populations and settings, and consider-
ably less on secondary, post-secondary, or transitions.

Finally, almost half the included studies conducted early feasi-
bility testing/piloting of interventions and just over half had sam-
ple sizes of <30 participants, indicating that much of the
evidence base is concerned with smaller-scale preliminary
research rather than definitive evaluation and systematic imple-
mentation. We identified a significant number of randomised
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Self-regulation, emotions, mental health, and “challenging behaviour” (24/377, 7.1%)

13/24 (54.2%) 1/24 (4.2%) 7/24 (29.2%

Outcome sub-categories n =46 T PT SLT MDT
(n, %)* %) n (%) n (%) n (%)
Expressive language and communication (57/377, 16.9%) 1/57 (1.8%) 0/57 (0%) 45/57 (78.9%) 11/57 (19.3%)
Receptive language and communication (52/377, 15.4%) 1/52 (1.9%) 0/52 (0%) 41/52 (78.8%) 10/52 (19.2%)
Broad social communication and interaction (42/377, 12.5%) 4/42 (9.5%) 1/42 (2.4%) 19/42 (45.2%) 18/42 (42.9%)
Teacher and teaching assistant knowledge and skills (40/377, 11.9%) 13/40 (32.5%) 1/40 (2.5%) 13/40 (32.5%) 13/40 (32.5%)
Gross motor skills (40/377, 11.9%) 2/40 (5%) 24/40 (60%) 0/40 (0%) 14/40 (35%)
Writing and learning to write (39/377, 11.6%) 24/39 (61.5%) 2/39 (5.1%) 7/39 (17.9%) 6/39 (15.4%)
On-task behaviour and engagement in the classroom (36/377, 10.7%) 25/36 (69.4%) 1/36 (2.8%) 5/36 (13.9%) 5/36 (13.9%)
Fine motor skills (36/377, 10.7%) 15/36 (41.7%) 8/36 (22.2%) 1/36 (2.8%) 12/36 (33.3%)
Using speech-generating devices (28/377, 8.3%) 3/28 (10.7%) 0/28 (0%) 16/28 (57.1% 9/28 (32.1%)
Social interaction specifically with peers (27/377, 8%) 3/27 (11.1%) 1/27 (3.7%) 11/27 (40.7% 12/27 (44.4%)
Using symbols, signs and visual support (24/377, 7.1%) 2/24 (8.3%) 0/24 (0%) 14/24 (58.3% 8/24 (33.3%)
)
)

Reading, learning to read, and literacy (23/377, 6.8%)

Voice functions and speech sounds (23/377, 6.8%)

Health professional knowledge and skills (22/377, 6.5%)

Play (22/377, 6.5%)

Narrative skills (19/377, 5.6%)

Self-care skills (18/377, 5.3%)

Support from peers (including peer-mediated interventions) (16/377, 4.7%)
Phonological skills (15/377, 4.5%)

Using assistive technology for literacy or numeracy (15/377, 4.5%)
Quality of life and subjective wellbeing (15/377, 4.5%)

Confidence, self-efficacy, and self-perception (15/377, 4.5%)

Sensory and perceptual functions (14/377, 4.2%)

Access to allied health services (13/377, 3.9%)

Parent knowledge, skills, and actions in supporting their child (12/377, 3.7%)
Cost-effectiveness of allied health services (12/377, 3.7%)
Developing strength (11/377, 3.3%)

Making academic progress (10/377, 3%)

Protecting joints and muscles and preventing pain (9/377, 2.7%)
Access to allied health services through tele-practice (7/377, 2.1%)
Fitness (7/377, 2.1%)

Recreation and leisure (7/377, 2.1%)

Transition between settings and stages (6/377, 1.8%)

Participation across the school day (6/377, 1.8%)

Memory functions (6/377, 1.8%)

Using assistive technology for mobility and movement (6/377, 1.8%)
Using assistive technology for play, leisure, and physical activity (5/377, 1.5%)
School and local authority policy (5/377, 1.5%)

Executive functions (4/377, 1.2%)

Enrolling in settings and attending (4/377, 1.2%)

Weight maintenance (3/377, 0.9)

Physical activity (3/377, 0.9%)

Using assistive technology for self-care (2/377, 0.6%)

Doing homework (1/377, 0.3%)

Respiratory functions (1/377, 0.3%)

4/23 (17.4%) 13/23 (56.5% 5/23 (21.7%

)

)

)

3/24 (12.5%)

1/23 (4.3%) )
)

