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Introduction

Welcome to the SAIL Analytical Services third annual report.
The team was established in 2014 to support SAIL Databank
users; over time our level of experience and the range of
services we offer have grown. This report highlights some
research projects we are supporting, the development
projects we are undertaking, and summarises the services
that we currently provide.

The Team

Over the year the team continued to grow to support the
increased demand in SAIL Databank and its products and
services offered. This growing demand resulted in four
additional team members joining the team. This year saw the
team moving to a hybrid working pattern with team members
returning to the office where desired.

During the summer, we had participants from the HDRUK
Black Internship programme as well as the Nuffield Internship
programme join the team. This gave them an opportunity
to see what it meant to work with data from a research
perspective, and at the same time introduced them to a
team-based working environment. We will be inviting interns
to join us again this summer. The team has an active page on
ResearchGate -

/www.researchgate.net/lab/Swansea-University-Data-
Science-SAlL-Databank-Analytical-Services-team-Huda-Abd

Sadly, one of our team members, Huw Collins, passed
away recently, in May 2023. He was known for being
a friend to all he met and always having a good story
to share. Huw was a diligent worker who enjoyed
problem-solving and learning new things, yet he
approached his work with a laid-back attitude that
enabled him to greet even the most stressful situation
with a bemused smile. We will miss him greatly.

COVID-19
Implications

As the pandemic came to a close we saw that
the data made available via COPI (Control of
Patient Information) for critical COVID projects
came to an end in Q3.

There are ongoing discussions with these data
providers to see whether the data can be now
made available as core datasets moving for-
ward.

This formed part of the overall review of the
SAIL response to COVID-19 and the urgency of
any actions required.
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Research &
Development

The SAIL Analytical Services Team is multidisciplinary, offering a
wide range of skills relevant to research, and is delivering health
data research outputs in various capacities. Team members are
leading and contributing to projects in several areas, including
methodological and clinical research topics. Examples of larger
research programmes and major projects led or supported by the

I

team are listed below.

Project

ADP

ADR

All Wales
Therapeutics
and Toxicology
Centre

BOLD

Summary of Involvement

The SAIL team are supporting the Adolescent Mental Health Data
Platform which is a programme to develop a specialist research
environment focusing on the mental health of children and young

people. https.//popdatasci.swan.ac.uk/centres-of-excellence/
adolescent-mental-health-data-platform/

The SAIL team are supporting the Administrative Data Research
Wales research themes to maximise the utility of anonymous and
secure data to shape public service delivery, which will ultimately
improve the lives of people in Wales. https://popdatasci.swan.ac.uk/
centres-of-excellence/administrative-data-research-wales/

The SAIL Team provided analytical support including data cleaning
preparation and analysis, and also training, to project analysts.
The AWTTC projects examine patterns relating to antidepressant
prescribing.

Funded by UK Government, the Welsh pilot of the Better Outcomes
through Linked Data programme is to examine the role substance
mis/use in offending and health. This makes use of linkage of recently
available Ministry of Justice data to other administrative datasets
held in SAIL. https://www.gov.uk/government/publications/ministry-
of-justice-better-outcomes-through-linked-data-bold/ministry-of-
justice-better-outcomes-through-linked-data-bold

Project

BREATHE

ConcePTION

EUROLiInkCAT

Family
Justice Data
Partnership

HealthWise
Wales

Summary of Involvement

This programme is delivering a research hub facilitating research
into respiratory health. Our team is leading the collation of metada-
ta, data provision, and analysis. https://popdatasci.swan.ac.uk/cen-
tres-of-excellence/breathe/

This study involves 20 European nations, and is examining the
safety of medicines use pre-conception, and during pregnancy and
breastfeeding, building on the knowledge and methodologies de-
veloped in EUROLINkCAT. SAIL is the lead organisation for Wales.
https://www.imi-conception.eu/

