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A civic partnership advancing health, social and 
economic wellbeing together through system - wide 
data and health technology research and innovation

Tackling global health challenges 
with civic data and innovation

http://www.liverpool.ac.uk/chil
mailto:chil@liverpool.ac.uk
https://twitter.com/LivUniCHIL


Civic partnership of academia, 
local government and NHS 
mobilising data and technology 
to tackle wicked problems
̨̥̙̚ ̟̒̕ ̗̠̣ ̠̦̣ ̣̖̤̖̟̥̤̚̕з

Launched December 2023

"Collaboration within the research 
sector is essential if we want to 
tackle some of the largest health 
and care problems facing the 
world today, and centres like this 
make that a reality "

Professor Lucy Chappell
Chief Scientific Adviser to DHSC 
and Chief Executive Officer of NIHR

˴˹˺˽˴̧̔̚̚ ˹̖̝̥̙̒˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓



Themes: global challenges; system data -action hungry

HEALTH & CARE SYSTEMS (pressure-resilience, equity, life-ŎƻǳǊǎŜΣ ǇƻǇǳƭŀǘƛƻƴ ƘŜŀƭǘƘΧ)
C-GULL, PHIRST LiLaC, Data into Action, wƻǳƴŘ 9ΩǊŜ, SysteMatic, M-RIC, HDRC, GroundsWell, ARC NW Coast

INFECTION RESILIENCE (ŀƴǘƛƳƛŎǊƻōƛŀƭ ǊŜǎƛǎǘŀƴŎŜΣ ǇŀƴŘŜƳƛŎ ǇǊŜǇŀǊŜŘƴŜǎǎΧ)
AMR-X, Data Action Accelerator, CAMO-Net, FluVue, Pandemic Institute, BRIT, CHI-Zone, HPRU GI

MENTAL HEALTH (ŎƻƴƴŜŎǘŜŘΥ ŘƛƎƛǘŀƭΣ ŎƻƳƻǊōƛŘƛǘƛŜǎΣ ŎƻƳƳǳƴƛǘȅκǎȅǎǘŜƳǎΧ)
M-RIC, Data Action Accelerator, CHI-Zone, 4M

MEDICINES OPTIMISATION (safety, genomics, companion-!LΣ ǇƻƭȅǇƘŀǊƳŀŎȅΣ ƳǳƭǘƛƳƻǊōƛŘƛǘȅΧ)
DynAIRx, OLS Data Action Accelerator, CHI-Zone, M-RIC , SysteMatic

METHODS & INFRASTRUCTURE (ǘǊŀƛƴƛƴƎΣ ƳŜǘƘƻŘƻƭƻƎȅΣ ŘƛƎƛǘŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΧ)
CDC , M-RIC, HOD2, ARISTOTELES, CIPHA/SDE, Data Action Accelerator

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

https://www.cgullstudy.com/
https://phirst.nihr.ac.uk/about-phirst/phirst-lilac/
https://www.merseycare.nhs.uk/who-we-are/population-health
https://civicdatacooperative.com/project/round-ere/
https://www.liverpool.ac.uk/population-health/research/seismic-systematic/
http://www.mric.uk/
https://liverpoolexpress.co.uk/funding-secured-to-help-deliver-data-led-approach-to-tackling-inequalities-in-liverpool/
https://ukprp.org/what-we-fund/groundswell/
https://arc-nwc.nihr.ac.uk/
https://www.liverpool.ac.uk/health-and-life-sciences/news-and-events/articles/new-global-research-consortium-to-optimise-antimicrobial-use-in-humans/
https://news.liverpool.ac.uk/2022/07/07/the-pandemic-institute-and-csls-seqirus-launch-5m-collaboration-to-prevent-flu-pandemics/
https://www.thepandemicinstitute.org/
https://www.britanalytics.uk/about/
http://hprugi.nihr.ac.uk/
http://www.mric.uk/
https://news.liverpool.ac.uk/2023/07/04/6-9m-funding-to-better-understand-the-origins-of-mental-health-conditions-in-liverpool-children/
https://www.liverpool.ac.uk/dynairx/
http://www.mric.uk/
https://www.liverpool.ac.uk/population-health/research/seismic-systematic/
http://www.civicdatacooperative.com/
http://www.mric.uk/
https://research.manchester.ac.uk/en/projects/hod2-toward-holistic-approaches-to-clinical-prediction-of-multi-m
http://www.cipha.nhs.uk/


Optimising Healthcare Components vs Systems
Clinical Audit  ­ Governance

(UK in 1980s/90s  ­ 00s)

Specialist registries/databases

Crude predictive models

(baseline risk factor loaded)

