
                
               

www.liverpool.ac.uk/chil 

chil@liverpool.ac.uk 

@LivUniCHIL

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
with and for our residents…

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-course, population health…)
C-GULL, PHIRST LiLaC, Data into Action, Round E’re, SysteMatic, M-RIC, HDRC, GroundsWell, ARC NW Coast

INFECTION RESILIENCE (antimicrobial resistance, pandemic preparedness…)
AMR-X, Data Action Accelerator, CAMO-Net, FluVue, Pandemic Institute, BRIT, CHI-Zone, HPRU GI

MENTAL HEALTH (connected: digital, comorbidities, community/systems…)
M-RIC, Data Action Accelerator, CHI-Zone, 4M

MEDICINES OPTIMISATION (safety, genomics, companion-AI, polypharmacy, multimorbidity…)
DynAIRx, OLS Data Action Accelerator, CHI-Zone, M-RIC , SysteMatic

METHODS & INFRASTRUCTURE (training, methodology, digital infrastructure…)
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 2010s)

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 2020s)
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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

• More people living longer with multiple long-term conditions

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

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

• Combined mental-physical problems more in young and deprived

• Existing system pressures higher in deprived areas

• Health and social care interdependency more in deprived areas

• Fewer resources for prevention accelerates compound pressures

• Climate/conflict/other world pressures denude available funds

• 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

• More people living longer with multiple long-term conditions

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

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

• Combined mental-physical problems more in young and deprived

• Existing system pressures higher in deprived areas

• Health and social care interdependency more in deprived areas

• Fewer resources for prevention accelerates compound pressures

• Climate/conflict/other world pressures denude available funds

• Population health management AIs trained/tested in affluent areas

State of Health in the City: Liverpool 2040 from Liverpool’s Director 

of Public Health…

Unless changes are made, the city’s residents are facing:

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

• a fall in women’s life expectancy by one year and a fall in women’s 

healthy life expectancy by four years

• 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

• double the number of adults experiencing depression

• 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

• University-hosted collaborative 
research centre with NHS-run 
secure data facility

• Civic purpose to catalyse 
health, social and economic 
impacts

• We look globally to the 
transferability of the technical 
solutions we build

University Liverpool

Collaborative research

Upskilled workforce

            
               

etc…



                
               

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 citizens’ juries asked, “should the NHS be allowed to 

create anonymised copies of patient records for secondary use?” 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 – while 

driving patient, practitioner and public involvement within a 

region health system ‘diameter of trust & actionability’ 

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 1…

National Data Service

Trusted Third Party

❖ Key management

❖ Deidentification

❖ Reidentification

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

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

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

Mobilising data into action…

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:

• employment and working conditions

• housing and homelessness

• income

• air and water pollution

• food security and diet

• access to green and blue space

• transport methods

• social inclusion

• 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 
– 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

• FIRST DEDICATED BIRTH COHORT in Liverpool

• Targets high infant mortality, low healthy life expectancy, 

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

    d g      w    f         d’  j ur  y

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


• Longitudinal birth cohort study
• Focus: trajectories of inequality
• First pregnancy
• Triad design
• 10,000 babies
• 30,000 residents
• Linked longitudinal real-world data
• Instrument e.g. toxic stress
• ‘   y    ’  www.cipha.nhs.uk (SDE)
• 10,000 digital twins growing up
• Child-friendly city & (civic) AI
• Multi-modal data sources 
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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 ‘cold homes’ due to the fuel 

poverty crisis.

Data

Developed the Fuel Poverty dashboard to 

enable segmentation/ stratification of patients at 

risk of a ‘cold home’  N    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

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

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

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

• Comparisons between 
population segments to identify 
inequalities and gaps

• Used 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 

• 65,000 people between 2018 and 2022 

• 70% living in poverty

• 40% with at least 1 mental health problem

• 60% with multimorbidity

• Average 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:

• Antidepressant prescribing

• A&E attendances 

• GP consultations 

• Admissions

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 – 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 



Bringing patients, clinicians, data, artificial intelligence (AI) and public engagement 

experts together to address the major problem of medication burden

Identification of Barriers to Medicines Optimisation

Qualitative work with stakeholders and patients to identify barriers to facilitation of 

medicines reviews in three key multimorbidity groups with problematic polypharmacy :