)

0/23 (0%) 0/23 (0%) 22/23 (95.7% 1/23 (4.3%)
8/22 (36.4%) 0/22 (0%) 9/22 (40.9% 5/22 (22.7%)
6/22 (27.3%) 2/22 (9.1%) 2/22 (9.1%) 12/22 (54.5%)
0/19 (0%) 0/19 (0%) 19/19 (100%) 0/19 (0%)
9/18 (50%) 2/18 (11.1%) 2/18 (11.1%)
2/16 (12.5%) 0/16 (0%) 8/16 (50%) 6/16 (37.5%)
0/15 (0%) 0/15 (0%) 14/15 (93.3%) 1/15 (6.7%)
8/15 (53.3%) 1/15 (6.7%) 0/15 (0%) 6/15 (40%)
7/15 (46.7%) 5/15 (33.3%) 2/15 (13.3%)
6/15 (40%) 4/15 (26.7%) 2/15 (13.3%) 3/15 (20%)

11/14 (78.6%)
2/13 (15.4%)

1/14 (7.1%)

2/13 (15.4%) 3/13 (23.1%)
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3/12 (25%) 0/12 (0%) 3/12 (25%) 6/12 (50%)
0/12 (0%) 1/12 (8.3%) 8/12 (66.7%) 3/12 (25%)
1/11 (9.1%) 7/11 (63.6%) 0/11 (0%) 3/11 (27.3%)
4/10 (40%) 0/10 (0%) 4/10 (40%) 2/10 (20%)
0/9 (0%) 6/9 (66.7%) 0/9 (0%) 3/9 (33.3%)
0/7 (0%) 1/7 (14.3%) 6/7 (85.7%) 0/7 (0%)
0/7 (0%) 7/7 (100%) 0/7 (0%) 0/7 (0%)
1/7 (14.3%) 4/7 (57.1%) 0/7 (0%) 2/7 (28.6%)
3/6 (50%) 1/6 (16.7%) 0/6 (0%) 2/6 (33.3%)
3/6 (50%) 1/6 (16.7%) 1/6 (16.7%) 1/6 (16.7%)
1/6 (16.7%) 0/6 (0%) 3/6 (50%) 2/6 33.3(%)
0/6 (0%) 2/6 (33.3%) 0/6 (0%) 4/6 (66.7%)
0/5 (0%) 1/5 (20%) 0/5 (0%) 4/5 (80%)
1/5 (20%) 0/5 (0%) 1/5 (20%) 3/5 (60%)
2/4 (50%) 0/4 (0%) 1/4 (25%) 1/4 (25%)
1/4 (25%) 0/4 (0%) 1/4 (25%) 2/4 (50%)
0/3 (0%) 1/3 (33.3%) 0/3 (0%) 2/3 (66.7%)
0/3 (0%) 2/3 (66.7%) 0/3 (0%) 1/3 (33.3%)
2/2 (100%) 0/2 (0%) 0/2 (0%) 0/2 (0%)
0/1 (0%) 1/1 (100%) 0/1 (0%) 0/1 (0%)
0/1 (0%) 1/1 (100%) 0/1 (0%) 0/1 (0%)

Total exceeds 337 because individual studies may report multiple outcomes.

OT: Occupational Therapy; PT: Physiotherapy; SLT: Speech and Language Therapy; MDT: Multidisciplinary.

controlled trials (n=62) focused on evaluation and implementa-
tion. However, the trials were widely distributed over all eight of
our overall outcome categories and 37/46 outcome sub-catego-
ries, suggesting a thinly spread evidence base with limited oppor-
tunity for synthesising evidence about effectiveness. It was
beyond our scope to determine whether the randomised con-
trolled trials had followed on from and directly built upon the
results of preliminary feasibility testing/piloting studies. Therefore,
we are unable to assess the extent to which research in this field
is adopting a strategic and cumulative approach to developing,
testing, evaluating, and implementing allied health interventions.

Strengths and limitations of the systematic evidence mapping

We have brought together a large and diverse body of evidence
to be accessible for stakeholders including research funders, ser-
vice commissioners, and allied health service providers, educators,
and researchers. A key factor in achieving this was the multidis-
ciplinary nature of our research team. Our sensitive search

strategy, comprehensive eligibility criteria, and detailed screening
mean we can state with certainty that the included allied health
interventions were delivered specifically in schools, which likely
indicates their feasibility and acceptability in education settings.
Our interactive evidence map can be continuously updated to
incorporate relevant studies flagged by wider stakeholders and
identified through regular searches. The evidence map could
potentially be used to identify intervention options for particular
outcomes or educational stages and cross-reference these with
other peer-reviewed resources that summarise the strength of evi-
dence for some interventions, for example the “What Works”
online database of interventions to support children and young
people’s speech, language and communication, hosted by the
children’s communication charity “I CAN” and the “Teaching and
Learning Toolkit” summary of education evidence from the
Education Endowment Foundation.

