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Acronyms
AP - Alternative Provision

 - Child and Adolescent Mental Health Services

 - Children in Need

 - Community Services Data Set

 - Department for Education

 - Education, Health and Care Plan

 - Free School Meals

 - Integrated Care Board

IQ  - Intelligence Quotient

  - Local Authority

  - Learning Disability

  - National Health Service

  - North of England Commissioning Support Unit

  - Special Educational Needs

  - Special Educational Needs and Disabilities

SEMH  - Social, Emotional and Mental Health

  - Speech, Language and Communication Needs

  - Sunderland and South Tyneside Foundation Trust

  - Together for Children

  - University of Sunderland
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Glossary

terminology

Term used in education datasets to describe challenges in learning; 

Includes conditions such as dyslexia, dyscalculia, and dysgraphia; does 
not imply general intellectual disability.

A statutory plan for children with complex special educational needs 

Additional support needs in education at 2 levels: SEN Support and EHCP.

Data and data linkage terminology

Education outside mainstream schools, often for children excluded or 
unable to attend regular school settings.

Batch Tracing Method of matching records across datasets using demographic 

entitled to assessment for support.

National dataset capturing information on individuals in contact with 
community health services.

Data Linkage Process of combining data from multiple sources for the same 
individual to create a richer dataset.

Pseudonymisation pseudonyms to protect privacy.

SEN2
A statutory data collection conducted by the Department for Education 

Statistical terminology

models while penalizing for model complexity. Lower AIC values indicate 

Range within which the true value of a parameter is expected to fall with 

Marginal R² / Conditional R²

Mixed-Effects Model

A measure of association between a predictor and an outcome in 
logistic regression; OR > 1 indicates that a predictor is associated with 
increased odds of the outcome

p-value Statistical measure indicating the probability that an observed effect 
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 of learning disabilities across agencies. The data linkage was facilitated by a batch-tracing 
exercise which attached NHS numbers to local authority datasets, allowing these records to be linked to 
paediatric appointment records. 

Disability, based on clinical assessments. These differences mean that severity levels do not align between 
sectors, creating confusion and limiting the ability to build a coherent, cross-cutting picture of children’s 
needs

education data, and often only autism or other SEN needs were . This suggests that learning 
disabilities may be obscured by other SEN categories in education records, potentially affecting access to 
tailored support and reasonable adjustments. While CiN records of learning disability were more likely 

agency visibility of .

attributed to school-level differences. 
and 

commissioning. Families may face inconsistent support because agencies operate with different 

planning and commissioning. 
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In 2021, Dr Sarah Martin-Denham, together with local area partners, sought and secured funding to begin 
the process of obtaining the necessary information governance approvals to link individual-level health, 
education, and social care data for children in Sunderland, North East England. 

Funding to date has been provided by the University of Sunderland, the Department for Levelling Up, 

involved in this data linkage, including information governance barriers and solutions, are documented in 

could not be predicted at the start of the project.  

1.1 What is data linkage?

Data linkage is the process of combining data from various sources relating to the same individual to 
create a new, enhanced dataset. This linked data enables agencies to identify trends in service access 

relationships between education, social care, and healthcare outcomes for children. However, routinely 

with LA data. LAs and ICBs primarily used data linkage for strategic planning and the creation of data 

The breadth and depth of local data sets provide opportunities to understand the impact of interventions 

from multiple sources, data linkage strengthens the evidence base of decision making. For example, 
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National-level initiatives have also sought to link children’s data. The most noteworthy is University 

local areas may not need to undertake data linkage themselves, as they could extract their own local 

study – lacking the diagnostic breadth and depth of data about individual, multi-faceted needs. Effective 
reporting of these data relies on systems being available at all points of clinical care across all providers 
and settings to capture and record them easily. While these data should be collected and processed 

further highlights the barriers posed by inconsistencies in administrative data collection. 

Another promising initiative is the Pan London Data Sharing Agreements Project, which was delivered by 

of this agreement are yet to be fully understood, feedback from the London borough responses indicate 
positive impacts, including:  

• a consistent approach that reduces the need for multiple formal agreements

•

• a reliable framework for data sharing

•

delays in access to speech and language therapy, long wait times between appointments, and
instances of some children being incorrectly discharged from services. The linked data enabled the

within CAMHS. This led to changes within CAMHS, including more SEND staff training, and a reduction in
paediatrician caseloads.

: Hartlepool operates an integrated 0-19 service covering health visiting,

information systems employed by the teams. A data sharing agreement enables the sharing of
information about babies with disabilities, either antenatally or after birth. This pro-active approach
ensures that specialist support can be arranged in advance, ready for when the child starts nursery or
primary school.