1. Older people with frailty

2. People living with mental and physical health problems 

3. People with four or more long-term health conditions taking ten or more medicines

Data Curation

• Structured clinical data from integrated care records (general practice, hospital, 

and social care) 

• Natural Language Processing (NLP) of unstructured clinical text

Development of New Tools for Medicines Optimisation

• AI systems trained to identify patterns of conditions, medications, tests, and clinical 

contacts preceding adverse events in order to identify individuals who might benefit 

most from an SMR

• New visualisations to support medicines optimisation

• Piloted in prescribing audit and feedback systems that clinicians are using in 

research and clinical practice

• PPIE integration at all stages https://www.liverpool.ac.uk/dynairx/

https://www.liverpool.ac.uk/dynairx/


1st - Optimisation
            systems

3rd - Transition
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2nd - Innovation
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SEISMIC Systematic: Prevention, Precision and Equity by Design
for People Living with Multiple Long-Term Conditions

• NIHR + EPSRC Systems Engineering Innovation 

Hub for People with MLTC - Liverpool 
& Glasgow (socioeconomic disadvantage)

• 18-month development phase (2023-2024)

• Bringing together PPIE, stakeholders and data to 

co-identify, co-prioritise and co-design a 

programme of work focused on key challenges 

to systemic health & care across the lifecourse

• Clinical and health intelligence, design-led 

methodologies and social science approaches

• Developing the interdisciplinary design-led ICER 

framework for advanced PPIE

• 3 orders of systems science for health & social 

care systems

Design

Engineering

Formal sciences

Engineering & Physical 

Sciences 
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LOW HIGHCOMPLEXITY

https://www.liverpool.ac.uk/population-health/research/seismic-systematic/


                
               

Connected Mental Health
UK Mental Health M      ’ 
Mental Health Research for Innovation Centre: M-RIC

Tackling global health challenges with civic data and innovation

http://www.mric.uk/


WP3: Innovative 

Tx for Mood 

Disorders

WP1: CIX

(Data & Informatics)

WP5: Psychosis

WP4: C&YP 

Digital MH

WP6: Public MH & 

Systems

WP2: MH Avatar

● SDE engineering complete & operational

● Quantexa & Holmusk (Spring 2024)

● Linked to C&M ICB Data into Action programme

● Industry liaison for platform development

● Trial of ESNTL WELLNESS platform in NHS staff

● Mood Clinic (Phase I Mood TRC plans-compliant)

● Data registry on CIX being developed (inc. ethics)

● Trial of Mindset digital therapeutic - platform 

development underway

● Adolescent Health Study Cohort EOI submitted

● Protocol for Neuroimmune Profiling for Trials of 

Novel Immune-based Therapies in Schizophrenia 

● Feasibility study underway 

● Neuro bio-data bank links established

● Social interventions evaluation commenced

● UKRI proposal Centre for Health Equity Studies 

Investment Accelerator submitted

Linked Research Areas Embedded in NHS Capacity Building

Research & Innovation

capacity & capability seeded

Governance & reporting

established

TRC | MHM

MEDICAL INFORMATICS | DATA & DIGITAL

TRC | MHM

TRAINING | CAPACITY DEVELOPMENT 

TRC | MHM

MEDICAL INFORMATICS | DATA & DIGITAL

TRD | MOOD DISORDER

TRC | MHM

TRD | MOOD DISORDERS

TRC | MHM

EARLY PSYCHOSIS 

“Count-Me-In”

established

ACROSS-WPs: EMBEDDED PPIE

Recruited

10 service users

Public Advisors 

shaping future

Work-packages

co-produced

TRC | MHM

(missing theme) ?POPULATION MENTAL HEALTH

TRC | MHM

CYP; DATA & DIGITAL; C-GULL BIRTH COHORT

http://www.mric.uk/


Public and Patient Involvement and Engagement at M-RIC

PPIE Achievements to May 2024

Public Advisor Group

Introductory workshop for Service Users & Carer 

Representatives  (Jun 23)

7 Coproduction Workshops (Oct 23 – Apr 24) 

Welcome Event for public members (Mar 24)

Development and Outreach Activities

- Engagement with local third sector organisations with 

diverse populations such as Mary Seacole House African 

 aribbean  entre, the  lack Women’s Health Network

- Engagement with third sector organisations and groups 

active in the health and wellbeing sector:  Walton, Bootle 

and Southport Life Rooms, Sefton CVS, Sefton in Mind, 

the Brink, Kensington Vision, Knowsley Health Watch

Liaison with regional and national PPIE Community 

including ARC-NW, CoREN, NIHR Mission

-       cti ities for  nternational Women’s  ay

- Developing annual calendar of Partner and Third sector 

events and Annual General Meetings to attend and brief 

members on M-RIC progress.

