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ABSTRACT

Introduction One-third of children in England have special
educational needs (SEN) provision recorded during their school
career. The proportion of children with SEN provision varies
between schools and demographic groups, which may reflect
variation in need, inequitable provision and/or systemic factors.
There is scant evidence on whether SEN provision improves
health and education outcomes.

Methods The Health Outcomes of young People in Education
(HOPE) research programme uses administrative data from
the Education and Child Health Insights from Linked Data—
ECHILD—which contains data from all state schools, and
contacts with National Health Service hospitals in England, to
explore variation in SEN provision and its impact on health and
education outcomes. This umbrella protocol sets out analyses
across four work packages (WP). WP1 defined a range of
‘health phenotypes’, that is health conditions expected to need
SEN provision in primary school. Next, we describe health and
education outcomes (WP1) and individual, school-level and
area-level factors affecting variation in SEN provision across
different phenotypes (WP2). WP3 assesses the impact of SEN
provision on health and education outcomes for specific health
phenotypes using a range of causal inference methods to
account for confounding factors and possible selection bias.

In WP4 we review local policies and synthesise findings from
surveys, interviews and focus groups of service users and
providers to understand factors associated with variation in
and experiences of identification, assessment and provision
for SEN. Triangulation of findings on outcomes, variation

and impact of SEN provision for different health phenotypes

in ECHILD, with experiences of SEN provision will inform
interpretation of findings for policy, practice and families and
methods for future evaluation.

Ethics and dissemination Research ethics committees have
approved the use of the ECHILD database and, separately, the
survey, interviews and focus groups of young people, parents
and service providers. These stakeholders will contribute to the
design, interpretation and communication of findings.

,! Bianca De Stavola,' Ruth Gilbert

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Education and Child Health Insights from Linked Data
(ECHILD) database comprises longitudinal histories of all
hospital contacts funded by the National Health Service
(NHS) and state-funded schooling for 14.7 million chil-
dren in England, enabling exploration of outcomes for
different health phenotypes over time, and by geograph-
ical area and sociodemographic characteristics.

= We define phenotypes in health data, which are record-
ed independently from processes in schools that lead
to special educational needs (SEN) provision and apply
different biostatistical and econometric methods to ad-
dress potential confounding and selection bias.

= We use lived experience evidence from service users
and providers to understand varying processes for iden-
tifying children who need and are provided with inter-
ventions for SEN together with evidence from analyses
of ECHILD to strengthen the robustness of our findings
and interpretation.

= The provision of SEN is based on organisational and
social factors, as well as additional learning needs of
children that are not objectively measured in health
or education data before intervention.

= The ECHILD database does not capture NHS healthcare
outside acute hospital settings, education support at
home or in the non-state funded sector, or information
on what (if any) SEN provision was received and wheth-
er it was appropriate.

INTRODUCTION

National policies in the UK and in many high-
income countries require schools to make adap-
tations to meet the needs of children who have
health, learning or behavioural problems, which
impact their ability to learn. These children are
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referred to collectively as having special educational needs
(SEN). Interventions and adjustments in schools for children
with SEN are referred to as SEN provision, and are intended
to improve inclusion and participation in education and
support children’s health and well-being (see online supple-
mental appendix 1 for details of SEN provision in England).!
Since 2015, approximately one in six children in England
are recorded as receiving any SEN provision each year (see
figure 1),? and one-third of all children have a record of any
SEN provision at least once during their time in education.”*

SEN provision across England is widely regarded as ineq-
uitable.” *° The proportion of pupils with SEN support (a
more common type of provision, arranged and funded by
the schools, see online supplemental appendix 1) ranged
from 7.83% to 17.1% across local authorities in 2018/2019.
The proportion with Education, Health and Care Plans
(EHCPs, which involve additional, more intensive and higher
cost provision for children whose needs cannot be fully met
by SEN support, arranged and partly funded by local author-
ities?”) ranged from 0.8% to 5.0%.® Allocation of SEN provi-
sion is associated with a variety of factors. According to a
recent report, a key factor determining SEN provision is the
school, particularly school’s previous rates of SEN provision,
academy status and previous school inspection outcomes.*
Other factors include the proportion of academised primary
schools and rates of pupils eligible for free school meals at
local authority level and pupil-level factors such as attainment
at school entry (age 5), ethnic group, child’s first language
and contacts with social care.*® The annual proportion of
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children with recorded SEN provision has declined over
time, from 20% in school year ending in August 2010 to 14%
in 2016. This change seems partly related to the Children
and Families Act in 2014 and Special Educational Needs
and Disability Code of Practice implemented in 2015, and to
reduced funding to local authorities from 2010 (figure 1).%*

Compared with their peers, children with recorded
SEN provision experience higher rates of chronic phys-
ical and mental health conditions and hospitalisations,
and have lower selfreported well-being.'”"* Recent
evidence reviews found that classroom-based SEN inter-
ventions improved children’s social, emotional well-being
and reduced challenging behaviour, and contributed to
better mental health outcomes.” '* For children with
attention deficit hyperactivity disorder, systematic reviews
of randomised or quasi randomised controlled trials
(RCTs) of interventions similar to SEN provision found
improvements in behaviour.'” '""'7 However, there is a
lack of RCTs or representative observational compara-
tive studies of the impact of SEN provision, as delivered
in routine practice, on health outcomes for a range of
health conditions.

Robust evidence that SEN provision improves educa-
tional outcomes for pupils with SEN is also scarce.”” There
is moderate evidence that SEN provision in primary schools
improves literacy difficulties, socioemotional development
and language and communication.'* A recent evidence
review found a weak but positive impact of inclusive educa-
tion involving additional support for those with additional
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The Special Educational
Needs and Disability Act
2001: legislation on rights
of disabled and special
educational needs (SEN)
children in compulsory and
post-16 education, training
and other student services

Special Educational
Needs Code of Practice:
statutory guidance for Local
Authorities, maintained
schools, early years
settings and others on
carrying out their statutory
duties to identify, assess
and make provision for
children’s special
educational needs (SEN);
effective from 1 January
2002

Figure 1

R
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2009: Lamb enquiry s =
UK Government commissioned
enquiry focusing on improving
parental confidence in the SEN
system

2010: Special education needs

and disability review: a statement
is not enough

The Office for Standards in Education,
Children's Services and Skills (Ofsted)
was commissioned by UK Government to
evaluate how well the legislative
framework serves children with SEN.
Review identified wide variation in the
identification of SEN and provision
across schools and local authorities and
argued that there is an over identification
of SEN in lieu of good teaching.