 Bradford has developed a live data dashboard that refreshes daily and brings together

SEN/social care status, and their presence in youth offending data. This data dashboard has enabled
the council to monitor changes within vulnerable cohorts and proved especially valuable during the
COVID-19 pandemic for tracking and supporting at-risk children.
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1.3 Policy context 

care, including a strategy for data linking with other data sources such as education, hospital, and 

proposed national and local inclusion dashboards to present performance data across education, 
health, and care.

proposals to improve data sharing between health and social care to safeguard children. Their report 

‘Labour will improve coordination between education, social care and the wider services that support 
families by piloting the expansion of a children’s number like the NHS number that stays with children 
not just for their school career but for their whole childhoods, ensuring that their needs are better met, 
and any issues are addressed early’ (Labour Party, July 2024). 
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This report emphasises that, while there are a variety of sources of health data on learning disabilities 
 

 

 

 

the inconsistencies in identifying and  learning disabilities between datasets  can have 
implications for children with learning disabilities, as they may be eligible for extra support, health 
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disabilities, and these vary across services and datasets. While it is understandable that each sector 
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Term Sector IQ Range  

Mild intellectual disability 
Health 

50–69 
in academic learning and abstract 
reasoning but can achieve independence 
in daily living with appropriate support.

Moderate Learning 
50–70

age-related expectations in most areas 
of the curriculum. ssociated with 
general cognitive delay rather than 

Moderate Intellectual 
Disability

Health 
35–49

A more severe form of intellectual 
impairment than mild ID. Individuals show 
marked developmental delays and limited 
academic attainment.

Severe Learning 
35–50

Pupils with profound cognitive impairment 
affecting most aspects of learning and 

communication, mobility, and self-care.

Severe Intellectual 
Disability

Health 
20–34 

Indicates very limited intellectual 
functioning. Individuals have minimal 

support for all aspects of daily life.

<35

Pupils with extremely complex needs 
across cognitive, physical, sensory, 

intensive, multi-disciplinary support 
and highly specialised educational 
environments.

Profound Intellectual 
Disability

Health 
<20

Represents the most severe level of 
intellectual impairment. Individuals have 

constant care.
Source for health descriptions and IQ ranges associated with learning disabilities: Learning Disabilities Clinical 

Knowledge Summaries (NICE, 2025);
Source for education descriptions of learning difficulties: SEND Code of Practice (DfE, 2015); 
Source for education IQ ranges associated with learning difficulties (not nationally defined): Working Definitions 
of Learning Difficulties (Bradford Metropolitan District Council, 2020)
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In education, there is also confusion around some of these terms, particularly around the term Moderate 
 

 
 
 
 
 

Similar inconsistencies are evident in social care datasets, where disability status is often under-
recorded. The CiN census contains data on disabilities and can specify a learning disability. Disabled 

 
been reported that this is often not the case. CIN Census guidance for 2022-23 (p.13) states that ‘Only 
disabled children who have been assessed as requiring children’s social care services should be included 
in the collection’, so this dataset omits many disabled children. However, children with other primary needs 
(such as abuse or neglect) may also have a disability recorded. This is supported by a cohort study on the 
CiN census data subjects, showing that only around 5% of children in the CiN census are referred for a 
disability Emmott et al., 2022).
Existing literature has highlighted the challenges involved in identifying and describing children with 

 these 
children. Many of these challenges relate to inconsistencies between datasets in how children with 

 
 of 

support for children with learning disabilities, but this is only meaningful if their needs are documented 
consistently across all agencies, an issue which the present study aims to clarify. 
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Aim 1: 

and investigations as evidenced by representation in health data

appear in school census and/or CiN census data

Determine the rate of children with a learning disability in the CiN census who appear in school census 

Determine the characteristics of children with learning disabilities in the paediatric disability data 
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3.0 Methodology and methods
The datasets used in this study were provided by the North  Commissioning Support Unit 

 

a pseudonymisation tool. This tool applies a one-way encryption algorithm to generate irreversible 
pseudonyms, ensuring that researchers cannot re-identify individuals without access to a separately 
held encryption key. 
The same pseudonymisation process was applied to LA administrative data; however, these records 
typically do not contain children’s NHS numbers. To enable linkage, NECS conducted a batch-

 
corresponding NHS numbers from health records. While not all matches were successful due to 

 
 

pseudonymisation. The LA data and the paediatric data were pseudonymised with the same pseudo 
key, meaning that an NHS number in the paediatric data that was also in the LA data would be encrypted 
into the same irreversible pseudonym. These pseudonymised LA datasets were returned to TfC and then 
shared with the research team. 
To complete the data linkage process, the researchers used the pseudonymised NHS numbers as a 

 
originally use a structure of one row per individual; therefore, various transformations were carried out 

the priority was to retain as much data as possible and only perform aggregations when necessary, 
due to excessive numbers of rows per child. For example, the school exclusions data had one row per 
permanent exclusion/suspension. If a child experienced 35 school suspensions, aggregated columns 

than including 35 separate columns in the dataset to exclusively capture all of this individual child’s 
permanent exclusion/suspension details. 
Most of the datasets were separated into three academic years, 2021/22, 2022/23 and 2023/24. SEN2 
data was only processed at an individual-level from 2022/23 onwards1 , and the health data had all 
acute outpatient appointments from 2019 onwards. Three linked datasets were created, with the 2021/22 

 
 

for the 2023/24 dataset to maximise the amount of health data available for records in that dataset. In 
 

included to prevent conclusions being drawn from an individual’s education/social care records from 
 
 
only 

included those children with learning disabilities whose needs were  when attending paediatric 
clinics during the time window of data capture: 2019-2024.

