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Understanding the world we live in, using linked data %ENVHE
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* Unique Property Reference Number: persistently unique
identifier
* Assigned by local authorities and maintained by GeoPlace
* Made available as a Geospatial product by Ordnance Survey
known as AddressBase
e Used in SAIL since 2012 as an evolution from the Postcode
Address File
* Allows linking of discrete geospatial and address based data to
health data using anonymisation processes l

* Facilitates grouping of people into discrete locations e.g., m

households, care homes 100100359166  12-03-2006 - Terrace
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* Extracted a residential spine for Wales (1.5 M households)

* Using sophisticated geospatial computer modelling and

Distance to Nearest Pub

HPC infrastructure (UKSeRP) have a model of: TR IV Sy, Svarsea- 2005-Qd

. Ambient green, noise and air quality exposures
. Access to services

. Walkability

. Access to greenspace

. Access to unhealthy food environments

. Access to vaccinations (378 M combinations)

* Household quality indicators — type, EPC, garden size

* Linked into SAIL via UPRN

. Add household composition measures
. Administrative and survey data on tenancy/home improvements

. Allows linking of actual destination (e.g. GP) not just nearest where data available

* Dynamic GIS models — based on population characteristics

| to drive population relevant policy

* Capture change over time
Homes with children resident
2% 116-5 %
2% 5-10 %
2% 10-156 %
2% 15-20 %
2% 20-25%
25-30 %
30-3286 %
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Linked UPRN data : COVID —

* 3 major pieces of insight developed using UPRN linkages

. Impact of COVID on care homes — CARE home index

. Disease transmission between homes and schools

. Mapping the spread of COVID — ZOE data and PCR test data BM) oo ) .

* Allowed characterisations of care homes, grouping of o) Pacd! e e

people into homes and schools, and modelling spread of 2 iectovsdsees

Original research

POF
PN Staff—pupil SARS-CoV-2 infection pathways in schools in Wales: a
wwe  population-level linked data approach @

disease in Wales =

Daniel A Thompson , (B Hoda Abbasizanjani . @ Richard Fry , Emily Marchant , Lucy Griffiths , Ashley Akbari | joe

Cration Hollinghurst , Laur .Jane Lyons , Fatemeh Torabl . Gareth Davies . Mike B Gravenor , Ronan A Lyons il
Toaks

Carmespondence 1 D Richaed Fry 1Ty fowansea s

* Major policy impacts at Welsh Gov (TAC), Scottish Gov and I —

. Background Better understanding of the role t Age and Ageing 2022:51: 1-9 © The Author(s) 2021 Published dord University Press on behalf of the Britsh Geriatrics Soc{'\r
L & ‘guide policy development on controlling infect hittpsi/idonorg/ 10,109 3 ageng/afac0B4 This is an Open Access he terms o the Creative Commons Attributio
Rapid Licerse (httpoereatives ), whith permits unrestricted reuse, dist

Responses. Methods Our national e-cobart (n=464531) sn

UK level (SAGE SCWG)

meciuem, provided the crginal work is property cited
wia educational settings in Wales. We estimated
period August- December 2020, dependent or

e
pa Results The total number of cases in a school v RESEARCH PAPER
— OR per case: 0.92, 95% C10.85 to 1.00; pupil OF

* Provided actionable evidence to policy makers at different
stages through first 2 years of pandemic

* Mapped data visualisation shows power of incorporating

place in science communication

Young Voi
in the time of COVID-19 a

!w Read Today

Ulzny.r don't displey again

enold, which had the strongest :
9.39, 95% 01 8.94 10 9.88).

Conclusions In a national school cohort, the o
increased in the 14-day period fter case detec
cases appearing within their own year group, w
the study period may have reduced wider sprea

Data availability statement
Dita are available upce reasenabile request. Th
Linkage (SAIL} Databank at Swansea University,

emm...,.no,.“ 39010810715 T et ko COVID-19 risk factors amongst 14,786 care

home residents: an observational longitudinal
analysis including daily community positive test
rates of COVID-19, hospital stays and
vaccination status in Wales (UK) between

| September 2020 and | May 2021

Joe HowumeHursT', Rosyn HoLuingHuRsT', Laura NorTH', AMy Mizen', AsHLEy Akaarl',
Sara Long', Ronan A, Lyons?, Rick Fry!