2010: Salt review
Independent review of
teaching for children with
severe/profound and
multiple learning disabilities

school year

2014: Children and Families Act

Legislation on rights of children,
families, and people with special
educational needs or disabilities

2018: Deadline for
Local authorities to
replace statements
of SEN with EHCPs

2011: Support and
Aspiration: A new
approach to SEND

Consultation and subsequent
green paper (2012).
Confirmed a focus on early
identification and a better
experience for parents with
less ‘fighting for’ support, and
better coordination between
health, social care and
education services.

2015: SEND Code of Practice:
0 to 25 years

statutory guidance for
organisations working with
young people with SEND.
Introduced Education, Health
and Care Plans (EHCPs)
instead of Statements of SEN.

= 2022: SEND review: right
. 4 support, right place, right

K 7\ time

Green paper proposing the
establishment of “a new national
SEND and alternative provision
system setting nationally consistent
standards for how needs are

identified and met at every stage of a

child’s journey across education,
health and care”

Percentage of total children with recorded SEN provision per school year, January 2003-2022 (based on DfE
statistics).2 “°*° DfE, Department for Education; SEND, special educational needs or disability.
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Figure 2 Conceptual framework bringing together research questions to be addressed by component studies of the HOPE
research programme. ECHILD, Education and Child Health Insights from Linked Data; EHCP, Education, Health and Care Plan;
HOPE, Health Outcomes of young People in Education; SEN, special educational needs; WP, work package.

learning needs on academic outcomes among pupils without
SEN provision."” Evidence from population-based observa-
tional studies suggests that SEN provision is associated with
fewer absences and exclusions among children and young
people with neurodisability or mental health conditions.'®

Given the large proportion of children with SEN provi-
sion indicated in school records, the high costs of SEN
provision, and static school funding per pupil since
2010, evidence is needed to quantify how SEN provision
varies across England and to guide effective intervention
to groups of children who are most likely to benefit. The
Health Outcomes of young People in Education (HOPE)
research programme aims to address these gaps through
novel proof-of-concept analyses of the Education and
Child Health Insights from Linked Data (ECHILD) data-
base, which links data from all state schools, and contacts
with National Health Service (NHS) hospitals in England,
and mixed methods (surveys, interviews and focus groups
with families and service providers and document anal-
yses) to understand experiences of service users and
providers. We will assess two central research questions:
(1) which factors contribute to variation in SEN provision
in England and (2) what is the impact of SEN provision
on health and education outcomes? We will address these
research questions for a range of health conditions asso-
ciated with increased need for SEN provision, which we
refer to as health phenotypes.

This umbrella protocol sets out the research plan for
the HOPE programme to address these two core ques-
tions. We describe four parallel work packages (WP), and
in brief, the component studies contributing to each WP.
The conceptual framework and proposed research ques-
tions are illustrated in figure 2. Separate study protocols for
each component study will be preregistered on National
Institute for Health and Care Research (NIHR) Open
Research plattorm (https://openresearch.nihr.ac.uk/) and
follow relevant reporting guidelines from the EQUATOR

Network (https://www.equator-network.org/, eg, analyses
using ECHILD will be reported using REporting of studies
Conducted using Observational Routinely-collected Data
(RECORD) Reporting Guidelines for studies using linked
administrative data)."?

In the first WP (WP1), we define a range of health pheno-
types, that is, health conditions captured in hospital records
that are expected to need SEN provision in primary school.
We explore how health and education outcomes vary for
children with different health phenotypes and compared
with unaffected peers. In WP2, we describe how child, social
and arearlevel factors affect variation in SEN provision within
phenotypes. In WP3, we apply a range of causal inference
methods to address confounding factors (informed by WP2)
and possible selection bias to assess the impact of SEN provi-
sion on outcomes for children with selected health pheno-
types (defined in WP1), also considering timing, duration
and level of provision. The ECHILD database contains
termly records indicating provision for SEN, but no infor-
mation about whether or when any provision was actually
received, its type or quality. WP4 applies mixed methods to
understand geographical variation in local policies and the
underlying processes of identification, assessment and provi-
sion, and how these processes are experienced by families.
Triangulation of findings on outcomes (WP1), variation in
(WP2) and impact of (WP3) SEN provision for children with
different health phenotypes from ECHILD, with findings on
local policies and experiences of SEN provision (WP4) will
inform findings for policy, practice and families and methods
for future evaluation.

The HOPE research programme started in August
2021 and is expected to end in April 2025. The research
programme is ongoing and elements of the programme that
have already been completed at the time of publication of
this protocol are highlighted in the methods and analyses
below.
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Academic year (1* ber to 31% August)
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Dataset name QILUQULYQYRULXILLYLULLILO D)oo o) I QS
HEEEEEEEHEEREEEEEEEEEEEEEE
2|1 2| 2| 2[RI R|R|R[R[R|R|R[R][R|R|R|][R|R|R|][R|R|R| ][R
HES Admitted Patient Care a
HES Critical Care a
HES Accident and Emergency b a
HES Emergency Care Data Set (ECDS) a
HES Outpatients C
HES-ONS Linked Mortality Data d
NPD School Census Pupil Level
NPD Pupil Referral Unit Census e
NPD Alternative Provision Census f
NPD Early Years Census
NPD Absences g
NPD Exclusions
NPD Early Years Foundation Stage Profile h g g i
NPD Key Stage 1 g g
NPD Key Stage 2 gl g
NPD Key Stage 3 j
NPD Key Stage 4 k k
NPD Key Stage 5 k k
NPD National Client Caseload Information
NPD Children Looked After Return (CLA) a
NPD Child in Need Census (CiN) a

Figure 3 Coverage of ECHILD datasets, by academic year with refreshes. (a) Partial coverage of an academic year as NPD
social care data and HES data are collated by financial year (1 April to 31 March). (b) Partial coverage as HES Accident and
Emergency data was experimental and did not have full national coverage. (c) Partial coverage as HES outpatient data was
experimental and did not have full national coverage. (d) Partial coverage of an academic year as ONS mortality data was

first linked to HES in January 1998. (e) The Pupil Referral Unit Census was subsumed in the School Census Pupil Level from
2013/2014. (f) The Early Years Census included 3 years and 4 years between 2007/2008 and 2012/2013. From 2013 to 2014,

it includes 2—4 years. (g) Not collected to help reduce the burden on educational and care settings during the COVID-19
pandemic. (h) Partial coverage as between the 2002/2003 and 2005/2006 academic years, data only on a 10% sample of
children. (i) To be included, but not available yet. (j) Key stage 3 assessments ceased after 2012/2013. (k) Data not provided with
standard institutional identifiers in 2019/2020-2020/2021, as evaluation of individual institutional performance is not permitted.
CiN, Child in Need Census; CLA, Children Looked After Return; ECHILD, Education and Health Insights from Linked Data; HES,
Hospital Episode Statistics; NPD, National Pupil Database, ONS, Office for National Statistics.