 1  

2023. Prior to this, it was a cohort-level survey. 
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Datasets were linked using pseudonymised NHS numbers that were batch-traced from demographic 
information held by NECS. The LA supported this process through the application of a pseudonymisation 
tool before sharing datasets with NECS. Table 2 details the datasets received by the University of 

overall match rate. The research team at the UoS undertook a data linkage exercise to produce one 

data allows for individual child-level and population-level analysis.

Dataset Years Total rows match rate

Children in Need 
2021/22 5,046 4,402

2022/23 4,706 3,835

2023/24 4,752 4,034

Attendance

2021/22 35,392 34,099

2022/23 36,768 35,271

2023/24 36,498 34,772

2021/22 3,308 3,169

2022/23 6,125 5,926

2023/24 9,340 8,984

SEN2
2022/23 3,003 2,835

2023/24 4,680 4,478

2021/22 48,812 42,622

2022/23 42,318 39,483

2023/24 42,675 39,816

2021/22 142 131

2022/23 147 137

2023/24 191 180

Appointments 
from 2019-2024

20,887 All N/A
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even if they are not ultimately assessed as needing social care support. A child may be referred for 

support.

Both the attendance and exclusion datasets are collected by Sunderland City Council and the data 

exclusion.

The school census data is this study’s primary source of demographic information, such as gender, 

The SEN2 dataset includes any children who have an EHCP, and has only been available as a child-level 

referrals, SEN needs, and any associated placements. 

establishments in Sunderland. It includes data on reasons for placement and the type of AP setting 
attended.  

people who are in contact with publicly funded Community Health Services. The Acute Outpatient Data 



 16TCT NIHR Data Linkage Report  - 4.0 Datasets and Triangulating Learning Disability Data

In the 2022 to 2024 school census datasets, there was variance in how many of these children appeared 
in other datasets, as follows:

– 4 children in both school census and AP census datasets

– 2,710 children in both school census and CiN census datasets

SEN2

– No child-level SEN2 data for 2022

2,912 children in both school census and CSDS datasets

found in other datasets was:

•

– 2 children in both school census and AP census datasets

•

– 2,397 children in both school census and CiN census datasets

•

– 1,755 children in both school census and SEN2 datasets

•

– 3,891 children in both school census and CSDS datasets

found in other datasets was:

•

– 10 children in both school census and AP census datasets

•

– 2,415 children in both school census and CiN census datasets

•

– 1,906 children in both school census and SEN2 datasets

•

– 4,426 children in both school census and CSDS datasets
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2022 2023 2024

39,059 39,136 39,128

Age mean (SD) range

Male - N (%)

English 1st lang – N (%)

Ethnicity WB – N (%)

Attending AP – N (%)

EHCP – N (%)

No SEN – N (%)

In Table 3, there are some observable year-on-year trends throughout the linked dataset that 
contextualise later analyses of the data. As expected, the proportion of males and females in the data 
does not change over the course of the three academic years. The same can be said for the proportion 

of children attending AP dropped from 2021/22 to 2022/23, but rose again in 2023/24. It is unclear why this 
would be the case and may have to do with data collection variance. The AP data has extremely low 
overlap with the school census dataset, which is used as the primary dataset for this study; therefore, the 

proportion of children with an EHCP have seen a considerable relative increase year-on-year, while there 
has been a similar rise in children on SEN support. This corresponds with a fall in proportion of children 
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4.3 Identifying learning disability terminology

•

•

• Severe learning difficulty (SLD)

•

•
•  

 
census if they are receiving social care support.2

• As explained in section 1.4, children in the CiN census who have a disability are likely to only have this  
 if this is their primary need.