This is a Europe-wide project aimed at establishing a linked cohort
of children with congenital anomalies. SAIL is the lead organisation
for Wales. Our team transforms the SAIL data using reusable re-
search methodologies so that it is ready for research. https://www.
eurolinkcat.eu/

The SAIL team are providing analytical support to this programme

of work, examining outcomes for children who have been involved
in family proceedings. https://popdatasci.swan.ac.uk/centres-of-ex-
cellence/family-justice-data-partnership/

The SAIL team have a significant supporting role in the delivery of
this project, including linking the study data to SAIL datasets, pro-

visioning data and reviewing file out requests. https://www.health-
wisewales.gov.wales/
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Data Provisioning

Regular data provisioning projects:

Population
Segmentation
and Risk
Stratification
across Cwm Taf
Morgannwg

RECOVERY

SIMPLIFIED
registry trial

UK BIOBANK

GenOMICC -
COVID-19

HEAL-COVID

Platform
Adaptive

trial of NOvel
antiviRals for
eArly treatMent
of covid-19 In
the Community
(PANORAMIC)

Summary of Involvement

Following explicit practice sign up, this project aids practice level
case management and local authority strategic information for Cwm
Taf Morgannwg health board.

The SAIL team are providing regular data updates of the individuals
recruited to the RECOVERY (Randomised Evaluation of COVD-19
Therapy) trial which “recruited over 28,000 patients with COVID-19
from 176 hospitals around the UK and is the largest study in the
world to test treatments for people admitted to hospital with COVID
19. It is identifying which treatments are effective and which are not.”
https.//www.recoverytrial.net/

The SAIL team are providing biannual data updates of the individuals
recruited to the SIMPLIFIED registry trial. https://cctu.org.uk/portfolio/
core/trials-open-to-recruitment/the-simplified-registry-trial

The SAIL team are providing regular data updates of the individuals
recruited to the UK Biobank. https://www.ukbiobank.ac.uk/

The SAIL team are providing monthly data updates of the individuals
recruited to the GenOMICC study https://covid.genomicc.org/about/

The SAIL team are providing monthly data updates of the individuals
recruited to the HEAL-COVID study. "This national clinical trial aims
to identify treatments that may be beneficial for people discharged
from hospital after recovering from COVID-19." https://heal-covid.net/

The SAIL team are providing monthly data updates of the individuals
recruited to the PANORAMIC study. The study is "to find out in which
people new antiviral treatments for COVID-19 in the community
reduce the need for hospital admission and get better sooner."
https://www.panoramictrial.org/
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Our Outputs

Outputs from projects led by SAIL, or where the

team made a significant contribution, include:

Output title/
description

Incidence, Mortality and Survival

Link to

output

https://doi.org/10.2147/

Data prep,

in Young People with Co- CLEP.S325235 analysis, lead
Occurring Mental Disorders and author on paper.
Substance Use: A Retrospective
Linked Routine Data Study in
Wales.
BBC Wales Live - discussing Co- https://www.bbc. Interviewee
occurring conditions research co.uk/programmes/ in news
mO0018md7 programme
segment
IPDLN2022 poster - Spinal pain https://doi. Data prep and
prevalence in Wales org/10.23889/ijpds. analysis.
v7i3.1900
2 x Poster and 2 x Report https://saildatabank. Supervisor
com/sail-databank-
hosts-interns-from-
nuffield-research-
placements-scheme/
Easyread slides for an accessible Available on request Co-author

overview of SAIL Databank, co-
produced with BAROD CIC.
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Output title/
description