METHODS AND ANALYSIS in each 13-week term. SEN provision is recorded each term
Data sources and study measures for WP1-3 (annually prior to 2005/2006) for all children in state-
ECHILD database funded education (93% of all children) from the academic

The ECHILD database links routinely collected administra- year starting in September 2001 onwards (see figure 3).%
tive data on health and education in England. Currently,
ECHILD includes all children and young people aged 0-24
years in England who were born between 1 September 1995
and 31 August 2021 (approximately 14.7million individ-
uals).?’ Health and education datasets were linked by NHS ) i ) ) o )
England using a multistep deterministic linkage algorithm, autlsm, sensory impairment, physical dls.ablhty, or social,
described in detail elsewhere.?! Linkage rates were high and ~ €motional or mental health needs (see online supplemental
increased over time (92% of school pupils born in academic ~ appendix 1 for details). We are in the process of enhancing
year 1990/1991 were linked to a hospital record, compared ~ ECHILD with school characteristics, such as type of school

Education data capture the category of recorded SEN provi-
sion (SEN support or EHCP) and main reason for SEN provi-
sion. Since 2014/2015, reasons for SEN include language
or communication, moderate or severe learning disability,

with 99% of pupils born in 2004/ 2005).*" (eg, mainstream or special) or teacher-pupil ratio, from a
Health data consist of Hospital Episode Statistics (HES),  range of publicly available data.*>**
anational database that includes dated information on all All analyses of ECHILD across WP1-3 will use shared defi-

NHS acute hospital care and mortality data (see figure 3 pitions of study population, SEN provision and outcomes, as

for details of data coverage by academic year)* Nearly  jegeribed in more detail below. The analyses of the ECHILD
all children born in England are born in NHS hospitals

(97%) but HES excludes births in private hospitals or at

home. Children can be followed from their birth admis- . : .
sion through all subsequent NHS hospital contacts.? types (described in detail below). Analyses of all age groups,

Education records are collated in the National Pupil and all possible health phenotypes, types of SEN provision,
Database and include information on children’s registra- and possible comparisons are beyond the scope of the HOPE
tions in schools, attainment scores at ages 5, 7 11, 16 and programme, but can be informed by our methods. We will
18 (see Study Glossary in online supplemental appendix 2 publish our methods and code to enable others to reproduce
for details), and number of half-day absences and exclusions and extend our analyses using ECHILD.

database will be a proof of concept, restricted to children
attending primary school and three groups of health pheno-
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Study cohort and health phenotypes

Our target population is primary school-aged children
(enrolled in school in year 1 aged 5/6 and followed to
year 6 aged 10/11), who were born in an NHS hospital in
England and had a birth admission recorded in HES data
from September 2002 onwards. We follow up all children
from birth and use information about risk factors at birth
(such as gestational age, birth weight) and health pheno-
types recorded in health data before the start of primary
school.”” ** We can then evaluate exposure to SEN provision
at the start of primary school and the impact on subsequent
health and education outcomes. We analyse three groups of
health phenotypes as we hypothesise that the impact of SEN
provision on health and education outcomes will vary for
children with different health phenotypes.

Not all children in English primary schools have a birth
record in HES. Between 1 September 2009 and 31 August
2017, there were 5004354 children entering primary
school (recorded in school census in year 1, aged 5-6
years old), of whom 94% had a linked HES record and
80% had a linked birth record (the linkage rate increased
over time, see (online supplemental table 1 in appendix
3). As these numbers are large, we can focus on specific
or even uncommon phenotypes.

We will use clusters of coded clinical information in the
ECHILD database to define health phenotypes that repre-
sent health conditions associated with learning impairment
or need for additional educational support. We have defined
three groups of health phenotypes which capture popula-
tions with different levels of need for SEN provision:

Neurodisability and other high-risk conditions
The first group of health phenotypes comprises neurological
conditions or complex systemic health problems reported
to be associated with learning impairment or behaviours
that require SEN provision. These include neurodisability
such as autism or learning disabilities,” * cerebral palsy”' or
epilepsy.” The list of health phenotypes has been derived
from an overview of systematic reviews and population-based
observational studies (see online supplemental appendix 3
for overview of search terms) and discussions with clinical
experts and service providers. We developed coding algo-
rithms for these health phenotypes based on combinations
of diagnostic and procedure codes, where possible from
previously validated code lists. As part of validation, we will
compare the cumulative incidence and mortality rates by
age for each health phenotype with external population
studies (eg, from national surveys and disease registries) and
changes over time to assess consistency of recorded diagnoses
in hospital records and to further refine the phenotyping
algorithm. A detailed phenotyping paper is in preparation.
Preliminary findings for children with neurodisability
or high-risk conditions include 50 high-risk health pheno-
types recorded in hospital records before the age of 5.
These account for approximately 5% of all children starting
primary school in 2008,/2009-2018,/2019, 10% of children
with any recorded SEN provision during primary school and
30% of those with an EHCP. Some of the included conditions

(such as autism or learning disability) are likely to be under-
reported in hospital records.™

Major congenital anomalies

The second group includes children with major congen-
ital anomalies (MCAs), as children with MCAs are likely to
require support from specialist services and have a diag-
nosis recorded in hospital admissions records, creating
a reliable phenotype defined before entry to primary
school among children whose need for SEN provision is
likely to vary.”* We are using a code list of International
Classification of Diseases version 10 (ICD-10) diagnoses
developed by EUROCAT—a European Congenital
Anomaly Registry (https://eu-rd-platform.jrc.ec.europa.
eu/eurocat),” ** which groups MCAs into 12 body system
groups and includes 25 specific subgroups.