•

• Developmental academic disorder

• Dyscalculia

• Dyslexia

• Dysgraphia

•

•

•

•

•

•

•
•

While the variability in terminology referring to learning disabilities is vast, the researchers elected to

2 It is unclear what proportion of all children with disabilities also receive support from social care. Between 2008 
and 2016, only 4.8% of all CiN referrals were primarily due to disabilities (Emmott et al., 2019). There are also 
different local thresholds for access to social care, who may only get involved if children have the most severe or 
complex needs (CDC, 2024)

Furthermore, the DfE specifically includes 'Learning disability' as a factor that can be identified and recorded at 
the end of a CiN assessment: 

"The learning disability factor should be recorded where a learning disability impacts on a child. This could 
include, but is not limited to, a reduced ability to understand new or complex information or to learn new skills, a 
reduced ability to cope independently and a lasting effect on development. Code (5A) should be used for 
concerns about the child’s learning disability, (5B) for concerns about the parent’s or carer’s learning disability 
and (5C) for concerns about the learning disability of another person in the family/household." (DfE, 2021)
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NB: 

Academic Disorder’. This is because previous descriptive analyses on children with learning disabilities 

The following passage from the British Institute of Learning Disabilities’ fact sheet explains intricacies of 

are interchangeable when used in the context of health and social care for adults. However, in UK 

they can be considered to be interchangeable with the adult health and social care term ‘learning 

disabilities’.” (Holland, 2011)
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Prior to undertaking any analysis, the researchers investigated whether there was consistency in the 

and the paediatric diagnoses. Tables 4 and 5 demonstrate the extent to which the key severity terms 

Moderate Severe Profound 

- Primary need

Moderate LD 2 22 3 0

Severe LD 1 18 70 2

0 1 20 9

1 4 0 0

Autism 0 39 91 1

SLCN 1 20 3 0

SEMH 1 5 1 0

Other 1 13 10 1

None 0 0 0 0

N/A
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- Secondary
need

Moderate Severe Profound 

Moderate LD 0 13 3 0

Severe LD 0 7 20 0

0 0 1 0

0 4 0 0

Autism 1 8 14 0

SLCN 3 23 55 4

SEMH 0 7 2 0

Other 0 9 31 5

None 3 51 72 4

As shown in Table 4, having a 'Profound Intellectual Developmental Disability' in the healthcare data does 

appears to increase as the level of severity increases.

between these terms is that SEN reported in the school census does not need to be based on a formal 
assessment of cognitive abilities, but is rather used to help with planning and provision for these children 

health diagnoses only account for a portion of total learning disabilities recorded in the paediatric data. 

disability in the school census, CiN census, and/or the paediatric data. 
At this stage of the study, the researchers decided to investigate the relationship between autism 

present for either of these instances. Table 6 demonstrates the various permutations between having 
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no LD and LD and no LD

Mild intellectual disability 1 0 3 3

Moderate intellectual disability 19 28 50 25

Severe intellectual disability 32 73 85 8

Profound intellectual disability 0 1 11 1

recorded and no autism recorded in their school census, the total percentage of children in 2023/24 who 

children with a paediatric record of autism had no record of autism in their school census records, and 

autism in school census records. 

terminology between datasets, which would render this exclusion problematic. For example, there are 

disability in the paediatric data’, even though there is some paediatric data available about their 
learning needs. There were also numerous instances of children with a learning disability recorded in 

researchers to lean towards a wider approach to identifying children with learning disabilities, in order 

this report, 
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Learning Has LD No LD Has LD No LD Has LD No LD

Gender – 
N (%)

Male 18629 18675 18620 

Female 18154 18173 18090 

SEN 

N (%)

EHCP 1024 1233 

SEN Support 1747 1743 4135 4368 

No SEN 31834 31559  

eligibility – 
N (%)

FSM Eligible 10039 10346 10433 

Not FSM 
Eligible

26744 26503 26277 

Ethnicity – 
N (%)

White 32969 32385 31540 

Asian 1588 1673 

Black 1460 

Mixed

Other/
unknown

attended –
N (%)

Academy 27243 27318 27112 

LA 
maintained

8783 8828 

Free School

Special 
school
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Learning Has LD No LD Has LD No LD Has LD No LD

Gender – 
N (%)

Male 19475 19394 19396 

18734 18712 18654 

SEN 

N (%)

EHCP 1030 1081 

SEN 5352 5486 5805 

No SEN 31827 31540 31075 

eligibility – 
N (%)

10828 11048 

Eligible
27381 27059 26839 

Ethnicity – 
N (%)

White 34334 33594 32821 

Asian 1623 1644 1700 

Black 535 979 1474 

Mixed

1083 

attended –
N (%)

Academy 28381 28318 28126 

LA 
maintained

9149 9036 

school



 25TCT NIHR Data Linkage Report  - 5.0 Results

Tables 7 and 8 show relatively similar demographic patterns throughout the learning disability data, 

Differences arise when looking at the relationship between SEN provision and learning disabilities, as well 
as ethnicity and learning disabilities. The school census data shows that around the same proportion 

education data, but in the paediatric data, there is a considerable difference between the two groups. 