Coproduction Activities

PPIE Structure and 

Process
- Establish an expert group of service-users and 

public advisors 

- PPIE strategy established to complement existing 

Liverpool and TRC structures with the first phase of 

engagement

- Monitor local community representation and 

engagement by increased numbers of service-users 

trained and attending co-production activities and 

assess performance against our EDI commitments.

- Take a multi-experience, life-course approach to 

reflect place-based clusters of mental health risks and 

experiences across age groups.

 - Invest in civic, system-wide communications (co-

created with service-users) to highlight 

M-   ’s ambitions and acti ities.

Participants: 31 members

Members of the public were recruited through Mersey 

Care and third sector networks to become M-RIC 

Public Advisors.  They are from a range of 

backgrounds, with different experiences of mental 

health, and include service users, carers, health 

professionals and strategic partner representatives.

Table1 – Public Advisor perspectives

Total Service 
users

Carers Health 
professionals

Strategic 
partner reps.

31 24 3 2 2

Recruitment of 10 Service User Carer Reps

- Recruited 10 dedicated Service Users and carer 

Representatives to work alongside research leads

- Training in PPIE commenced for Service User Carer 

Reps and Public Advisors.

- Training includes, Introduction to Research, Strategic 

Reviews, Qualitative and Quantitative Methods, Health 

Economics and Coproduction.

Public Advisors Group



CIX: Combined Intelligence for Transitional 

Health Research: A Trusted Research 

Environment for M-RIC

Partnerships & Engagement

TRE Virtual Machine

• Open-source Trustworthy Research Environment co-developed 

with Microsoft and PA Consulting

• Provision of 1M patient structured and unstructured records

• Developed new, open-source tools for anonymization of the data, 

including clinical notes

• Improving automation for data request and provisioning

• Developing generative AI tools for interaction with the data

• Platform interaction with other, 3rd party research systems, 

including SDE, Holmusk and Quantexa



M-RIC Natural Language Processing 

Medical Information Extraction Tasks

  EHR Summarization

Background: Heavy alcohol use and deterioration in mood over last 

7months. Suicidal thoughts. He has social stressors and has supervised 

access to children………………………………………………………….chlorodiazepoxide.

MRIC TRE NLP

data
Virtual 

Machine

Researcher WorkspaceTRE Infrastructure

Clinical 

feature 

extraction

Cogstack Azure health text analytics

Task
formulation

  AI's sensitivity to clinical terms

Exps with 

synthetic/publ

ic datasets

Exps with 

real data 

(RIO)
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Modelling & Development

B

A

A

Other tasks 

still in 

incubation

NLP processing de-

identified patient records 

using API’s

RIO (Merseycare 

mental health records

P
ro

d
n
 E

n
v
’t

T
e
st

 E
n
v
’t

P
ro

d
n
 E

n
v
’t

            
               

attack, 

pressure, 
fatigue etc

Domain sensitive fine-tuning (DSFT)

Paper & code

1. Chief complaint/reason

for consultation

 - Social stressors

 - Mood deterioration

2. Medical history

 - Chlorodiazepoxide

3. Findings
 - Supervised access to Children

4. Treatment
 ................

5. Diagnosis

 …..............

6. Symptoms

 …..............

etc

Patient profile

   Detect unknown links between drugs and outcomes

Patient data sources

1. Medical

2. Medicines management

3. Nursing Inpatient Note

4. Care review

5. Social worker
etc

B

C

C



Adaptive Measurement-Based Care
The User Interface for Health Avatars



Innovative Therapies for Mood Disorders
Aligning NLP-AI with Clinical Practice & Services

Leveraging Large Language Models for NLP-based Phenotype Capture ...

• Innovate on "end-to-end" categorical diagnostics from ingesting unstructured EHR data

• Define finer-grained, evidence-based phenotypes such as difficult to treat depression (DTD)

• Collect routine clinical data using an abductive annotation schema

• Use the same schema for expert curation & annotation of existing EHR data

• Train LLMs on the DTD phenotype to extract signatures to identify and stratify patients for trials

MC2 Mersey Care Mood Clinic

            
               



    Immune Profiling, Psychosis, Drug Repositioning

Blood markers of inflammation (cytokines) are increased in schizophrenia. 