Our preliminary findings suggest that children with
MCAs recorded in the first year of life account for 3.5% of
the primary school population in 2008,/2009-2018,/2019,
5.5% of children with any recorded SEN provision during
primary school, and 13.6% of those receiving EHCPs in
mainstream school or attending a specialist school.

Whole population phenotype: gestational age

Finally, we are using week of gestational age at birth to
assess the gradient in impact of SEN provision across
the whole population of children, stratified according
to different levels of underlying need. This approach is
supported by the finding that each week of birth before
40 weeks of gestation is associated with reduced school
attainment scores and an increased risk of SEN interven-
tion."" 7% Approximately 4.5% of children in primary
school in 2008/2009-2018/2019 were born preterm (at
<37 weeks’ gestation), accounting for 6.0% of children
with any recorded SEN provision during primary school,
and 8.4% of those receiving EHCPs.

Health and education outcomes

We focus on outcomes that can be measured in hospital
and education data: unplanned (accident and emer-
gency and unplanned admissions) and planned hospital
contacts (planned or elective admissions and outpatient
appointments), school attainment (as proxy measure for
cognitive function), and rates of school absences (see
box 1 for study measure definitions).

Follow-up of outcomes will cease before the onset of the
COVID-19 pandemic. COVID-19 had a significant impact
on the well-being of young people.” Lockdowns in England
affected children’s access to school and the frequency
of hospital contacts captured in ECHILD data. Planned
and unplanned admissions, and outpatient appointments
reduced substantially during the COVID-19 pandemic, with
the largest reductions in children with indicators of vulnera-
bility (such as preterm birth, a chronic condition, recorded
SEN or social care record).”** School attainment measures
were not collected during the pandemic to help reduce
the burden on educational and care settings. In the HOPE

Zylbersztejn A, et al. BMJ Open 2023;13:€072531. doi:10.1136/bmjopen-2023-072531

5

1ybuAdoo
Ag parosloid seo1nas Arelqi 10N ¥e €202 ‘8 J18qWBAON Uo /w02 fwiq uadoligy/:dny woly papeojumoq "€Z0Z J18qWBA0ON g U0 TEGZ.0-£202-uadolwa/oeTT 0T se paysiignd isiy :uado rNg


https://dx.doi.org/10.1136/bmjopen-2023-072531
https://dx.doi.org/10.1136/bmjopen-2023-072531
https://dx.doi.org/10.1136/bmjopen-2023-072531
https://eu-rd-platform.jrc.ec.europa.eu/eurocat
https://eu-rd-platform.jrc.ec.europa.eu/eurocat
http://bmjopen.bmj.com/

Box1 Key study measures derived from ECHILD database

Measures derived from health data:

Accident and emergency (A&E) department contact rate: Defined as
the number of days with at least one A&E contact, divided by person-
time at risk during the study period (eg, time from start of year 1 until
the end of year 6 or death).

Unplanned/planned admission rate: Defined as the number of un-
planned or planned hospital admissions in NHS-funded hospitals
in England, divided by person-time at risk during the study period.
Admissions will be classified as planned/unplanned according to the
admission method recorded in the first episode of care. Consecutive
admissions with readmission within 1day of discharge (eg, hospital
transfers) will be treated as part of the same admission. Time spent
in hospital during an admission will be taken out of the person-time
at risk as once a child is in hospital they cannot be at risk of a new
admission.

Outpatient department (OPD) appointments and attendances: Defined
as the number of days with at least one OPD contact, divided by person-
time at risk during the study period (eg, time from start of year 1 until
the end of year 6 or death).

Measures derived from education data:
Absence rate: Schools are required to take attendance registers
twice a day, for morning and afternoon sessions. Absence rates
are defined in line with the definition used by the Department for
Education as the total number of absent sessions (including autho-
rised and unauthorised absences) divided by the total number of
possible sessions during the study period.
Standardised attainment measures: We derive standardised attain-
ment measures using recorded scores from national tests in reading,
writing and maths at the end of year 2 (aged 7, key stage 1) and at
the end of year 6 (aged 11, key stage 2, see online supplemental
appendix 2 for details of key stages). Standardised test scores are
calculated using mean and standard deviation (SD) of the test scores
of all pupils in a given academic year. We will present the proportion
of children not assessed (ie, who did not have an assessment record)
and average score for those assessed by study population.
School readiness indicators: We use scores from teacher assess-
ments of children’s development across multiple areas of learning,
carried out in the final term before year 1 (Early Year Foundation
Stage Profile, EYFSP, see online supplemental appendix 2 for details).
Standardised EYFSP scores are calculated using mean and SD of the
EYFSP scores of all pupils in a given academic year. We will present
the percentage of children who were not assessed (ie, did not have
an assessment record), the proportion of children not reaching Good
Level of Development (defined by Department for Education using a
subset of EYFSP scores) and average scores for those assessed by
study population.
SEN provision: We use four categories (which may be merged for some
analyses) in the following descending hierarchy for a specified time
period (eg, year 1):
1. Enrolment in specialist provision (including special school or alter-
native provision).
2. EHCP (including ‘Statement of SEN’ or ‘EHCP’) in mainstream school.
3. SEN support (including ‘School Action’, ‘School Action Plus’ or ‘SEN
support’) in mainstream school.
4. No SEN provision.
ECHILD, Education and Child Health Insights from Linked Data; NHS,
National Health Service; SEN, special educational need.

programme, we will, therefore, limit our analyses to outcomes
recorded before the start of COVID-19 pandemic.

Recorded SEN provision

Schools record information on children identified as needing
SEN provision (SEN support or EHCP) in school censuses
returned to the Department for Education (DfE). We refer
to this recording as SEN provision throughout the protocol,
although we acknowledge that an indication of SEN provi-
sion in educational records does not evidence that SEN provi-
sion is actually received or whether it is appropriate, as these
data are not recorded by schools.””

We categorise SEN provision in a descending hierarchy
for a specified time period (eg, during school year 1 or
across all of primary school; details shown in box 1),
separating any enrolment in a special school or alterna-
tive provision (where the vast majority of children have
recorded SEN provision), an EHCP in mainstream school,
SEN support in mainstream school, and no recorded
SEN provision. These categories have been selected due
to differences in the presumed type of provision, in the
criteria for provision (eg, formal assessment is required
for EHCP but not for SEN support) and substantial differ-
ences in associated costs.”