The main limitation is that we did not conduct a quality or risk
of bias assessment of the included studies and our scope did not
extend to synthesising evidence about intervention effectiveness.
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A further limitation is that our searches were most recently
updated in May 2020 and more recent studies will not have been
included. However, our study is comprehensive in that it includes
337 papers, and our search strategy and coding framework are
clearly reported and can be replicated to further update the evi-
dence map. We recognise that, as one researcher conducted the
screening and only 20% of titles and abstracts and 25% of
excluded records were double-checked, some relevant studies
may have been missed. However, the topic expertise within our
multidisciplinary ~ research  team  likely  mitigated this
risk somewhat.

How the results compare with wider literature

Our study highlights the diverse health, social, and educational
outcomes towards which school-based allied health interventions
are directed internationally. As well as seeking to improve out-
comes typically considered health-related (e.g., language, commu-
nication, and motor skills), the interventions also target
educational participation (e.g., literacy, academic achievement,
participation across the school day) and characteristics of the
school environment (e.g., educators’ knowledge and skills, peer
support, school policy). This illustrates how, across countries and
health systems, allied health operates at the intersection of health
and education, recognising at least implicitly that these outcomes
are inextricably linked, and conceptualising educational participa-
tion as both a consequence and determinant of children and
young people’s health. Previous research has reported similar
views amongst children and young people affected by neurodis-
ability and their parents, exploring how they also conceptualise
educational participation as an important health outcome that
impacts on and is impacted by other aspects of health [35].

From a UK perspective, our results are directly relevant to
recent Priority Setting Partnerships (PSPs) facilitated by the James
Lind Alliance (JLA). The JLA brings service users, carers, and pro-
fessionals together in PSPs to identify and prioritise unanswered
questions or evidence uncertainties that they agree are the most
important [36]. The PSPs aim to make sure that health research
funders are aware of the issues that matter most to the people
who need to use the research in their everyday lives and the
methods used are designed to change the way research funding
is granted [36]. As children and young people spend a good deal
of their time in school, it is unsurprising that stakeholders in the
PSPs for autism [21], childhood disability [19], learning difficulties
[20], and mental health [22], all of which included children and
young people, parents, and professionals, highly prioritised
research questions related to supporting educational participation
and improving characteristics of school environments (Box 1). Our
study has demonstrated that allied health interventions delivered
in schools are geared towards many of the same outcomes and
should therefore be eligible for future health research funding to
better understand their impact and cost-effectiveness.

One important finding of our study is that teachers and teach-
ing assistants play a central role in allied health interventions in
schools. They deliver many of the interventions and our results
suggest that improving teacher and teaching assistant knowledge
and skills is a common mechanism of how allied health supports
children and young people’s health outcomes. Our research
team’s lived experience suggests that teaching assistants in par-
ticular are significantly more involved than our results estimate in
both delivering and receiving allied health interventions. For
example, in the UK health and education system, teaching assis-
tants are relied heavily upon to deliver school-based programmes

designed by physiotherapists, as well as occupational therapists
and speech and language therapists, particularly for children and
young people whose special educational needs and disabilities
are legally recognised within education, health, and care plans.
Allied health professionals spend significant amounts of time
training teaching assistants to carry out school-based tasks such
as using hoists and toilet seats, delivering postural care and
mobility programmes, and facilitating language interventions in
small groups. In addition, many individuals employed as teaching
assistants in schools also perform personal assistant roles at home
and in the wider community, supporting children and young peo-
ple’s participation in self-care, recreation, and leisure. Therefore,
optimally preparing and appropriately deploying this section of
the education workforce in relation to allied health interventions
could enhance children and young people’s wider health and
social outcomes. Wider evidence has demonstrated that a com-
prehensive, whole-school approach to preparing, deploying, and
training teaching assistants has a positive impact on students’
outcomes, including students with special educational needs and
disabilities [37]. This existing evidence base could form a theoret-
ical and practical starting point for developing, testing, evaluating,
and implementing a programme to maximise how allied health
professionals work with teaching assistants to support children
and young people affected by neurodisability.