      Two competing implications are: 

• Figure 1: increased cytokines cause brain neuroinflammation which causes symptoms 

• Figure 2: Increased cytokines indicate weakened control of peripheral immune responses by Treg cells 

which also fail in their function of regulating the development of neurons and their support cells called 

astroglia and microglia

• We have developed a prospective biomarker feasibility study (& qualitative sub-study) to measure Tregs, 

and blood markers of immunity, astroglia and neurons in patients with first episode psychosis, treatment-

resistant schizophrenia and healthy controls.

• Proposed clinical trial to determine: Can low-dose methotrexate restore the apparent TReg control of glia 

and so normalise the neurotransmitter changes associated with psychosis?

Figure 1

Figure 2

https://www.sciencedirect.com/science/article/abs/pii/S0149763421001159?via%3Dihub


Public Mental Health Innovations

• Co-producing a Meaningful Involvement Assessment Toolkit 

with PPIE colleagues

• Examine the psychological impacts of meaningful involvement 

in mental health research (hope and mattering)

• NIHR Pump-priming application to build research capacity in 

our PPIE group

• Liverpool City Region Adverse Childhood Experiences 

Alliance. With LJMU Profs. Bellis and Quigg

• To bring together LCR work on ACES, their prevention and 

trauma informed practices

• To make LCR an ACE aware, trauma informed region and to 

lead a prevention-focussed, collaborative public mental health 

research agenda



The Life Rooms: Matched Retrospective Cohort Study

Propensity scores to 

represent likelihood of 

accessing The Life Rooms

Random Forest

Matching on propensity 

scores to produce case 

and control groups

MatchIt: nearest, caliper=0.001, 

without replacement

Difference-in-differences 

analyses

Attended mental health care contacts

GP encounters

Emergency care attendances

First accessing The Life Rooms in 2021 resulted in:

184 fewer contacts with the Early Intervention for Psychosis (EIP) service in the first 

year following access,

246 fewer contacts with the EIP service in the second year following access,

71 fewer contacts with the Psychiatric Liaison service in the first year following Life 

Rooms access,

171 fewer CMHT contacts in the second year following Life Rooms access,

417 fewer GP encounters in the second year following Life Rooms access,

than if individuals had not used The Life Rooms.

First accessing The Life Rooms in 2021 and only being prescribed Life 
Rooms Learning interventions resulted in greater impacts for:

EIP service in the first- and second-years following Life Rooms access,

Crisis resolution treatment team/home treatment service in the first year following Life 
Rooms access,

Psychiatric Liaison service in the first- and second-years following Life Rooms access,

General Psychiatry in the second year following Life Rooms access,

Emergency care attendances in the first year following Life Rooms access,

than for service users prescribed a combination of interventions funded and not funded by The 
Life Rooms.

Propensity scores generated using various features including IMD score, age, sex, ethnic origin, social care utilisation, mental health care utilisation, physical and mental health diagnoses, 

mental health prescriptions, GP utilisation, emergency care utilisation, and mental health ward stays.

People who first accessed The Life Rooms in 2021 matched to eligible controls (people with no record of Life Rooms access) matched on propensity score.

Samples of 1,419 case and control subjects used in most instances, with subsamples taken for specific use cases.

Difference-in-differences analyses conducted across a range of healthcare settings to quantify the impact of accessing The Life Rooms, and the impact of only being prescribed Life Rooms 

Learning interventions.

Bethan Reeves, Population Health Data Scientist
Wesam Baker, Director of Strategic Analytics, Economics and Population Health Management
Professor Joe Rafferty, Chief Executive Officer 
Mersey Care NHS Foundation Trust

Visit: liferooms.org
Contact: bethan.reeves@merseycare.nhs.uk



                
               

Health Protection Data Science and Civic Action for
Pandemic Preparedness and Antimicrobial Progress

Tackling global health challenges with civic data and innovation

Civic Health Protection
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• DATA LINKAGE

• Regional secure data environment

• DATA SCIENCE
• Healthcare simulation
• AMR prediction models
• Antimicrobial & diagnostic utility functions

• INCLUSIVE DESIGN & IMPLEMENTATION
• Translational expertise & co-design
• Dynamic Formularies & policymaking
• Personalised diagnostics