SEN provision changed following government education
reforms in 2014/2015, when EHCPs gradually replaced State-
ments of SEN, and SEN support replaced SEN without State-
ment (which grouped two levels of provision: School Action
and School Action Plus). We will report changes in recorded
SEN provision over time and address potential impacts of
these changes in the design of analyses.

Data sources for WP4

National online survey

Research for WP4 to date includes three online surveys
aimed at (1) children and young people, (2) parents/
carers and (3) service providers (health, education and
local authority professionals). The surveys document vari-
ation in local experiences of identification and assessment
ofneed, and provision of SEN intervention. Detailed infor-
mation on survey design and findings will be published
separately. In brief, the surveys were developed through
a scoping review to identify previous questionnaires and
co-designed with stakeholder groups of young people,
parents/carers and professionals working in education or
health with children who have SEN. Each survey under-
went three rounds of extensive piloting with the respective
advisory groups from the HOPE study. This helped to: (1)
ensure that the questions and response options matched
the lived experience of participants, (2) test accessibility
and usability for respective participants and (3) ensure no
technical difficulties existed when completing the survey
across multiple device types (eg, smartphone, laptop).
Data were collected using REDCap and the surveys were
disseminated via social media (Twitter, Instagram and
Facebook), and through professional networks (GOV.UK
Notify service, Parent and Carer forums, and stakeholder
group contacts). These networks were used to maximise
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the recruitment of all three groups from each of the nine
administrative health regions in England.

In total 1714 participants took part from across England
including: 77 young people aged 11-27 years, 772 parents
and carers, and 865 service providers (those working in/
closely with education settings, the health services, local
authorities). Short summaries of the key findings at the
time of submission of this protocol from initial analyses
are published on the study website (https://dev.psychi-
atry.cam.ac.uk/hope-study-health-outcomes-for-young-
people-throughout-education/) and more detailed
papers are in preparation.

Qualitative studies of children, young people, parent/carer and
practitioner experience

We are conducting two qualitative studies (including inter-
views and focus groups) to explore the experiences and
beliefs of children, young people, parents/carers and practi-
tioners about SEN provision to assist the interpretation of our
quantitative analyses using ECHILD. Both qualitative studies
recruited from the survey respondents who agreed to recon-
tact in the national survey described above.

Children, young people and parents/carers

We conducted semistructured interviews with children and
young people (supported by carer if they wished) and sepa-
rately with parents/carers. The topic guide covered the iden-
tification, assessment and provision of support for their or
their child’s SENs using a time-line approach. Sixteen inter-
views with children and young people and 22 with parents/
carers were completed between May and June 2023 and will
be analysed using a framework approach (see the Analysis
plan section for details).*!

Practitioner working in health and education

We will conduct three focus groups of up to 10 practitioners
on each of the major areas identified by our stakeholder
groups (identification, assessment and provision of SEN
intervention), providing a total of 9 focus groups involving
up to 90 practitioners working in relation to SEN across
health, education, local authority or social services. Each
area of focus will have its own topic guide and each series of
focus groups will be facilitated by a team of two researchers
and a parent observer. The latter will provide their opinion
of the discussion in focused debriefing sessions after each
focus group. Analysis will follow a framework approach,” and
parent observers will contribute to the interpretation of our
findings at a final joint meeting.

Analysis plan

WP 1: describing health and education outcomes

We will carry out separate descriptive studies for each of the
three groups of health phenotypes. We will estimate rates
of planned and unplanned hospital contacts and educa-
tional outcomes during primary school for children with
and without each health phenotype. We will use appropriate
generalised linear models for each outcome (eg, Poisson
regression for rates, logistic regression for binary outcomes).
Findings from these analyses will indicate whether there are

differences in outcomes across subgroups within each health
phenotype and compared with their peers, to inform anal-
yses in WP3.

WP 2: variation in recorded SEN provision

We will use ECHILD to understand variation in SEN
provision for children with different phenotypes. We will
examine how proportions of children with recorded SEN
provision changed over time for children with different
health phenotypes (eg, MCAs), and the percentage
in their variation that is explained by factors at the
individual-level, school-level and local authority-level
using appropriate multilevel regression models. These
analyses will determine whether the impact of SEN provi-
sion (examined in WP3) can be evaluated using natural
policy experiment designs (eg, due to changes in policy
over time) and instrumental variable analysis. These anal-
yses will also generate findings on variation in SEN provi-
sion according to child level demographic, social and
service use characteristics.

WP 3: impact of SEN provision on outcomes

We will use a range of biostatistical and econometric methods
to explore the impact of SEN provision on health and educa-
tional outcomes across selected health phenotypes, and
triangulate findings from analyses using different methods
(briefly described below). First, we will examine the impact
of recorded SEN provision at a given pointin time, in the first
year of compulsory education (year 1). Second, we will assess
the impact of the duration of SEN provision, appropriately
controlling for likely time-varying factors that may be affected
by SEN provision (informed by findings from WP2) and
additionally influence future SEN provision. We anticipate
separate studies focussing on specific health phenotypes that
represent conditions that are relatively similar in their need
for SEN and well characterised in health data. For example,
cleft lip and palate has been selected from the MCA pheno-
typic group as it is reliably denoted by diagnostic and opera-
tion codes. We will select a well-defined phenotype within the
neurodisability group and we also plan to compare exposure
to SEN provision for children within defined strata of gesta-
tional age at birth across the whole population.

For all causal analyses, we will use the target trial
emulation (TTE) framework to guide the creation of
study cohorts that correspond to the specific phenotypes
and exposure levels (categories of SEN provision) of
interest.”” * TTE consists of first designing an ideal prag-
matic trial that would address the question of interest, and
then emulating it as closely as possible using observational
data. The advantage of this approach is the avoidance of
biases in the design stage, for example, immortal time bias
and prevalent-case bias, which have affected real-world
data studies in the past.** Directed acyclic graphs will be
used to draw our assumptions about the causal structures
influencing what we are studying and to identify relevant
confounding variables.** An outline of the components of
our causal investigations is given in online supplemental
table 2 in appendix 3 where these steps are illustrated
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using the exemplar of one MCA phenotypes: children
born with cleft lip and palate. The study protocol for this
study has been registered as a preprint.*’

As ECHILD comprises observational data, a major chal-
lenge for each of our causal investigations will be how to
address the bias introduced by confounding by indication,
as well as possible selection bias due to incomplete linkage
across health and education databases. We will contrast
estimates of the impact of SEN provision on health and
educational outcomes using a variety of complementary
methods that rely on measuring all of the confounders,
such as regression adjustment, g-computation, inverse
probability weighting of marginal structural models (with
different approaches to modelling the propensity score),
or econometric methods that try to deal with unmeasured
confounding by exploiting natural experiments (such as
differences-in-differences or interrupted time series), or
instrumental variables.