'Swansea University, Wiles, LK
*Population Data Science, Swansea Universty, Wales, LIK

Address correspondence to: joe Hollinghurst. Emait j phollinghurstifiSwansea ac uk

Abstract

Background: COVID-19 vaccinations have been prioritised for high risk individuals,

Aim: Determine individual-level risk factors for care home residents testing positive for SARS-CaoV-2,
Study design: Longitudinal observarional cohort study using individualJevel linked data from the Secure Anomymised
Information Linkage (SAIL) databank.

Setting: Fourteen thousand seven hundred and eighey-six older care home residents (aged 654 living in Wales between 1
September 2020 and 1 May 2021, Our dasaser consisted of 2,613,341 individual-level daily observations within 697 care
homes.

Methods: We estimated odds ratios (ORs [95% confidence interval]) using mulvilevel logistic regression models. Our outcome
of interest was a positive SARS-CoV-2 PCR test, We included time-dependent covariares for the estimated community positive
test rate of COVID-19, hospital inpatient status, vaccination status and frailty, Additional covariates were included for age,
sex and specialist care home services.
Results: The multivariable regression mod, I'ndn..unl an increase in age (OR 1.01 [1.00,1.01] per year), cos
weer pame (EVE 1T 1201 17 1 121 rer amrr S

squssdag GO wa 15anb Aq RE0LLSWYR0ONRYS/L §ePaefusiewos dno wuapeoesdgy WOy PapROUMDg
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Changes in Alcohol Availability

e Two themes
 Alcohol related health conditions/incidents
* Alcohol related crime incidents
» 22 LAs in Wales approached to gather licence data (administrative
data — ADRC-W)
* Licence data geocoded to create GIS database of outlet data
* Four density calculations — 2 GIS network based:
* Median distance to an outlet within in 10 mins walk/drive
* Temporal Spatial Interaction Gravity Model to produce an
outlet density score at household level quarterly over 7 year
period (~2.5 billion calculations)
* Modelled for type of outlet (e.g. pub, supermarket etc.)
* GWR analysis to explore the relationships between density and
crime and density and health outcomes
Results
* We found that higher availability of alcohol and change over time
were related to an increase in alcohol-related harm
* We found that the patterns of harm were not the same across
Wales.

* We found that more deprived local authority areas had higher level

of poorer health caused by alcohol and more violent crime.

* High baseline alcohol availability was significantly associated with a

20-25% increased risk of an emergency admission to hospital

https://www.journalslibrary.nihr.ac.uk/phr/phr04030/#/scientific-summary
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Blue and Green Spaces: NIHR PHR - 16/07/07

Can Spending Time in Parks, Woodlands and Beaches Improve Our Mental Health and Wellbeing?

e Used linked environmental, health and survey data to explore B Public health
Text rotocos PDF
associations with CMDs Longitudinal access and exposure to green-blue spaces and &
Aricle individual-level mental health and well-being: protocol for a XML
longitudinal, population-wide record-linked natural experiment &
CI;z%Dn Amy Mizen?, Jiao Song ", ® Richard Fry ', Ashley Akbari ', Damon Berridge ', Sarah C Parker ', Rhodri Johnson ', Rebecca
. . . . Tools Lowvell ?, Ronan A Lyons ', Mark Nieuwenhuijsen *, Gareth Stratton *, Benedict W Wheeler ?, James White *, Mathew
* Modelled multiple exposures including ambient greenness and o We?. O S Rodgers
. . Share International Journal of
access to green and blue space linked via UPRN & Epidemiology

Rapid

Respon
- Issues More Content » Submit » Purchase Alerts About ¥ International Journal of E
o

. . Articl
* Created an e-cohort of linked environmental and mental health data metrc
with 24.9 million-person-years of follow-up e .
| jEae o |
. . . Volume 51, Issue 5
* Novel environmental exploration of environment and mental health October 2022
Article Contents

data

Why was the cohort set up?
Wheo is in the cohort?

How often have they been
followed up?

* Report published 2023:

https://fundingawards.nihr.ac.uk/award/16/07/07

What has been measured?
What has it found?

What are the main strengths
and weaknesses?

Can | get hold of the data?
Where can | find out more?