AMR-X: LIVERPOOL ANTIMICROBIAL LEARNING SYSTEM: AI for Sustainable Healthcare

Antimicrobial susceptibility predictions for specimen c123456.7

Amoxicillin

Co-amoxiclav

Cefalexin

Ciprofloxacin

Nitrofurantoin

Trimethoprim

Tazocin

Meropenem

https://www.dropbox.com/scl/fi/s3pxhe84eq09nciyrbfx1/NIHR_AMR_DAT.pptx?rlkey=qxyvae9lrftwphka525m7hla4&dl=0


The research was funded by the National Institute for Health and Care Research Health Protection Research Unit (NIHR HPRU) in Gastrointestinal Infections at University of Liverpool in partnership with the UK Health Security Agency (UKHSA), 

in collaboration with University of Warwick. The views expressed are those of the author(s) and not necessarily the NIHR, the Department of Health and Social Care or the UK Health Security Agency.

People and Places

Exploring socio-economic, 

environment and 

behavioural factors in 

gastrointestinal infections

Data and Informatics

Developing methods for 

surveillance and outbreak 

control

Pathogens and 

Microbiomes

Combating gastrointestinal 

infections with genome 

sequencing

Predict and Prevent

Epidemiological prediction 

to guide disease prevention

Patient and Public Involvement and 

Engagement 
We will embed active forms of patient and public 

involvement and community engagement across 

the HPRU to ensure patients and the public are

involved in co-producing public health knowledge 

of importance and relevance to them. 

Knowledge Mobilisation 
Using targeted and diverse dissemination 

strategies to share our findings, our research will 

catalyse change to reduce morbidity associated 

with gastrointestinal infections.

Research Capacity Development
Through education and training we will develop 

staff capacity and capability in gastrointestinal 

infections, thus growing the human resource that

will help develop and apply enhanced infection 

prevention and control strategies to protect the 

health of the population now and in the future.

Examples of our Impact:

▪ Application of whole genome sequencing to identify outbreaks of Salmonella gastroenteritis

▪ Genetic profiling has transformed the epidemiological surveillance of Cryptosporidium infection

▪ Revolutionising gastrointestinal infection diagnostics at clinical and public health frontlines using molecular methods

“ astrointestinal infections continue to place a major burden on the UK population.  y de eloping new methods for disease 

surveillance and pathogen detection across all groups in society, we will develop new approaches to control diarrhoeal 

diseases and contribute to  reducing health inequalities”.

Nigel Cunliffe, Director, and Roberto Vivancos, UK Health Security Agency Lead, NIHR Health Protection Research Unit in Gastrointestinal Infections.

About Us:

One in four of the population in the UK suffers from gastroenteritis each year.  The NIHR Health Protection Research Unit 

in Gastrointestinal Infections brings together leading researchers from the University of Liverpool, UK Health Security 

Agency and the University of Warwick. Through collaboration and knowledge sharing, this integrated, multidisciplinary 

research programme will generate new strategies to protect the UK population from diarrhoeal diseases, and will play a 

pivotal role in maintaining and growing the UK Health Security  gency’s scientific expertise and future workforce.

Our Aims:

1. Improve methods for the surveillance and control of gastrointestinal infections, including among underserved 

communities in whom the disease burden is greatest.

2. Enhance detection and tracking of microbes that cause gastroenteritis to prevent disease outbreaks.

3. Through high quality, multidisciplinary training, equip health protection scientists with the necessary knowledge and 

skills to help reduce the population burden of gastrointestinal infections.

4.  Engage strongly with patients and the public in our research and with wider stakeholders to support knowledge 

mobilisation.

Twitter: @HPRUgi / Website:   www.hprugi@nihr.ac.uk / E-mail: hprugi@liverpool.ac.uk

HEALTH PROTECTION RESEARCH UNIT IN GASTROINTESTINAL INFECTIONS

http://www.hprugi@nihr.,uk
mailto:hprugi@liverpool.ac.uk


• Informed JCVI recommendations COVID-19 vaccine rollout

• University impact case study on rotavirus vaccines

• Informed rotavirus vaccine introduction in France

• Targeted measles catch-up campaigns

• Funding with industry, UKRI, Wellcome Trust & NIHR

• Winners: Delivering Research in Collaboration (NWC Research and Innovation 

Awards and PHE Science and Research Awards)