1-way translation

(trials evidence into practice)

Learning Health Systems

(US rebranding in 2010 s)

Integrated clinical records

Fuller longitudinal prediction

(difficulty learning models from data)

2-way translation aim

(+ practice-based evidence)

Health Systems

(Pop. Health Mgt. AI industry push 2020 s)
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Wider civic (e.g. social care) data linkage

Multi-outcome prediction; complex interventions

(system dynamics; causal machine learning)

Reverse -engineering actions to tackle 

escalating/compound pressures

ÅMore people living longer with multiple long-term conditions

Å Due to affect 68% of >65-year-olds in UK by 2035 *

Å Multi-condition pressures arise at younger ages in deprived areas

ÅCombined mental-physical problems more in young and deprived

Å Existing system pressures higher in deprived areas

Å Health and social care interdependency more in deprived areas

Å Fewer resources for prevention accelerates compound pressures

Å Climate/conflict/other world pressures denude available funds

Å Population health management AIs trained/tested in affluent areas

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5920286/
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Wider civic (e.g. social care) data linkage

Multi-outcome prediction; complex interventions

(system dynamics; causal machine learning)

Reverse -engineering actions to tackle 

escalating/compound pressures

ÅMore people living longer with multiple long-term conditions

Å Due to affect 68% of >65-year-olds in UK by 2035 *

Å Multi-condition pressures arise at younger ages in deprived areas

ÅCombined mental-physical problems more in young and deprived

Å Existing system pressures higher in deprived areas

Å Health and social care interdependency more in deprived areas

Å Fewer resources for prevention accelerates compound pressures

Å Climate/conflict/other world pressures denude available funds

Å Population health management AIs trained/tested in affluent areas

State of Health in the City: Liverpool 2040from Liverpoolôs Director 

of Public Healthé

Unless changes are made, the cityôs residents are facing:

Å spending more than a quarter of their life (26.1%) in ill health

Å afall in womenôs life expectancyby one year and afall in womenôs 

healthy life expectancy by four years

Å an increase of up to 38,000 more people living with major illness, 

defined as at least two long-term conditions such as high blood 

pressure, cancer, diabetes, asthma and chronic kidney disease

Å double the number of adults experiencing depression

Å the health issues most common in children will be related to mental 

health, obesity and child poverty

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5920286/


Health & Care Challenges & Partnerships

International beacon of civic & health innovation

NHS Integrated Care Board

Improved health & care services for all

Combined Authority

Inclusive economic growth

Civic Family

ÅUniversity-hosted collaborative 
research centre with NHS-run 
secure data facility

ÅCivic purpose to catalyse 
health, social and economic 
impacts

ÅWe look globally to the 
transferability of the technical 
solutions we build

University Liverpool

Collaborative research

Upskilled workforce

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

etcé
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Social License and Interdisciplinary Critical Mass to 
Mobilise Data into Action, Systematically

Tackling global health challenges with civic data and innovation

Civic Data Cooperative

Cheshire and Merseyside



Civic Data (& AI ) Cooperative of Data Rightsholders

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

https://youtu.be/3yp5S4WNDso
http://www.liverpool.ac.uk/chil
http://www.civicdatacooperative.com/


Building community-led 
wellbeing data hubs in 
Widnes UK

This project has been approved by the University of Liverpool Research Ethics Committee, approval number: 12124 

Team: Dr Emily Rempel, Emma Lord, Dr 
Gianfranco Polizzi and Professor Simeon 
Yates

https://civicdatacooperative.com/round-ere/


Participants are invited to a series of events which create space to pick apart the problems, gather people 

around them and light the spark for ideas that create new possibilities.

2022-2023: 2023-2024

Focussed on men at risk of suicide and 

isolation in students

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓



Civic Public Support to Bridge the Data-Action Gap
2016 & 2022: Regional citizensô juries asked, ñshould the NHS be allowed to 

create anonymised copies of patient records for secondary use?ò saw major 

shifts from opt-in to opt-out consent

2016 & 2022: Public discontent with national data-sharing 

initiatives, which is seldom seen locally;

and patients now expect data-driven services

http://www.herc.ac.uk/get-involved/citizens-jury/
https://www.liverpool.ac.uk/media/livacuk/iib/AMR_Full,Report_Final,V1.4.pdf
https://www.wired.co.uk/article/care-data-nhs-england-closed
https://www.theguardian.com/society/2022/nov/13/controversial-360m-nhs-england-data-platform-lined-up-for-trump-backers-firm