Longitudinal analysis of the

relationship between motor
and psychiatric symptoms in
idiopathic dystonia

Link to
output

https://doi.org/10.1111/
ene15530

Data prep,
analysis, lead
author and co-
author

Adult onset idiopathic dystonia:
A national data linkage study

to determine epidemiological,
social deprivation, and mortality
characteristics

https://doi.org/10.1111/
ene.l5114

Data prep,
analysis, lead
author and co-
author

IPDLN Annual Conference: A https://www.ncbi.nlm. Data prep,

national data linkage study nih.gov/pmc/articles/ analysis, lead

to determine the association PMC9644729/ authors

of congenital anomalies

with standardised education

outcomes

Poster PRIME Centre Wales Data prep,

Annual Meeting: analysis, lead

The burden of acute eye author

conditions on different

healthcare providers: a one-year

national data-linkage study

Oral IPDLN Annual Conference: https://doi. Data prep,

Health service use of infants 0rg/10.23889/1JPDS. analysis, lead
V7131989 author

involved in family justice care
and supervision proceedings in
Wales: a longitudinal national
data linkage study

Epidemiology of Rolandic
Epilepsy in Wales: A Population
Study - Poster

https://www.ilae.org/
congresses/2022-il-
ae-british-branch-an-
nual-scientific-meeting

Data prep,
analysis, lead
author.

As well as leading on research, the SAIL team
also contribute to other studies examining
varied clinical and methodological topics
according to the needs of each project;
contributions include study design, data
cleaning and preparation, statistical analysis,
and report and paper writing. Current project
themes include:

@® Multimorbidity
Adverse childhood experiences (ACEs)

Ambulance service provision for
patients receiving palliative care

Health and education outcomes for
children looked-after who have been
educated in a Pupil Referral Unit

Accidental injuries in childhood

Mortality and morbidity in people using
cocaine and alcohol

Transition from child to adult mental
health services

Phenotypes and outcomes for individuals
with multiple sclerosis

Prescription of anti-depressant
medication

The evaluation of a diabetes prevention
service

The team are currently leading or contributing
significant analytical input to around 20
projects, and providing support and advice to
a further 20 projects.
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For research staff in the
SAIL Analytical Services
Team, we hold monthly
projectreview meetings,
providing supervision
and support for all the
research projects to
which we contribute. To
enhance our research
skills, we hold monthly
research clinic meetings
for our team; session
themes have included
a range of research
and analysis methods,
and we also include a
journal club, focusing
on studies using routine
data.
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During 2022,
our team
progressed

a nhumber of
important
developments
to support
researchers

We led the development of the HDR
UK Phenotype Library (phenotypes.
healthdatagateway.org). Built
on our team's Concept Library
codebase and originally released
in 2021, this resource has grown
into a world-leading tool allowing
researchers to share methods and
algorithms created for use in health
data. As of the time of publication,
the Library holds 1049 phenotypes
defined against 40 datasets. They
represent the work of numerous

projects. Some key developments
in 2022 included adding the ability
for researchers to submit their
own content, as well as further
development of an R package
that researchers can use to import
codes directly from concept library
into research workflows. We also
partnered with projects such as
the Adolescent Data Platform for
Mental Health and BREATHE to add
their phenotypes to the Library and
plan features that meet their needs.

contributors, including several SAIL

HDRUK PhenOtype Library Home Phenotypes Concepts API About +

The HDR UK Phenotype Library is a comprehensive, open
access resource providing the research community with
information, tools and phenotyping algorithms for UK
electronic health records.

Search our Phenotype library Q

1049 2324 202368 40 16

Phenotypes Concepts Clinical Codes Data Sources Coding Systems

A Reference Catalogue of Human Diseases

Connected. The Phenotype Library is accessible via an API to support interoperability, is integrated with health dataset information in HDR-UK

Gateway, and hosts content from numerous contributing organisations.

Patient-focused. The Library is enabling important research 1o improve patient health and well-being. Content spans major disease arsas, incly
disease, cancer, COVID-19 and other common and rare human health conditions. Curated collections from contributors such as the HDR UK BI

respiratory health share clinical expertise to tackle critical research questions.

Cutting-edge. Built with a focus on computability, this resource aims to drive the next generation of research msthods. Integration with Phenof
executable implementations of the phenotypes in our collection, while the APT and R package client facilitate integration of the Library content

other analysis workflows.