WP 4: understanding policy variation and lived experiences of SEN
provision

We will conduct an overarching synthesis of the findings
from the national survey, parent and child/young person
interviews and focus groups with practitioners, in relation
to the quantitative findings from WP1 to WP3. The plan-
ning of this work draws from previous similar triangula-
tion of quantitative and qualitative systematic reviews.”
We will first create a matrix to demonstrate where these
different data sources provide similar or conflicting
signals. We will then work inductively from the surveys,
focus group and interview findings to generate hypoth-
eses about contextual elements that may influence the
recording of data in ECHILD, or health outcomes of SEN
provision. This approach draws from ‘complexity theory’
which assumes that any psychosocial intervention must be
considered in terms of the larger environment in which it
is located.*® We will also work deductively from the results
of analyses in WP1-3 to explore potential relationships
between SEN provision and health outcomes, as well as
exploring what WP4 findings suggest about factors associ-
ated with health outcomes in SEN provision. The aim of
this approach is to clarify potential explanations for the
findings of WP1-3 and to inform future work in this area.
Analysis under the two approaches described above will
proceed iteratively and in parallel.

To understand local variation in SEN provision we
reviewed publicly available documents on the support
available for local children with SEN, referred to as ‘local
offer’. We are assessing the quality of available informa-
tion against 51 criteria outlined within the SEND Code of
Practice to determine to what extent local authorities in
England are providing clear, comprehensive, accessible
and up-to-date information about available SEN provision
and how to access it. Second, we are examining reports
from all of the local area SEND inspections published by
the Office for Standards in Education, Children’s Services
and Skills over the past 7years to examine how effectively
local authorities fulfil responsibilities for children and

young people with SEN. By collating these documents
and assessing their commonalities and differences, we
aim to gain an understanding of variation in good and
bad practice in SEN provision.

Patient and public involvement

The HOPE study was developed in response to consultations
about the need for the ECHILD database with parents and
charities supporting children with chronic health conditions
and their families.*” * We have established three stakeholder
groups: young people, parents/carers and professionals
working in education or health with children who have
SEN. We are collaborating with staff in schools to enable
young people with additional learning needs or disabilities to
contribute to these advisory groups. In addition, we are iter-
atively presenting our study plans and preliminary results to
parents/carers and young people through research advisory
groups at UCL and University of Exeter. These consultations
are contributing evidence to all four WPs and dissemina-
tion of the research. The HOPE Study Steering Committee
includes two parents of children with disability and will
adhere to NIHR requirements for payment for time and
expenses of lay contributors.

ETHICS

Existing research ethics approval has been granted for anal-
yses of the ECHILD database for the purposes set out in the
HOPE study (20/EE/0180). Data access is also controlled by
agreements with NHS Digital and the DfE. The data contain
no identifiers or sensitive dates and data can only be used
within the Office for National Statistics Secure Research
Environment by approved researchers, with strict statistical
disclosure controls of all outputs of analyses (eg, tables or
figures). Details are published here in our privacy notice
(https:/ /www.ucl.ac.uk/child-health/research/population-
policy-and-practice-research-and-teaching-department/
cenb-clinical-4#).

Separate ethics approval has been approved for the
mixed-methods research (national survey, interviews and
focus groups) involving service users (young people and
parents) and service providers (PRE:2021.058). Parents
consented for their own involvement and also for their
child if under the age of 16. Young people aged 16 or over
consented and younger children were asked for assent to
their participation using a similar process.

Dissemination

We will present preliminary findings to diverse audiences
(academics, analysts at DfE and Department of Health
and Social Care, and our stakeholder groups as well as
other groups of service users and providers) through
seminars, question and answer sessions, workshops and
consultations during the study. We will incorporate feed-
back into final outputs, which will include peer-reviewed
journal articles, the final study report to funder, and short
briefing reports and infographics for non-academics
published on the study website.
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‘We will publish our methods and code to enable others to
reproduce and extend our analyses using ECHILD. ECHILD
can be accessed by accredited researchers through applica-
tion via the ECHILD team (www.ucl.ac.uk/child-health/
echild) and the Research Accreditation Panel. Meta-data
and code relating to the HOPE study will be signposted on
the study website and made available in the ONS secure
environment and in code repository (including on ECHILD
GitHub page: https://github.com/UCL-ECHILD). We will
hold workshops to promote wider use of findings from the
HOPE study for causal analyses of education interventions on
health. Examples from the HOPE study will be incorporated
into short courses on causal methods and on how to use the
ECHILD database.

The HOPE study aims to build the evidence base for
fairer and more effective SEN provision and, by informing
national and local policy and the public and changing
practice, to improve health and education outcomes of
children with SEN.
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Appendix 1: Overview of Special Educational Needs provision in
England

National policies in the UK and in many high-income countries require schools to make adaptations
to meet the needs of children who have health, learning or behavioural problems, that impact their
ability to learn; these children are referred to collectively as having special educational needs (SEN).
In England, children with SEN “have a significantly greater difficulty in learning than the majority of
others of the same age, or have a disability which prevents them from making use of facilities
generally provided by mainstream schools” (see the study glossary in Appendix 2 below).?

There are four broad areas of SEN that state-funded schools are required to support: communication
and social interactions, cognition and learning, social, emotional and mental health and sensory or
physical disabilities (see Box 1). Interventions and adjustments in schools for children with SEN,
referred to as SEN provision, are intended to improve inclusion and participation in education and
support children’s health and wellbeing.! Approximately 7% of children in England attend private
schools each year,? which do not have the same legal obligations regarding SEN identification and
provision.