exceedingly small in the paediatric learning disability data, and this could contribute to the difference 
between the trends across the two datasets.
Finally, there are some small differences between the datasets in how those with learning disabilities are 
distributed throughout different types of school. In both datasets, children in special schools are more 

some 
differences between the datasets, such as the sudden drop in proportion of those with a learning 

the 
paediatric data. 

characteristics. Firstly, across both datasets, the proportion of children in special schools who have a 
learning disability dropped from 2021/22 to 2022/23, however, in the paediatric data, this proportion does 
not change between 2022/23, while the proportion drastically rose in the school census data to nearly 

census data, and happens over two years in the paediatric data. 
For all of these temporal trends, it is not possible with descriptive statistics to infer whether changes are 

disability is explored in section 5.7 through multi-level statistical modelling.
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Figures 1, 2, and 3 illustrate the extent to which children’s learning disabilities are consistently recorded 
across datasets. There is little that separates the three years of academic data in this regard, other than 

due to the fact that there is more paediatric data associated with the 2023/24 academic year linked 
dataset. 
For both the school census and the paediatric data, there are high numbers of children whose learning 
disabilities are only found in one of those datasets, and the level of overlap in each of the three years is 
relatively low. It is notable that there are considerably more children with learning disabilities recorded 

number of those in the school census whose 
disabilities are not recorded in the paediatric data. Again, 
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and/or learning disability in the CiN census that have undergone a paediatric disability assessment and 
investigations, as evidenced by representation in health data between 2019 and 2024.

the paediatric data are:

0.129 in 2021/22

• 

0.150 in 2022/23

• 

0.161 in 2023/24

• 

paediatric data are:

0.506 in 2021/22

• 77 children had a learning disability according to their CiN census records. 39 of these children also 

0.610 in 2022/23

• 82 children had a learning disability according to their CiN census records. 50 of these children also 

0.638 in 2023/24

• 94 children had a learning disability according to their CiN census records. 60 of these children also 

While the linked dataset can provide an answer as to the representation of these two groups of children 

being a universal service while access to support from children’s social care is restricted to those who 

as compared to clinical assessment. 
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disability data who also appear in school census and/or CiN census data.

The rate of children who had any learning disability  in the paediatric disability data who are 

0.355 in 2021/22

•

0.339 in 2022/23

•

0.370 in 2023/24

•

The rate of children who had any learning disability  in the paediatric disability data who are also 
recorded as having a learning disability in the CiN census data was:
0.047 in 2021/22

•

0.050 in 2022/23
•

0.058 in 2023/24

•
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Objective 3: To determine the rate of children with a learning disability in the CiN census who appear in 

their school census data was: 

0.636 in 2021/22

• 77 children had a learning disability according to their CiN census data. 49 of these children also had

0.610 in 2022/23

• 82 children had a learning disability according to their CiN census data. 50 of these children also had

0.681 in 202 /2

• 94 children had a learning disability according to their CiN census data. 64 of these children also had

The rates calculated to address Objective 3 demonstrate one of the more consistent links in learning 

across datasets, there are nevertheless a considerable number of children whose learning disability is 
known to social care and recorded in their CiN census, but this disability is not recorded in their school 
census records.  

Objective 4: To determine the characteristics of children with learning disabilities recorded in the 

results that used inferential statistics to investigate the characteristics of children with a paediatric record 

in the school census data. 

decision was made to allow each school to have its own baseline odds of its children having a learning 
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Caterpillar plot of school-level random effects from a multilevel logistic regression model. Each point 
represents a different school, and its position in the chart represents the estimated baseline log-odds of 

and ordered by their estimated log-odds. The red-dotted vertical line at zero represents the average log-
odds across all schools; schools to the right have higher-than-average baseline odds, while those to the 
left have lower-than-average odds.

Baseline Log Odds of Having a Learning Difficulty Classification

S
c

h
o

o
l

compared to using schools as the random effect.

The random effect of school was built into the three general linear models, one for each academic year. 
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Predictors Odds Ratios std. Error CI

0.01 0.00 0.01 - 0.01 <0.001

Age 1.12 0.01 11.09 - 1.14 <0.001

1.91 0.13 1.67 - 2.18 <0.001

2.82 0.21 2.44 - 3.27 <0.001

0.67 0.09 0.51 - 0.89 0.005

0.35 0.11 0.19 - 0.66 0.001

0.62 0.11 0.43 - 0.89 0.009

0.54 0.11 0.36 - 0.81 0.003

Gender × FSM eligibility 0.75 0.07 0.63 - 0.90 0.02

Random Effects

3.29

0.61

ICC 0.16

N School 114

Observations 39029

Marginal R2 / Conditional R2 0.117 / 0.256

AIC 15429.266

by the extremely low p-values. Age was included as a covariate, as there is a relationship between age 
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by age.
 P

ro
ba

bi
lit

y 
(%

)

Age

0 5 10 15                    

10.0

7.5

5.0

2.5

0.0

predicted 
probabilities of the four subgroups illustrates the small size of the interaction compared to the 
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the mixed-effects model in Table 9.