Provider

Data Processing

Integrated Care System

Data Processing

Linked

Pseudonymised

Part-curated data

Approved Tools for

Dataset production

Data curation

Analysis & Simulation

Actionable Analytic/Trustworthy Research/Secure Data 

Environment (TRE/SDE) in national grid / federation

Dataset Extraction and Curation Pipeline

Audited Execution of Code on Data

Population Health Management Linked to Care Workflow

TRUSTWORTHY LINKAGE, PSEUDONYMISATION, CODE EXECUTION COMMONS

Data Catalogue

Analytic Code Books

Algorithm Library

Terminology Services

Metadata Resources

Federated Analytics

APPROACH

Open Standards

Open Development

Open Assurance

Open Maintenance

Open Innovation

COMMUNITY

Dashboard exchange

Analytic load-balancing

Shared learning resources

Predictive cooperative

API

CIVIC GOVERNANCE

Efficiently considering data access requests, processing 

agreements and monitoring data quality, curation and 

transferable value from innovative data processing ï while 

driving patient, practitioner and public involvement within a 

region health system ódiameter of trust & actionabilityô 

GP, Social Care

Sources

Hospital

Sources

Patient

Sources

Community,

Public Health Sources

Strategic Data Insights 

Steering Group

OVERSIGHT

SDE

Network

OPEN DISCOVERY

OPEN IMPACTGOVERNED EXECUTION

Role-based

Access

Health system 1é

National Data Service

Trusted Third Party

× Key management

× Deidentification

× Reidentification

Å Ainsworth J, Buchan I. Combining Health Data Uses to Ignite Health System Learning. Methods Inf Med. 2015;54(6):479-87

Å Buchan I, National Grid of Civic Data Cooperatives for Health in The Health of the Nation February 2020

Å www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/ 

Mobilising data into actioné

Spring 2019

Public Support for Data Uses

CivicDataCooperative.com

Summer 2020

Covid-19 intelligence system

in 90 days for 2.7m population

CIPHA.nhs.uk

Autumn 2020

World-first voluntary mass testing

Covid-SMART

Spring 2021

First reopening of mass events

First Dance

Winter 2022

Mental Health Mission

M-RIC

Winter 2023 / Spring 2024

Research Centre, Birth Cohort, 

NHS Data-into-Action

CIVIC DATA COOPERATIVE

http://www.civicdatacooperative.com/
https://pubmed.ncbi.nlm.nih.gov/26395036/
https://acrobat.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Aa0271ed8-f813-4bb3-a0e4-342ab024e58f#pageNum=1
https://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/
https://civicdatacooperative.com/
http://www.cipha.nhs.uk/
http://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/
https://news.liverpool.ac.uk/2021/05/07/blog-how-science-and-society-came-together-for-the-events-research-programme/#:~:text=After%20a%20momentous%20weekend%20in,safely%20and%20securely%20post%2DCovid
http://www.mric.uk/
http://www.liverpool.ac.uk/chil
https://www.liverpool.ac.uk/children-growing-up-in-liverpool/
https://dataintoaction.cheshireandmerseyside.nhs.uk/


˴˹˺˽˴̧̔̚̚ ˹̖̝̥̙̒˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

Data into System - wide Actions to Tackle Inequalities as 
an Equity Learning System, Improving Continuously

Tackling global health challenges with civic data and innovation

Programmable Equity

Cheshire and Merseyside



NIHR Health Determinants Research Collaboration Liverpool 
Focus on wider determinants: the conditions in which we live, work and 

play, which have a huge influence on our health and wellbeing, including:

Å employment and working conditions

Å housing and homelessness

Å income

Å air and water pollution

Å food security and diet

Å access to green and blue space

Å transport methods

Å social inclusion

Å climate change

A TRANSFORMATIONAL CHANGE PROGRAMME 

VISION 

We will boost research capacity and capability within Liverpool City Council and 
embed a culture of always using evidence when making decisions. This will make 

Liverpool a world leading centre for research and innovation in tackling the causes of 
poor health outcomes and reducing health inequalities.  

AIMS 

Build 
research 
capacity 
and 
capability 
within 
Liverpool 
City 
Council  

Develop a 

culture of 

evidence-

informed 

decision 

making 

within 

Liverpool 

City Council 

Develop 
stronger 
research 
collaborations 
across the 
council, 
universities, 
and voluntary, 
community, 
faith, and 
social 
enterprise 
(VCFSE) 
sector 

Involve and 

empower local 

communities 

through the co-

design, co-

delivery, and 

co-

dissemination 

of health 

determinants 

research 

Increase the 
amount of 
investment in 
Liverpool in 
relation to 
determinants 
of health 
research   

Disseminate 
learning 
locally, 
regionally, 
nationally and 
influence 
policy making  