It is noteworthy that, along with intensive, individualised sup-
port for children and young people with the most complex and
persistent needs, universal and targeted support are key features
of tiered allied health intervention models (see Table 2 for defini-
tions). A recent evidence review of approaches to supporting chil-
dren and young people with special educational needs and
disabilities concluded that tiered models are an effective way for
allied health professionals and mainstream schools to work
together to improve health, social, and educational outcomes
[38]. Such models are well-established in North America and are
of increasing interest to UK allied health professionals and their
commissioners [e.g., 27]. However, whilst specific models have
been proposed [e.g., 39] and comprehensive universal resources
are available [e.g., 40], formal testing of tiered models is lagging
behind in the UK compared to our international colleagues.

Implications for future research

Our study has established that allied health interventions in
schools directly relate to existing research priorities around
improving educational participation and characteristics of school
environments (Box 1). However, we understand that these
research priorities have so far received limited attention from
major health research funders in the UK [41]. For example, the
JLA PSP for childhood disability has been one of the most suc-
cessful PSPs, attracting much-needed investment in at least
twelve research priorities but little if any investment in the prior-
ities set out in Box 1 [41,42]. Three factors might explain this dis-
crepancy. First, it may not be immediately clear how research
priorities around educational participation and school environ-
ments fit within the scope of health research funding pro-
grammes accustomed to working with more conventional
physical and mental health-related topics. Second, funders may
be unaware of the extent to which NHS allied health professionals
actually work in schools supporting children and young people’s
function, participation, and inclusion in school environments.
Third, allied health may need to put forward to funders more
clearly and convincingly the candidate interventions they would
prioritise for further research and set out how these could be
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Box 1. Stakeholder research priorities related to the educational participation and school environments of children and young people affected by neurodisability.

James Lind Alliance Priority Setting Partnership for Autism®:

e  Priority 5. Which environments / supports are most appropriate in terms of achieving the best education / life / social skills outcomes in autistic people?
e Priority 17. What training do school and nursery teachers need to achieve the best possible experiences / outcomes / employment prospects for children

with autism and / or identify the early signs of autism?

We identified:

e 96 studies of allied health interventions targeting the support available within children and young people’s educational environments (32/96 included

autistic children and young people).

e 63 studies of interventions targeting educational outcomes including making academic progress, learning to read, and learning to write (9/63 included

autistic children and young people).

102 studies of interventions targeting social communication, interaction, and behaviour (52/102 included autistic children and young people).
40 studies of interventions targeting teacher and teaching assistant knowledge and skills (32/40 included children and young people with autism).

James Lind Alliance Priority Setting Partnership for Childhood Disability®:

e Priority 3. Are child-centred strategies to improve children’s (i.e., peers’) attitudes towards disability (e.g., buddy or Circle of Friends etc) effective to improve

inclusion and participation within educational, social, and community settings?

e Priority 9. Which school characteristics (e.g., policies, attitudes of staff etc) are most effective to promote inclusion of children and young people with

neurodisability in education and after-school clubs?

We identified:

. 16 studies of allied health interventions targeting support from peers, including peer-mediated interventions.
e 86 studies of interventions targeting engagement in school and education, including participation across the school day.
e 96 studies of interventions targeting the support available within children and young people’s educational environments, including school policies and

teacher and teaching assistant knowledge and skills.

James Lind Alliance Priority Setting Partnership for Learning Difficulties (Scotland)®:

e  Priority 1. What knowledge, skills, and training do educational professionals need to identify the early signs of learning difficulties and provide optimal
support for children and young people affected to help them achieve the best possible outcomes?

e Priority 2. What is the best educational and community environment for children and young people with learning difficulties?
Priority 13. Which family, school, and community supports are effective in preparing children, young people, and their families / carers to transition through
different stages of schooling / education and through children and young people’s services into adult services?

. Priority 16. Which information and communication technologies (ICT) (e.g., augmentative and alternative communication (AAC) devices, ICT-based
communication aids, assistive technology, iPads / writing aids / tablet / phone) are effective and how can they best be accessed by children and young

people with learning difficulties?

We identified:

e 40 studies of allied health interventions targeting teacher and teaching assistant knowledge and skills.
e 96 studies of interventions targeting the support available within children and young people’s educational environments, including parent, teacher, and

teaching assistant knowledge and skills and school policies.

6 studies of interventions targeting transition between educational settings and stages.

e 60 studies of interventions targeting use of assistive technology.