Female Male

Gender

FSM Eligible
False
True

 P
ro

ba
bi

lit
y 

(%
)

25%

20%

15%

10%

5%

0%

ethnicity subgroups are considerably smaller than other demographic subgroups, and caution should 
be taken in interpreting these ethnicity effects. More discrete ethnicity data was available; however, 
these subgroups would have been even smaller. Therefore, these groups were aggregated into higher-
order ethnicity groups, a practice that is common but is often cautioned against. A longitudinal study 

conditional R2 value of 0.256, suggesting that the demographic predictors and school-level differences 
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Predictors Odds Ratios std. Error CI
0.01 0.00 0.01 - 0.01 <0.001

Age 1.12 0.01 1.10 - 1.15 <0.001

1.76 0.12 1.54 - 2.01 <0.001

2.53 0.19 2.19 - 2.92 <0.001

0.60 0.09 0.45 - 0.79 <0.001

0.23 0.06 0.13 - 0.40 <0.001

0.63 0.11 0.44 - 0.90 0.011

0.40 0.08 0.26 - 0.60 <0.001

Gender × FSM eligibility 0.79 0.07 0.66 - 0.94 0.010

Random Effects

3.29

0.66

ICC 0.17

N School 115

Observations 39108

Marginal R2 / Conditional R2 0.127 / 0.274

AIC 15510.782

data, and the same can be said for the gender x FSM eligibility interaction. Children in all ethnic groups 

census than white children. The same level of caution should be observed in interpreting these results 
due to small subgroup sizes. The conditional R2 for this model is slightly higher than the previous model, 

the model’s predictors and school-level differences. These school-level differences accounted for a 
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Predictors Odds Ratios std. Error CI
0.01 0.00 0.01 - 0.02 <0.001

Age 1.09 0.01 1.07 - 1.12 <0.001

1.70 0.12 1.49 - 1.94 <0.001

2.51 0.19 2.17 - 2.90 <0.001

0.63 0.08 0.48 - 0.81 <0.001

0.32 0.06 0.22 - 0.47 <0.001

0.53 0.10 0.37 - 0.76 <0.001

0.33 0.07 0.21 - 0.49 <0.001

Gender × FSM eligibility 0.87 0.08 0.72 - 1.04 0.116

Random Effects

3.29

0.89

ICC 0.21

N School 114

Observations 39088

Marginal R2 / Conditional R2 0.110 / 0.299

AIC 15805.025

in the school census are present. The differences in ethnicity effects between the school census model 
and the paediatric data model mirrored the differences in the 2022/23 data as well. The main difference 
between the 2023/24 model and the previous two models is that the initially observed interaction 

academic years.

receiving a paediatric medical assessment.

to investigate associations between demographic or clinical predictors and paediatric medical 

paediatric data available are only a snapshot of children in Sunderland who have received a paediatric 

as the outcome measure can be found in Appendix 4, and should be interpreted with caution due to the 



 37TCT NIHR Data Linkage Report  - 6.0 Concluding Remarks

This study provides insight into the potential of data linkage, and how its utility can reach beyond its clear 
for 

the linking of numerous data sets across education, social care, and healthcare, and an evaluation  
consistency in learning disability records across these domains. 
While addressing the service evaluation objectives was the main focus of this study, one of the key 

 
care records. While there is some shared terminology regarding the severity of a learning disability, they 

not used consistently within individual children’s records, which could be confusing for families whose 
 

 
presence of needs relating to a learning disability.
Evaluating the consistency in learning disability records across health and education also revealed 

 
 
 
 

 
 

s  obscuring 
needs related to a learning disability, and that these children may not receive the adjustments or support 
they need regarding their learning disability.
Objectives 1, 2, and 3 related to whether children with any recorded learning disability in one or more 
data sets had a corresponding learning disability recorded in another data set. While having  learning 
disability record in the CiN census usually meant that a child had a learning disability record in their 

to social care services, this was not always the case. However, the rate at which children’s learning 
disability records were matched between the school census data and the paediatric data was much 

 
 

some of this disparity can be attributed to the limited timeframe of data provided for the health records 

children 
who have a learning disability  in the paediatric data also have any learning 

 
 

 
 
 

 
not necessarily capture all paediatric diagnoses. The rates calculated to address Objectives 1, 2, and 3 
did not considerably vary between the three academic years of data.
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The school a child attended was added as a random effect, as there is considerable variation in baseline 
odds of having a learning disability between schools.

either of the two outcomes, while FSM eligibility was the stronger of the two effects in each model. 

there are various contextual factors around when assessments of needs happen in schools that could 

and these particular results should be interpreted with caution. Overall, the models were able to explain 

with a considerable amount of this variation explained by school-level differences.