Ethics approval

CARDIFF : ata availabili
° Cyfoeth Naturiol Cymru et svalably

PRIEvSCOT Natural Resources Wales Supplementary data
CAERD\'@ Author contributions

E&d UNIVERSITY OF

&7 LIVERPOOL

JOURNAL ARTICLE

Cohort Profile: The Green and Blue Spaces (GBS)

and mental health in Wales e-cohort @
Daniel A Thompson, Rebecca S Geary, Francis M Rowney, Richard Fry, Alan Watkins,
Benedict W Wheeler, Amy Mizen, Ashley Akbari, Ronan A Lyons, Gareth Stratton ... Show
more

Author Notes

International Journal of Epidemiology, Volume 51, Issue 5, October 2022, Pages e285-
€294, https://doi.org/10.1093/ije/dyac080
Published: 21 April 2022  Article history v

E] PDF BN SplitView && Cite @ Permissions =3 Share v

Issue Section: Cohort profiles

Key features

» The Green Blue Spaces (GBS) e-cohort includes 2.8 million UK adults
(2008-19) and was established to quantify the impact of natural
environments on mental health and wellbeing in Wales, UK.

« This is the first e-cohort with national household-level longitudinal
environment metrics (annual) for 1.4 million residences linked to
longitudinal electronic health records (updated quarterly), with a subgroup


https://fundingawards.nihr.ac.uk/award/16/07/07
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Housing Studies

Carmarthenshire Housing Project Care and Repair: Evaluation of home modifications

Care & Repair Cymru

« Secure Anonymised Information Linkage (SAIL) e Evaluate fall prevention home modifications on fall-
databank related hospital admissions i.e. which is “best”
 Carmarthenshire County Council e  Which home modifications slow or prevent moves from

private residences to care homes.
e Used encrypted UPRN

) . ] e Intervention data from 2009-2017 contribute to a
e Allows us to link new regeneration data but residence o o
] ) longitudinal study distinguishing between pre and post
location remains unknown to researchers ) ) o . ) _
intervention at an individual level, including a similarly

O Anonymised links from houses to people and their frail national comparator group.

health conditions
e Study showed that interventions reduced care home

* Found that home improvements led to a reduction in admissions for moderately and severely frail people
hospital admissions

https://fundingawards.nihr.ac.uk/award/09/3006/02
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Built Environments and Child Health in Wales and Australia: BEACHES

MRC funded international study comparing built environments and child health in Wales
and Australia

Using linked EHR and cohort data
Harmonised geospatial models — different geographies shared models

Linked Health data

* In Wales child weight only routinely measured at 5 years old as part of the National Child

Measurement Programme (CMP)

* Can we use routinely collected health data to create follow up measures from WECC (n="1.3m)
* Study period 2012 — 2019 to temporally align with CMP data

* 246,817 have one BMI| measure ONld Healt inWalEs and e oo o municable diseases (NCDS).Yet, and AuStrala (BEACHES) project uses large repre-
"SM“"‘“““W“";” a third of children in Wales and Australia are overweight sentative samples of children from five Wales and

e 222,772 had CMP measurement and were in WDS

BM) Open Built Environments And Child Health
in WalEs and AuStralia (BEACHES): a

To cite: Pedrick-Case R,
Bailey R, Beck B, of al.
Built Environments And

2022,12:0061978. do:10.1136/

study protocol

Rebecca Pedrick-Case ,' Rowena Bailey,' Ben Beck © ,? Bridget Beesley © ,°
Bryan Boruff © ,* Sinead Brophy ©,’ Donna Cross © ,*®

Gursimran Dhamrait © ,*® John Duncan © ,* Peter Gething @ %7

Rhodri D Johnson ©,' Ronan A Lyons ©,' Amy Mizen © ,' Kevin Murray © 2
Theodora Pouliou © ,' James Rafferty ©,' Trina Robinson @ ,°

Michael Rosenberg © ,* Jasper Schipperijn © ,° Daniel A Thompson ©,'
Stewart G Trost ©,'° Alan Watkins ©," Gareth Stratton ©,'" Richard Fry @ '

Hayley Christian © ,*° Lucy J Griffiths © '

ABSTRACT
Introduction Childhood obesity and physical inactivity
are two of the most significant modifiable risk factors for

or obese, and only 20% of UK and Australian children are

STRENGTHS AND LIMITATIONS OF THIS STUDY
= The Built Environments And Child Health in WalEs

Australian cohort studies.