Our key role in delivering the Library as part of HDR
UK's Phenomics workstream has been recognized
with increased responsibility and funding in the
next phase of the project, starting April 2023. Our
team will include a technical project manager to
coordinate all development work across the UK.
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Research ready ig"':;i\'fe"n‘::ﬁt
PEDW dataset P

Ongoing development improving our
The research ready PEDW dataset that was developed processes of data provisioning and

started to have an impact on the SAIL Databank user dataset QA.
base enabling research. During 2022, 105 projects were
provisioned the cleaned PEDW, totalling 435 views.

( Single WDSD
demographic dataset

A single WDSD demographic dataset was launched
along with cleaned research ready views. A copy of the
DS presentation sides covering the changes to WDSD can be
found here in the main SAIL Forum slide deck https://docs.
hiru.swan.ac.uk/display/SUF/SAIL+User+Forum+2022-09-15

To date 24 projects have been provisioned these new views
(102 views in total)
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The SAIL Analytical
Services Team
offers a wide

range of services
and support, both
internally within
SAIL and externally
to research projects.

Project Audits

The project audits assure compliance
with SAIL governance and with external
accreditation such as the Digital Economy
Act. In total, 20 projects were audited
as part of the annual SAIL projects audit
programme. These were selected at
random from a report of active projects at
the end of 2021. The projects are assessed
based on rigorous criteria covering the
project lifecycle, and completion of each
audit requires input from ac

team.

Some key actions were identified and
have been implemented:

1 Audit of non-projectfolders accessible
within SAIL secure environment.

2 Implementation of induction pack and
welcome pack to help new users get set
up with SAIL and ensure their compliance
with governance.

3 Improving processes for monitoring
and tracking project audit actions

Findings are reported to the SAIL
Operations Group and implementation of
actions is monitored by the internal audit
committee.

Theteam presentedanoverview of Project
Audits at the SAIL User Forum. A copy
of the presentation sides can be found
here in the main SAIL Forum slide deck

https://docs.hiru.swan.ac.uk/display/SUF/
SAlL+User+Forum+2022-09-15

Project audits for 2023 are underway.

Page 15 | Team Services



https://docs.hiru.swan.ac.uk/display/SUF/SAIL+User+Forum+2022-09-15 Project audits for 2023 are underway. 
https://docs.hiru.swan.ac.uk/display/SUF/SAIL+User+Forum+2022-09-15 Project audits for 2023 are underway. 
https://docs.hiru.swan.ac.uk/display/SUF/SAIL+User+Forum+2022-09-15 Project audits for 2023 are underway. 

Enquiries & Scoping

The first contact that researchers
have with SAIL is generally when they
approach SAIL with a project which
requires scoping. Some researchers
contactus with a fully developed project,
which has a clear research question and
method and a definitive list of datasets
that are required; other projects may
not have reached this stage, and require
support and advice from the SAIL team
to help them to refine their projects.

The SAIL team work with researchers
to scope their projects, with the aim of
producing a custom document which
clearly sets out their requirements,
alongside the associated costs. The
process of scoping projects varies
according to the needs of each
research team, but may include
providing guidance about the SAIL
application process and the technical
and governance aspects of working
with SAIL, assessing project feasibility,
providing advice about appropriate
datasets and variables, assistance
with developing research questions
and methodological approaches, and
assistance with grant applications.

Projects may require different levels of
support; some bring their own team of
analysts and require only provision of
data, while others have no analytical
support, or have no experience of
working with routine data, and require
a SAIL analyst to become a key part
of the project team. The SAIL team is
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multidisciplinary, with skills in a wide
range of fields relating to data science
research, so we are able to tailor
the support we offer to researchers
accordingtotheirspecificrequirements.
For some projects this may mean
that most or all stages of the project,
from study design, data preparation
and analysis, to producing drafts for
submission to peer-reviewed journals,
are led by the team.

We receive enquiries about using SAIL
from a range of sources, including
academic institutions, NHS and
government organisations, charities
and commercial companies (with whom
we can collaborate only where specific
conditions are met).