PRIORITY AREAS  
(ALIGNED TO COUNCIL PLAN) 

A strong 
and fair 
economy 
for all 

High quality 
and inclusive 
education, 
skills and 
employment  

Thriving 
communities 

Healthier 
lives for 
children and 
adults  

A well 
connected, 
sustainable 
and accessible 
city  

A well-run 
council  

PRINCIPLES 

Co-production: with organisations and our local communities as equal partners 
Promote equality, diversity, and inclusion 

Social Justice: Focus on the social determinants of health and reducing health 
inequalities 

Be brave and innovative 
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LCC staff 
member/ 
LCC Team  

Evidence synthesis 
and gaps in 

evidence base

Data linkage and 
data analytics

Modelling of 
impacts on health 

and costs 

Community insight 
and involvement 

Training offer to 
build knowledge, 

skills and 
confidence 

Mentoring support 
ς embedded 
researchers 

Capacity via 
internships

Support to 
translate findings 
into action and 

disseminate 
learning 
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https://www.youtube.com/watch?v=OfvNs58fkWs&list=PLPHqyCYhjOT-u32nrSFTA68mT4J8eRfGV&index=3
https://www.youtube.com/watch?v=ckalKYQMXH0&list=PLPHqyCYhjOT-u32nrSFTA68mT4J8eRfGV&index=4
https://www.youtube.com/watch?v=IN4zlb678UA&list=PLPHqyCYhjOT-u32nrSFTA68mT4J8eRfGV&index=2


347 women 
so far

163 babies 
born96 Partners 5 Twins

Å FIRST DEDICATED BIRTH COHORT in Liverpool

Å Targets high infant mortality, low healthy life expectancy, 

poor mental health
Å 4M : Milk, Microbiome, Mental Health and Me
Å Nested in region - wide linked data system to follow 
̥̙̖ ̘̥̝̒̕̚̚ ̨̥̟̚ ̠̗ ̥̙̖ ̙̝̔̚̕Я̤ ̛̠̦̣̟̖̪

https://www.bbc.co.uk/news/uk-england-merseyside-68735094  

https://theguideliverpool.com/liverpool-mum-signs-up-to-major-city-birth-study-to-help-create-better-future-for-generations-of-children/
https://www.bbc.co.uk/news/uk-england-merseyside-68735094


Å Longitudinal birth cohort study
Å Focus: trajectories of inequality
Å First pregnancy
Å Triad design
Å 10,000 babies
Å 30,000 residents
Å Linked longitudinal real - world data
Å Instrument e.g. toxic stress
Å Ю˴̥̪̚ ˽̒̓Я ă www.cipha.nhs.uk  (SDE)
Å 10,000 digital twins growing up
Å Child - friendly city & (civic) AI
Å Multi - modal data  sources 

Provider Data 

Processing

Linked Pseudonymised 

Shared Care Records

Approved Tools
Secure Data Environment (SDE)

On NHS Data-Action Federation

Combined Intelligence for Population Health Action (CIPHA) COMMONS

Data Catalogue

Analytic Code Books

Algorithm Library

Terminology Services

Metadata Resources

Federated Analytics

OPEN APPROACH

Open Standards

Open Development

Open Assurance

Open Maintenance

Open Innovation

ACTION COMMUNITY

Analytic load-balancing

Shared resources

CIVIC GOVERNANCE

GP, Social Care
Sources

Hospital
Sources

Citizen
Sources

Community,
Public Health Sources

Strategic Data Insights 

Steering Group

OVERSIGHT

SDE

Network

OPEN DISCOVERY

ROLE-BASED ACCESS &

GOVERNED EXECUTION

National Data 

Services

Study Team (Research Midwives, Study Administrators

Research DataStudy Management Laboratory Data

C-GULL 

Research 

Database

C-GULL e-Lab

Secure 

Research 

Environment

Data types

Case report forms

Laboratory results (path & óomics)

Imaging

Clinical records

Participant reported
FAIR Resources

Data catalogue

Code (GitHub)

Metadata 

interoperable with 

other cohortsô

e-Labs

https://www.liverpool.ac.uk/children-growing-up-in-liverpool/
http://www.civicdatacooperative.com/
http://www.cipha.nhs.uk/


Integrated Care Board Data into Action Programme Examples

Fuel Poverty Elective Recovery Mental Health

Challenge

How to identify vulnerable patients who are 

most at risk of ócold homesô due to the fuel 

poverty crisis.

Data

Developed the Fuel Poverty dashboard to 

enable segmentation/ stratification of patients at 

risk of a ócold homeô (NICE definition).

Available in identifiable format for direct care

Action

Used by GPs & respiratory teams to contact 

patients at greatest risk. Referrals to health and 

social care services.