1gnd 1s41) :uado rNg

LoLsep

0 "2202 48qOR0 ST U0 8.6190-2202

4 . . . . bemjopen-2022-061978 sufficiently active. The purpose of the Built = - I.Vf;sam m.l(adw:;
° And Child Health in WalEs and AuStralia across
31,521 (14.2%) children with a CMP measurement have a follow up in primary care RSN ol ADH FEIE Y s i beprytagcissaroc
'{""‘”"“‘;‘"""“’*" factors in the built environment influence modifiable risk = The contrasting time points, climates, geographies >
e g, factors for NCDS across chidhood. and polcy approaches in Wales and Australia will L
arg/10.1136mjopen-2022-  Methods and analysis This is an observational study using provide stronger evidence of the causal pathways o
061978), data from five established conorts from Wales and Austraia: between the built environment and child health. g
. . (1) Wales Blectronic Cohort for Children; (2) Mélennium Cohort = The use of existing cohort data sets can limit the use 3
|mp||cat|0n5 05, RFHCand LiGarejoint  Study, (3) PLAY Spaces and Environments for Chidren's of consistent health outcomes acrass studies. ]
‘senior authors. Physical Activity study; (4) The ORIGINS Project, and (5) = Analyses using routinely recorded data (Wales) may
= Growing Up in Australia: the Longitudinal Study of Australian omit some unknown confounders, thereby introduc-
mmm:‘smmmfgm Children. The study will a suite ing a moderate level of bias due to confounding.
* Assuming the CMP is representative of the population, the primary care measurements are not drabon MMMIN i oten Bk noncomminiabls ke B
modifiable risk factors for NCDs (body mass index, physical (NCD) prevention in children.' The 2017 g
o . . activity, sedentary behaviour and diet). Commission on Ending Childhood Obesity
representative of the population (too many measurements of high BMI z-score and low BMI z-score) — Ethics and dissemination Ths sty has recoved the emphuiesd ik ihépeevendan aroditty '8
following approvals: University of Westem Australia Human risk factors for NCDs should start as early as
. . . . . Research Ethics Committee (2020/ET000353), possible.” Yet only 20% of UK and Australian
confirms selection bias in other studies Human Research Ethcs Comimitiee (under review) and children are suffciently active, and over 60%
WM mmm. engage in excessive sedentary time, with a =y
(Project I0: 1001). m“ m'::‘dn“m' o third overweight or obese.'* (el
. . . . . mmmmmmw The built environment in which we live §
* Children from less deprived areas, that were underweight, overweight or obese at baseline CMP ) Check for updates | teams; () exsing and new indsiryparner 18 integral to human health. Rescarch has g
© Author(s) (or their networks; (5) federal, state and local governments shown that residing in ‘liveable’ neigh- 5
. R R ow;‘:mz Re-use inform policy; as well as (6) presented at local, national and bourhoods characterised by good access to s
measurement were male and more likely to have a follow up measurement in primary care. permitedunder CBY. ilomatona conforences; and 7 dssemetedbypoer.  shops, services, quality parks, connected %
Published by BMJ. reviewed publications. streets to facilitate walking, sufficient resi- .3“
For numbered affliations see dential densities to support public transport
end of article. services and local businesses, minimal crime
Comvepindence & INTRODUCTION and traffic and social connectedness oppor- @
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ways which have previously been restricted to silos
 Wales is a unique environment with total population linkage and hard-
won knowledge

* However, to generate, understand and analyse the linked data we need:
« HPC
* New methods

* Adeeper understanding of geoprivacy in multiple linked datasets
* There are multiple holders of vast geospatial environmental data — vast

majority free at the point of use:
* Met Office
« CEDA
* NERC repositories
e Centre for Ecology and Hydrology
* European Space Agency & NASA

* Spatial Epidemiology with linked data provides unique opportunities

https://twitter.com/Cmdr_Hadfield/status/3267314367889448967s
e Multi-site exposures e.g. schools and workplaces =20&t=xt_qrbKyFoL4tl1Sxcadyw

e Currently working with lab-based colleagues on air pollution and
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