paediatric data, namely the fact that the snapshot of data does not include all children with a paediatric 
record of a learning disability. Findings regarding this objective are omitted from the main report. 
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7.0 Limitations
The chief limitation of this study, and the linked dataset as a whole, is that the paediatric data is only 
presented for children who had a paediatric appointment between 2021 and 2024. This means there 

present in the data simply because they did not engage with a paediatrician in the last 5 years. 
Furthermore, as explained in section 3.0, the linked dataset did not include permanent health records, 
which can include children with learning disabilities who do not necessarily have more detailed data 
about their needs captured in the timeframe of the paediatric data included in this study.

had a paediatric record of a learning disability. While these sample sizes are expected in Sunderland, 
which is not a particularly ethnically diverse LA, they should still be considered when interpreting 

SEND. 

As always, it is impossible to know whether differences in learning records between groups is due to lower 

needs in these groups.
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This study’s objectives could not have been addressed without the rich linked dataset that was created 
 

 and 
regional level should continue to take advantage of linked data as it provides a more holistic view of the 
health, wellbeing, and learning outcomes of children across domains than siloed records from individual 
services. 
This particular study could have benefited from additional years of health data, or a more permanent 
record of each child's known health investigations, assessments, and diagnoses. The researchers were 
also made aware that certain health assessments may be carried out in Sunderland by organisations 
such as Children and Young People's Services (CYPS), whose records and data are not currently linked 
to the data used for this study.
While there are certainly opportunities to expand this linked data and evaluate other public health issues 
affecting the population of children in Sunderland, there is also a need for more granular research on 

 
there is some evidence that children from ethnic minority groups could currently be overlooked with 

 
 learning 

disabilities, and it would be worth exploring whether these terms are being accurately and consistently 
applied; this would also be useful in relation to recording SEN needs in the school census, 

 
 
 

in terms of reasonable adjustments, transition planning, and access to services. Moreover, this work should 
investigate how inconsistent terminology impacts the support and choices that families are offered. 

 
 

 
help to answer. 
The researchers are currently using the same linked dataset to investigate patterns in access to 
interventions across healthcare, social care, and education settings, which will use data that was not 
relevant to the objectives of the present study. It is preferable that the information governance processes 
involved in linking and sharing data across services, and with academics, will be facilitated and improved 
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Recommendations
1.

2.
and social care. Where it is not possible to standardise terminology, agencies should provide cross-
sector terminology mapping tools to allow practitioners and families to better understand differences
in terms, and to enable a robust approach to joining up data on this cohort.

3.
solely on categorical labels. This approach supports more tailored interventions and planning.

4.

5. Mandate consistent data capture and documentation of all needs at all points of care and services

children, including transparent  process r documentation, storage, and use of these data.

6. 

7. Establish a cross-sector expert working group, including representatives from education, healthcare,
social care, and family-carers, to facilitate the development and implementation of consistent
terminology and data-sharing practices.
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•
follows:

–

–

–

•

– 3 had other SEN needs

•

•
follows:

–

–

–

•

– Many other SEN needs

• 47 had autism

• 20 had SLCN

• Others include SEMH, physical disability, etc.

•

–

–

–

– Many other SEN needs

– 108 had autism

– Others include SLCN, SEMH, physical disability etc.



 48TCT NIHR Data Linkage Report  - Appendices

•

–

–

– Some had other SEN needs

• 4 had SLCN

• 4 had a physical disability

• In 2024, 300 individuals had this health record

–

–

–

–

– Many had other SEN needs

• 125 had autism

• 112 had SLCN
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Predictors Odds Ratios std. Error CI
0.03 0.01 0.02 - 0.05 <0.001

Age 0.86 0.01 0.83 - 0.89 <0.001

1.76 0.19 1.42 - 2.17 <0.001

2.05 0.28 1.57 - 2.67 <0.001

1.00 0.21 0.66 - 1.51 0.989

0.56 0.24 0.24 - 1.31 0.179

0.81 0.23 0.46 - 1.42 0.464

0.95 0.22 0.61 - 1.48 0.809

Gender × FSM eligibility 0.96 0.16 0.70 - 1.32 0.818

Random Effects

3.29

1.29

ICC 0.28

N School 114

Observations 39029

Marginal R2 / Conditional R2 0.097 / 0.352

AIC 6233.957
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data by age.