Challenge

Creating a system view of patients waiting for 

elective treatment to understand if there is equity in 

access and waiting times, to support more effective 

prioritisation.

Data

Developed the Waiting List Insights dashboard that 

enables segmentation/ stratification of patients with 

ability to drill down to patient level.

Available in identifiable format for direct care

Action

Used by providers, elective recovery & health 

inequalities teams to identify high risk patients and 

inform strategic direction.

Challenge

Understanding the prevalence, demographic 

insights and epidemiological make up of mental 

health cohorts.

Data

Developed the Mental Health Explorer dashboard 

that visualises the demographic insights and 

comorbidity profile for patients diagnosed with 

mental health conditions.

Action

Used by mental health services to inform strategy 

and mitigate health inequalities relating to service 

access and use.



Enhanced

Case Finding

GP-led

System-wide 

Actions



Identifying Households with Children with the Most Complex Needs

Å Innovative population 
segmentation model that 
supports active implementation 
of integrated services

ÅUses system-wide 
pseudonymised individual and 
residential linked data from 
health and social care

ÅDeep-dive into descriptors of 
needs and service use at 
different resolutions

ÅComparisons between 
population segments to identify 
inequalities and gaps

ÅUsed in several local authorities 
to plan for families and children 
services

% children (0-16 years old)

in households with complex 

needs

Total health and care 

spend distribution

RESTORE

Annual intensity of use of 

A&E in complex 

households

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

https://github.com/cipha-uk/complex_households


Anonymized data linkage
Citizens Advice on Prescription
Does it improve mental health?

Large number of high need patients seen 

Å65,000 people between 2018 and 2022 

Å70% living in poverty

Å40% with at least 1 mental health problem

Å60% with multimorbidity

ÅAverage 30 GP consultations per 100 

clients in the 3 months before intervention
Instrument 

(provider 

preference)

Referral to 

Citizens Advice 

on Prescription

Mental health care utilization:

ÅAntidepressant prescribing

ÅA&E attendances 

ÅGP consultations 

ÅAdmissions

Routine linked-data cohort

- Reduction in Antidepressant prescribing by 73 

ADQs per  person per quarter  (95% CI 25-121)

- 7 fewer A&E attendances per 100 clients per 

quarter (2-11)
Assessm

ent

2 

month

s

4 

month

s

Patient reported outcomes: 

EQ-5D, SWEMWBS

- Reduced anxiety and depression

- Improved wellbeing 

Impacts Cost per client was £141 

Return on investment: 

For every £1 invested in the CAP service, 

£6.50 of value was generated

+

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

https://arc-nwc.nihr.ac.uk/wp-content/uploads/2023/05/Ways-to-Wellbeing-2-year-evaluation-report-Feb-2023-final-003.pdf


Economies for Healthier Lives 
Improving employment outcomes in Liverpool City Region

Aim: better link the aims of employment support and public health 

across LCR, leading to a coordinated approach allowing the economy 

to adapt to the health needs of our population and promote good health

Logic Model

Review Work

Data

Stakeholder Engagement 

Service Redesign and Improvements
Utilise learning from each area of work to identify recommendations to improve the 

service offer and better meet population needs

Area Profiles

Observed  Expected  Difference

Equity Audit

Compare the demographic breakdown of clients with census

Economy and Health Integration Toolkit

˴̧̔̚̚ ˹̖̝̥̙̒
˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓



˴˹˺˽˴̧̔̚̚ ˹̖̝̥̙̒˺̧̟̟̠̥̠̟̒̚ ˽̤̒̓

Data into Optimisation of Pathways and Medicines
to Address Multimorbidity and Overprescribing

Tackling global health challenges with civic data and innovation

Multimorbidity & Medicines



Anticholinergic Medications Index - ACMI

ACMI predicts increased risk of hospital 

admission with delirium or fall attributable to 

ACM burden

Inequality identified: Patients in deprived 

areas ï with high ACMI, less likely to be 

reviewed than patients in less deprived areas 

with similar ACMI 

Anticholinergic medications (ACM): broad 

group used for several conditions. 

Painkillers, antidepressants, heart 

medications, stroke medications, 

antipsychotics, antihistamines

Calculate ACMI score on 

pseudonymised data

Select those who may benefit 

from a medication review 

most

Reidentify patients in the 

DSCRO and pass to 

medications management

Medications management 

assess patients to evaluate 

ACMI  

Pilot targeted reviews using 

ACMI

M
o

re
 d

e
p

ri
v
e

d

Current status

Comparing patterns of medicine reviews with 

ACMI, using whole population linked data 