We offer an amendment service for live
projects. Where additional datasets or
other services are required, we carry
out a scoping exercise to assess and
cost these requirements.

Exceptional scoping
volumes were seen

in 2020, showing the
critical role SAIL had
during the pandemic.
Since then we have
seen a return to pre-
pandemic demand for
services.

200

Commercial
9%

Charity
4%

| I I I

2019 2020 2021 2022

Number of Requests Scoped

M Scopes lead by Sail Analyst Team B Scopes lead by Others

Scoping Enquires by Organisation
Government

NHS | : 4%
11% =

Academic
72%



Internal IGRP

When researchers want to use the SAIL
data for their project they are required
to submit an application to gain IGRP
(Information Governance Review Panel)
approval. We provide an internal service
to review each application before it is
passed to the Information Governance
Review Panel. Our role in the review is to
"consider the feasibility, practicality and
resource implications of the proposal" and
to ensure that the application is completed
to a high quality to ease the review burden
for our independent external panel.

We aim to review and provide a decision
&/or feedback within two weeks of
receipt of an application. To recognise
the importance of the accuracy and
details contained within a projects IGRP
application we complete a dual review
of each new application. Ensuring that

each application is of high quality and
the required data is clearly defined helps
to support data provisioning, file output
review and to minimise the delays that
are otherwise incurred where subsequent
amendment approvals are necessary.
Once our internal review is complete
the application is passed to the external
IGRP. The full approval process usually
takes three months which is considered
efficient in the field of population health
data science.

In 2022, the number of new applications
has stayed consistent and the number of
amendments has reduced. Over half of
the amendments were requests to include
additional datasets. We have introduced
additional team members into our review
team to increase our capacity, knowledge
and opportunities.

Number of Internal IGRP Reviews Undertaken

160

140

[=]

(=]

o

120
100
20
6
4
2
0
New

Amendments Total

N 2019 m2020 m2021 2022

Metadata

Metadata for SAIL datasets continues
to be made available on the HDR-wide
Innovation Gateway:

(https://web.www.healthdatagateway.org/
search?search=&datasetSort=latest&tab=-

Datasets).

Currently, there are over 80 SAIL datasets
published on this platform, with more in the
pipeline. This metadata is rich because of
the networks and experience embedded
in SAIL Databank

Metadata provides information about
the datasets for which SAIL Databank is
responsible, increasing data utility. This
gives potential SAIL users the ability
to assess the feasibility of using SAIL
Databank for their project. For existing
users, this provides a resource that can
help provide detail about their project
data. This metadata is powerful because
it has potential to support a variety of SAIL
Databank core services, such as scoping,
governance and provisioning processes.

Currently, dataset and column level
descriptions are provided including the
date coverage of the datasets as well
as linkage information for each dataset.
Future plans to increase the quality of
this metadata includes adding value level
descriptions, adding governance and data
provisioning specific metadata properties,
andincluding additional summary statistics
for temporal, spatial, and demographic
characteristics.
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Data Quality Reviews

When data is received from data providers,
we provide an internal service to review
the data before it is released into the
Databank. These reviews ensure that
received data meets certain criteria and
does not provide any elements that could
be deemed as disclosive thus maintaining
the integrity and reputation of the SAIL
Databank.

The team continued to check all core and
core restricted datasets that were brought
into SAIL Databank. In addition, the team
has also started to run data quality checks
on all project specific datasets before
they are provisioned to the projects.
Approximately 85% of received datasets
to be reviewed and released into the
Databank within two working days for
existing datasets and seven working days
for new datasets. This increasingly allows

2022: Data Quality Check Tables by Type

Project # Tables New # Tables
9% 2%

Existing # Tables
89%
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projects to have access to the latest
available data at point of provisioning
while at the same time maintaining the
expected data quality levels.

Duetotheincreased volume of data quality
checks being undertaken we added a
further two additional team members to
the pool of resources able to undertake
these checks.