James Lind Alliance Priority Setting Partnership for Mental Health in Children and Young People®:

. Priority 3. How can Child and Adolescent Mental Health Services (CAMHS), education providers, and health and social care departments work together in a
more effective manner in order to improve the mental health outcomes of children and young people?

e  Priority 10. What is the most effective way of training teachers and other staff in schools and colleges to detect early signs of mental health difficulties in

children and young people?

Priority 18. Which school-based interventions are most effective at promoting and developing emotional wellbeing in children and young people?
e Priority 19. Which school-based interventions are most effective in building mental health resilience in children and young people?

We identified:

e 24 studies of allied health interventions targeting children and young people’s self-regulation, emotions, mental health, and “challenging behaviour”.
e 40 studies of interventions targeting teacher and teaching assistant knowledge and skills.

https://www.jla.nihr.ac.uk/priority-setting-partnerships/autism/.
Phttps://www.jla.nihr.ac.uk/priority-setting-partnerships/childhood-disability/.

“https://www.jla.nihr.ac.uk/priority-setting-partnerships/learning-difficulties-scotland/top-10-priorities.ntm.
dhttps://www.jIa.nihr.ac.uk/priority—setting—partnerships/MentaI—heaIth—in—chiIdren—and—young—people/top—1 0-priorities.htm.

compared with usual NHS care. The wider childhood neurodisabil-
ity community has a strong track record in working with UK
health research funders to develop commissioned calls based on
JLA PSP research priorities [42]. This approach could be extended
to address the remaining unanswered research questions that
children and young people, parents, and professionals have iden-
tified as the most important (Box 1).

Preparation and deployment of teaching assistants within
allied health interventions and evaluation and implementation of
tiered intervention models should be specific priorities for future
research across allied health disciplines, both in the UK and in
similar health and education systems internationally. These topics
would also help to address the stakeholder research priorities set

out in Box 1 and would respond to parents’ concerns about the
delivery and accessibility of allied health support [18]. Research
on the preparation and deployment of teaching assistants would
need to take into account known concerns and potential unin-
tended consequences identified in wider evidence, for example
any potential risk of inappropriate over-reliance on teaching assis-
tants to the detriment of direct support from an allied health pro-
fessional [43]. Within tiered intervention models, the relative
benefits and cost-effectiveness of many of the interventions at
each tier also need to be established [39]. Our interactive evi-
dence map can now be used to help stakeholders select candi-
date universal, targeted, and intensive interventions most in need
of further evaluation and implementation research.


https://www.jla.nihr.ac.uk/priority-setting-partnerships/autism/
https://www.jla.nihr.ac.uk/priority-setting-partnerships/childhood-disability/
https://www.jla.nihr.ac.uk/priority-setting-partnerships/learning-difficulties-scotland/top-10-priorities.htm
https://www.jla.nihr.ac.uk/priority-setting-partnerships/Mental-health-in-children-and-young-people/top-10-priorities.htm
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Summary

Whilst allied health professionals are largely employed by health
services, much of their support for children and young people
affected by neurodisability is delivered in schools and education
settings. As well as targeting outcomes typically considered
health-related (e.g., language, communication, and motor skills),
allied health interventions routinely seek to support and improve
wider determinants of children and young people’s health, includ-
ing educational participation (e.g. literacy, academic progress)
and characteristics of school environments (e.g., educators’ know-
ledge and skills, support from peers). In the UK, school-based
allied health interventions relate directly to unanswered research
questions prioritised highly by diverse stakeholders. The onus is
now on the allied health and wider childhood neurodisability
community to highlight for research funders the candidate inter-
ventions they would prioritise for further research. We have pre-
sented an interactive evidence map and descriptive summary of
the existing evidence base that will support this decision-making.

We have also identified two common elements across diverse
allied health interventions. First, the interventions rely heavily on
teachers and particularly teaching assistants in terms of both their
practical delivery and their underlying theory that improving
these educators’ knowledge and skills in turn improves outcomes
for children and young people. Second, tiered models of univer-
sal, targeted, and intensive allied interventions are common and
their effectiveness is supported in the wider evidence. However,
formal testing of tiered models is lagging behind in the UK com-
pared to internationally. Therefore, preparation and deployment
of teaching assistants within allied health interventions and evalu-
ation and implementation of tiered intervention models should
be specific priorities for future research across allied health disci-
plines, both in the UK and in similar health and education sys-
tems internationally.
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