Predicted Probability of Paediatric Learning Difficulty by Age
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Predictors Odds Ratios std. Error CI
0.03 0.01 0.02 - 0.04 <0.001

Age 0.89 0.01 0.86 - 0.91 <0.001

1.82 0.18 1.50 - 2.21 <0.001

2.17 0.27 1.70 - 2.76 <0.001

0.96 0.19 0.66 - 1.41 0.846

0.48 0.14 0.27 - 0.86 0.013

0.60 0.17 0.34 - 1.05 0.074

0.44 0.11 0.26 - 0.72 0.001

Gender × FSM eligibility 0.85 0.13 0.63 - 1.13 0.263

Random Effects

3.29

1.21

ICC 0.27

N School 115

Observations 39108

Marginal R2 / Conditional R2 0.080 / 0.327

AIC 7294.124
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Predictors Odds Ratios std. Error CI
0.03 0.01 0.02 - 0.04 <0.001

Age 0.90 0.01 0.87 - 0.92 <0.001

1.82 0.18 1.50 - 2.21 <0.001

2.12 0.26 1.67 - 2.69 <0.001

1.12 0.20 0.79 - 1.60 0.512

0.38 0.10 0.23 - 0.64 <0.001

0.64 0.17 0.37 - 1.09 0.099

0.64 0.14 0.41 - 0.99 0.043

Gender × FSM eligibility 0.80 0.12 0.60 - 1.06 0.126

Random Effects

3.29

1.24

ICC 0.27

N School 114

Observations 39088

Marginal R2 / Conditional R2 0.073 / 0.326

AIC 7448.361
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For this objective, mixed-effects general linear models were used again, however, while the demographic 

new predictors related to clinical features were added. While this study has focused on the learning 

that may also be able to predict the presence of a paediatric learning disability outcome. As explained 
in section 5.1, and in Appendix 1, it appears that many children who have a learning disability according 

instead have another type of SEN need recorded. The most prominent of these needs were autism, SLCN, 

Predictors Odds Ratios std. Error CI
0.03 0.00 0.02 - 0.04 <0.001

Age 0.82 0.01 0.80 - 0.85 <0.001

1.27 0.11 1.07 - 1.51 0.006

1.44 0.13 1.21 - 1.71 <0.001

Autism in School Census 7.35 0.78 5.98 - 9.05 <0.001

SLCN in School Census 5.10 0.49 4.23 - 6.14 <0.001

SEMH in School Census 2.69 0.36 2.07 - 3.49 <0.001

6.28 0.74 4.98 - 7.91 <0.001

20.18 5.15 12.23 - 33.29 <0.001

37.59 16.78 15.67 - 90.19 <0.001

Random Effects

3.29

0.57

ICC 0.15

N School 114

Observations 39029

Marginal R2 / Conditional R2 0.256 / 0.365

AIC 5408.954
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Once these clinical features were added to the model, there was a considerable increase in marginal 

measure. 
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Predictors Odds Ratios std. Error CI
0.03 0.00 0.02 - 0.03 <0.001

Age 0.85 0.01 0.82 - 0.87 <0.001

1.23 0.10 1.05 - 1.44 0.010

1.51 0.12 1.28 - 1.76 <0.001

Autism in School Census 7.98 0.74 6.65 - 9.59 <0.001

SLCN in School Census 5.55 0.48 4.69 - 6.57 <0.001

SEMH in School Census 2.50 0.30 1.98 - 3.16 <0.001

5.85 0.65 4.72 - 7.27 <0.001

20.66 5.28 12.52 - 34.09 <0.001

57.05 24.59 24.51 - 132.77 <0.001

Random Effects

3.29

0.51

ICC 0.14

N School 115

Observations 39108

Marginal R2 / Conditional R2 0.245 / 0.347

AIC 6233.460

are similar to the 2021/22 model. There is also a high level of similarity between the two academic years 

learning disability in the paediatric data. The only substantial differences between the model outputs in 
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Predictors Odds Ratios std. Error CI

0.13 0.02 0.09 - 0.18 <0.001

Age 0.87 0.01 0.84 - 0.89 <0.001

1.18 0.09 1.01 - 1.38 0.034

1.48 0.12 1.26 - 1.73 <0.001

Autism in School Census 8.34 0.74 7.01 - 9.92 <0.001

SLCN in School Census 5.12 0.43 4.34 - 6.04 <0.001

SEMH in School Census 2.16 0.26 1.71 - 2.73 <0.001

6.00 0.65 4.85 - 7.42 <0.001

21.86 5.56 13.27 - 36.00 <0.001

142.36 63.54 59.35 - 341.44 <0.001

Random Effects
3.29

0.46

ICC 0.12

N School 114

Observations 39088

Marginal R2 / Conditional R2 0.243 / 0.335

AIC 6333.974

are consistent with the previous two academic years. The strength and direction of these effects are 
consistent, and there is still a strong association between having the SEN need of autism in the school 

intervals have more than doubled, and while the direction of the effect is likely reliable, the strength of the 
effect is extreme, and should be regarded with appropriate caution. Despite this, the marginal R2 and 
conditional R2 remain similar to previous years, reinforcing the stability of the model.

meaning that the optimization algorithm did not fully meet the strict convergence criteria. Removing 

importance to objective 5, the detail they provide, and their contribution to the conditional R2, the 
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