Box 1 - Broad areas of special educational needs (SEN) that schools should plan for, with sub-categories set out by the
Special Educational Needs and Disability code of practice in England? (at the time of publication)*

Communication and social interactions
- Speech, language and communication needs
- Autistic Spectrum Disorders

Cognition and learning:
- Moderate learning difficulties
- Severe learning difficulties
- Profound and multiple learning difficulties
- Specific learning difficulties (that is learning difficulties affecting one or more specific
aspects of learning, such as dyslexia, dyscalculia or dyspraxia)

Social, emotional and mental health*
- Examples could be attention-deficit/hyperactivity disorder, behavioural difficulties,
anxiety, depression, eating disorders

Sensory and/or physical disabilities:
- Vision impairment
- Hearing impairment
- Multi-sensory impairment
- Physical disability requiring additional ongoing support and/or equipment to access all
the opportunities available to their peers

*Note that the sub-categories changed in 2014/15 following reforms to SEN system: “Social,
emotional and mental health difficulties” were introduced in 2014/15, while “Behaviour, Emotional &
Social Difficulties” were removed.

Since 2015, approximately one in six children in England are recorded by schools as receiving any
SEN provision each year,? and one-third of all children have a record of any SEN provision at least
once during their time in education.*® There are two categories of SEN provision offered in England,
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SEN support and Education, Health and Care Plans (EHCPs). These categories were introduced
following Government education reforms in 2014/15, replacing the older categories of School
Action/School Action Plus (together referred to as SEN without Statement) and Statements of SEN,
respectively (see study glossary in Appendix 2 for details).

The majority of pupils with any recorded SEN provision receive SEN support. SEN support is arranged
and funded by the schools and can include short-term interventions such as speech or language
therapy or extra support for reading. The first assessment for SEN support is usually carried out by
the school’s teachers, Special Educational Needs Coordinator (SENCo), or after class teachers, who
seek to identify children making less than expected educational progress or with additional social
needs relative to their peers. In 2018/19 (the last academic year before the COVID-19 pandemic),
11.9% of pupils had SEN support recorded, with the vast majority provided in mainstream schools.®

A smaller proportion of children receive an EHCP, which involves additional and more intensive
provision arranged and partly funded by local authorities for children whose needs cannot be fully
met by SEN support.>” Support may range from extra help by a part-time teaching assistant to full-
time care by multiple staff in a special school.> An assessment for an EHCP can be requested by
parents, schools or health or social care professionals. The assessment is carried out by the local
authority, who are required to fill in a legal document setting out the special measures to be
provided to meet the child’s needs across education, health and social care.®” In 2018/19, 3.1% of
pupils had a record of an EHCP, half of whom were enrolled in a special school (1.6% of all
children).®

Appendix 2: HOPE study glossary
Confounding: The bias caused by shared causes of exposure and outcome.®
Confounder: A variable that can be used to adjust for confounding.®

Disability: under the Equality Act 2010 a disability is “a physical or mental impairment which has a
long-term and substantial adverse effect on their ability to carry out normal day-to-day activities”.
Not all children with SEN have a disability, and not all disabled children have SEN, but there is
significant overlap.'®

Education, health and care plan, EHCP (known as SEN Statement prior to education reform in
2014/15): more intense provision arranged by local authorities, involving a legal document setting
special measures provided by local authorities to meet a child’s needs across education, health and
social care.!

Health phenotypes: health conditions which can be indicated in administrative health records using
diagnostic data (such as recorded diagnoses or procedures). In HOPE study we focus on health
conditions associated with higher need for additional support for SEN than for their peers

Recorded SEN provision: Schools record information on children identified as needing SEN provision
in school censuses returned to the Department for Education (DfE). Recorded SEN indicates
identification of a child’s primary need using fixed categories (see Box 1) and level of appropriate
intervention (either SEN support or EHCP).2 However, there is no centrally collated data on when and
what type of intervention was received. Note that for simplicity we refer to recorded SEN provision
as SEN provision in the protocol, although recorded SEN provision does not evidence that SEN
provision is actually received or whether it is appropriate.?

Reasonable adjustments: schools have a duty to support pupils with medical conditions and make
reasonable adjustments for children with disabilities, including the provision of auxiliary aids and
services for disabled children. Not all children with disabilities have SEN, therefore reasonable
adjustments are not considered SEN intervention.!
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Special educational needs, SEN: a child has SEN if they have a health, learning or behavioural
problems, that impact their ability to learn and require for special educational provision to be made
for him or her. Disability included in definition of SEN is a disability that prevents the child from
using facilities generally provided for their peers in mainstream settings.!

Special educational needs or disability (SEND): Children with disabilities do not inevitably have SEN,
but sometimes the term SEND is used to include children whose disabilities do impact their ability to
access the mainstream school curriculum. The term SEND is also used by government departments
in England to encompass all children with SEN, disabilities, or both.

SEN support (known as School Action and School Action Plus prior to education reform in
2014/15): SEN provisions arranged and funded by the school and provided almost entirely in
mainstream schools. Prior to education reform in 2014/15, children could receive support as part of
School Action or more intense support as part of School Action Plus. We consider all of these
categories together for all analyses in the HOPE study.

SEN provision: provision different from or additional to that normally available to pupils of the same
agel!

Stages of the national curriculum?®

The typical educational journey in England is segmented into a variety of blocks called “key stages”,
during which children are expected to learn a set of subjects. At the end of each key stage, there is
an assessment of child’s performance.

Early Years Foundation Stage (EYFS): covers ages 3 to 5. At the end of EYFS (final term of reception
i.e., the year when a child turns 5 years old) children are assessed by class teacher on the basis of
classroom observations. Assessed areas currently include communication, physical, personal, social
and emotional development, literacy, mathematics, understanding the world, and expressive arts
and designs (note that assessment has changed over time).

Key Stage 1: covers Year 1 (age 5 to 6) and Year 2 (age 6 to 7). In Year 1 there is a phonics screening
check, whilst in Year 2 children take national tests in English reading and maths, and are assessed in
maths, science, and English reading and writing by teachers.

Key Stage 2: covers Year 3 (age 7 to 8) to Year 6 (age 10 to 11). At the end of Key Stage 2, children
take national tests in English reading, maths, and grammar, punctuation and spelling, and are
assessed by teachers in English writing and science.

Key Stage 3: covers Years 7 (Age 11 to 12) to 9 (age 13 to 14). Year 7 is considered the start of
“secondary” school. After 2008, the national curriculum does not require any assessments. Before,
2008 there were Standardised Assessment Tests (SATs).