As part of the outcomes of continuous
improvement reviews, the team have
increased the number of checks
undertaken as part of the reviews as well
as adding release notes to the R drive
outlining any issues in the data. We are
also now responsible for contacting Sdata
providers to clear up any questions we
have in the data which helps speed up the
process of query resolution.

GP Coverage reports were developed in
2021 which are now publicly available
https://docs.hiru.swan.ac.uk/display/
SATP/WLGP+coverage+reports

and which show GP data coverage at
Local Health Board level and by age, sex
and WIMD quintile. These are refreshed
following receipt each refresh of the GP
dataset. Bespoke coverage reports can be
run on request, for specific date periods.

A copy of the DQ reports run for datasets
deemed SAIL Core or SAIL Core Restricted
can be found on the R drive within the
gateway under SAIL Reference Library/
SAIL DQ Reports.

2022: Data Quality Check Requests by Type

New Datasets

Project 2%

17%

Existing Datasets
81%
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Data Provisioning

Once a project is approved, we provide
an internal service to construct the project
data views before they are made available
to the researchers. This process ensures
that the researchers only receive the
data needed and approved within their

IGRP application, and adhering to the
data provider’s requirements. We have
standard project view quality checks which
are performed against all project views.

We aim to provision project views within
30 days of application approval, where
data is available and approved. In 2022,
97% (175/181) of the project data provisions
completed were done within 30 days of
approval &/or data available.
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2023 has seen a slight reduction in the
number of project provision requests
compare to 2022, however, the demand
is still much higher than pre-2020.
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File Out Reviews

Researchers access the SAIL data within
the secure SAIL Gateway and once they
have prepared outputs that they would
like released from the SAIL Gateway these
outputs are reviewed by our File Out
Reviewers to ensure that they comply with
the SAIL Output Policy. Guidance on how
to prepare your files can be found on the
SAIL Wiki page “SAIL Output User Guide”.
We ask that all SAIL users ensure that they:

1 Request only the files they really need
out of the gateway

2 Undertake project output reviews
within the gateway where ever possible

3 Pay close attention to the
documentation requirements and ensure
that the request is fully documented with
all information we need to conduct a
review.

Over the last year, the amount of files
being requested to be released from SAIL
has continued to grow. For the period of
January 2022 to December 2022 the team
received over 2800 requests (an increase
of 5% on the previous year) and reviewed
over 9500 files (an increase of ~22% on
the previous year) with ~93% of reviews
being completed or the researcher being
messaged within two working days of the
request submission. This equates to an
average of around 190 files reviewed per
week.
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There are currently seven Analysts
involved, on a rota basis, in reviewing
the file outs with each request having
two independent reviews. There are
also three Senior Analysts involved in
undertaking a third review if there is some
uncertainty around the outcome for the
initial review. For 2022 this has equated
to approximately 278 person-days spent
reviewing file out requests. Over 200
projects submitted file out requests during
the year with over 280 users submitting
requests.

2022 saw the team introduce audits of the
reviews undertaken, where athird reviewer
inspects a selection of reviews carried out
in the previous week to ensure that they
are meeting the required disclosure policy.
The team also presented a 'Day in the Life
of a File Out Reviewer' to the SAIL User
Forum. Copies of the presentation can be
found here: https://docs.hiru.swan.ac.uk/
display/SUF/SAlIL+User+Forum+2022-11-17

As part of our ongoing
service improvement
process we continue

to look at developing
utilities which will check
for common issues
encountered in SAIL File
out requests with the aim
to increase file out review
timescale and reduce
the risk associated with
human reviews.

Number of requests received
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3 And finally...
E () : o
s This concludes our summary of our teams’ services
‘d_) > 0 and research endeavours. For more details about
= cC © SAIL see www.SAILDatabank.com and if you have
O O é any specific questions relating to this report then
(% é e please contact us via help.SAlILDatabank.com
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