Key Stage 4: covers educational Years 10 (age 14 to 15) and 11 (age 15 to 16). For most students,
this includes being examined using the (International) General Certificate of Secondary Education
(GCSE). Special schools provide NCFE qualifications which are highly reputable vocational and work-
related courses, designed to accommodate the needs of employers for immediate full-time
employment and allow students to progress to higher education to degree level.
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Appendix 3 - Additional Results & Methods

Appendix Table 1 — Overview of number of children entering primary school (Year 1) captured in ECHILD

Academic All children in school All children in school | All children in school in

inYear1 in Year 1 linked to a Year 1 linked to a birth
year (recorded in NPD) HES record admission in HES
2009/10 574,833 543,135 (94.5%) 449,166 (78.1%)
2010/11 587,163 553,705 (94.3%) 474,295 (80.8%)
2011/12 600,455 565,764 (94.2%) 489,041 (81.4%)
2012/13 620,754 584,215 (94.1%) 498,376 (80.3%)
2013/14 647,299 605,217 (93.5%) 504,161 (77.9%)
2014/15 645,292 601,087 (93.1%) 527,385 (81.7%)
2015/16 659,361 613,953 (93.1%) 556,171 (84.3%)
2016/17 669,197 623,097 (93.1%) 570,284 (85.2%)
total 5,004,354 4,690,173 (93.7%) 4,068,879 (81.3%)

HES=Hospital Episode Statistics, NPD=National Pupil Database

Search terms for literature review for health phenotype definition

("cognitive impairment*" OR "cognitive delay*" OR "learning disabilit*" OR "intellectual disabilit*"
OR "*developmental disability* " OR "developmental delay*" OR "special education" OR "special
educational needs" OR "special educational need" OR "additional learning need*" OR "special
school*" OR "additional learning support") AND ("systematic review" OR "meta-analysis" OR "meta
analysis" OR "cohort study" OR "observational study" OR "population based" OR "population-based"
OR "register study" OR "registry") AND (child* or adolescen* or pupil* or teeange* or "school
student*" ) AND (congenital or "birth defect*" or chromosomal or "chronic disease" or "chronic
condition*" or "long term condition*" or "long term disease" or "life limiting" or "end stage" or
palliative or "liver disease" or asthma or cancer or malignan* or diabetes or obes* or encephalpath*
or "cystic fibrosis" or "renal disease" or "kidney disease" or "heart disease" or cardiomyopathy or
endocarditis or "lung disease" or "liver disease" or epilepsy or epileptic* or seizure* or "sickle cell"
or "physical condition" or or illness or "brain injury" or "brain trauma" or cardiovascular or stroke or
preterm or "birth weight" or birthweight or neonatal or gestation* or asphyxia or "spinal injury" or
hydrocephalus or "nervous system" or autoimmune or eczema or arthritis or psoriasis or infection or
medication)
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Appendix Table 2 — Roadmap for causal investigations in HOPE, with an exemplar of cleft lip and palate

Steps in the design of the study:

Exemplar: Children with cleft lip and palate (CLP)
abnormalities

Articulate the scientific question
and specify the background
knowledge:

Does special educational needs (SEN) provision improve the
health and educational outcomes of children with CLP?

a) define the population of
interest

Children with CLP identified in HES before age 5, born
between 2003 and 2012, who started compulsory education
between 2008 and 2018, with linked HES and NPD data

b) specify the outcomes

e Number of days in contact with an accident and
emergency department by Year 6
e Number of unplanned school absences by Year 6

c) specify the intervention
(“exposure”)

e SEN support vs no recorded SEN provision
e SEN support vs EHCP

d) draw assumptions regarding
exposure, outcome and their
common causes

Draw DAG that includes unmeasured variables (as relevant)
and identifies a minimum set of confounding variables

e) translate the causal question
in terms of a contrast of
means of potential
outcomes*

What are the benefits for the children who did receive SEN
provision?
— Average treatment effect in the treated (ATT)

Would other children with CLP benefit from SEN?
— Average treatment effect in the non-treated (ATNT)

What would be the consequence of a new policy that increases
the provision of SEN for all children with CLP? Or for those with
more severe CLP?

— Interventional treatment effect (ITE)

Can the question be addressed
with the data at hand?

a) is the exposure well-defined
and available in the data?

We have access to two categories of recorded SEN provision
(SEN support and EHCP) and treat each of them to represent
delivered support (covering a variety of different
interventions)

b) is the exposure
suitable/available for
everyone in the population of
interest?

Some groups of children appear not to be eligible for an EHCP

c) isthere an issue of selection
bias?

Missing values affect some of the confounding variables

Causal contrasts
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a) For which (sub-)population
we wish to address the causal
question?

Depending on the question:

e Children with CLP who have a record of any SEN provision;

e Children with CLP who do not have a record of any SEN
provision;

e All children with CLP;

e Children with more severe CLP;

b) On which scale?

For both outcomes we will examine:
— rate ratios
— rate differences

Estimation:

a) Which estimation approach
would target the causal
contrast we are interested in?

For the ATT and ATNT:

e G-computation;

e Inverse probability weighting (IPW) of marginal structural
models (MSMs), with alternative approaches to specify
the propensity score;

e Doubly robust methods;

e Difference-in-Differences;

For the ITE:

e G-computation

o IPW of MSMs, with alternative approaches to specify the
propensity score

e Doubly robust methods

b) Are the assumptions invoked
by alternative estimation
approaches defensible?

e Unmeasured confounding may be at play;
e Parametric models used may be misspecified but robust
methods can be used;

Interpretation

a) Are the results comparable?
And why not if not?

If comparable, results are more robust to misspecification and
unmeasured confounding

b) Triangulating results and
compare with external
evidence

Current evidence on impact is limited

*Potential outcomes are the outcomes that would occur under intervention on the exposure
ATNT= Average treatment effect in the non-treated, ATT=Average treatment effect in the treated,
CLP= cleft lip and palate, DAG=Directed Acyclic Graph, EHCP=Education, Health and Care Plan,
HES=Hospital Episode Statistics, IPW=Inverse Probability Weighting, ITE=Interventional treatment
effect, MSM=Marginal Structural Models, NPD=National Pupil Database, SEN=Special Educational
Needs
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