Vaccine Evaluations and Inequalities: Real-world Data Informing Vaccine Policy

Investigating the off-target effects of vaccines: driven by PPIE 

COVID-19 Pandemic: C&M Responsive work

Impact and Legacy

• Impact of rotavirus vaccination on T1 diabetes & coeliac disease

• Shingles, pneumococcal re-vaccination and influenza in adults

• Modelling covid-19 vaccine 

effectiveness

• Understanding inequalities in SARS-

CoV-2 infection/vaccination

• Paediatric vaccinations – since covid-

19 equity gap widening with

Rotavirus vaccine evaluation Liverpool City Region MMR and measles: collaborative public health research 

• Direct and indirect benefits across a healthcare system

• Greatest benefit in most deprived populations despite lower uptake

• Novel methods for evaluations  - long term rotavirus vaccine impact



Liverpool Mid-October 2020

• COVID-19 deaths surge

• One of most deprived parts of UK

Third of children born in poverty

• Job-losses surge from

COVID-19 restrictions

• Visitors, hospitality and events 

form half of  i erpool’s economy

• Lockdowns a public health hazard

as well as SARS-CoV-2



Liverpool End-October 2020

• UK Government offers Liverpool military assistance to screen around 75% of 

the population weekly for SARS-CoV-2 antigen with a new test

• Liverpool considers unpublished (from Porton Down) biological evidence on 

lateral flow test performance and the proposed testing approach by Liverpool

• Liverpool accepts the Government offer on three conditions:

• University of Liverpool leads an independent evaluation of test device and 

end-to-end testing performance

• Unrealistic goal of testing 75% of a City weekly changed to Liverpool-defined  

SMART (Systematic, Meaningful, Asymptomatic, Repeated Testing) protocol

• Liverpool receives a real-time feed of test result data from NHS Test & Trace

https://www.bmj.com/content/372/bmj.n208


Liverpool November 2020: Rapid Testing Pilot

• World’s first city-wide pilot of testing for 

people without COVID symptoms to save 

lives and livelihoods

• Quarter of population volunteered in a 

month despite external media negativity

• Case detection increased by a fifth

• Known case rate fell by a fifth

• Hospitalisation fell by a quarter

www.bmj.com/content/379/bmj-2022-071374

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

https://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/
https://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/
https://www.bmj.com/content/379/bmj-2022-071374
http://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/


 mpact of ‘ ass  esting’ Pilot on  ovid-19 Hospitalisations

• Synthetic control analysis making 

neighbourhoods similar in terms of 

background risks, epidemic and 

control measures

• Initial mass testing with military:

43% (29% to 57%) reduction in

COVID-19 hospital admissions

• Overall community testing pilot with 

handover to local services

25% (11% to 35%) reduction

• Results: https://www.bmj.com/content/379/bmj-2022-071374

• Methodology: https://www.bmj.com/content/379/bmj.o2712 

• Policy impacts: www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/

https://www.bmj.com/content/379/bmj-2022-071374
https://www.bmj.com/content/379/bmj.o2712
http://www.liverpool.ac.uk/coronavirus/research-and-analysis/covid-smart-pilot/
https://www.liverpool.ac.uk/research/research-themes/infectious-diseases/coronavirus-research/covid-smart-pilot/


Digital Poverty → Low Test Uptake: Need Universal Access

• Community testing roll-out advised to focus 

more on interactions of biology, behaviour 

and environment (end-to-end testing)

• Need to reduce digital complexity

• Isolation payments needed for those who 

can’t afford to isolate

https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00084-3/fulltext

• Liverpool pilot demonstrated lower uptake of 

testing and higher infection rates among the 

most deprived and the digitally excluded 

(Internet User Classification of 

neighbourhoods)

Care home in area

e-Veterans (ref)

Digital Seniors

e-Cultural Creators

e-Mainstream

e-Professionals

e-Rational Utilitarians

e-Withdrawn

Passive & Uncommitted Users

Settled Offline Communities

Youthful Urban Fringe

Access to test site

Deprivation score

Proportion students

0.6 0.9 1.2 1.5
Relative risk

 ime period  communications campaign “”  

6th Nov - 26th Apr (total study period)

6th Nov - 2nd  ec  “ et’s all get tested” 

3rd Dec - 5th Jan  “ est before you go” 

6th Jan - 26th  pr  “ esting our front line” 

https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(21)00084-3/fulltext


London December 2020: Community Testing Policy Made

• End-to-end testing evaluation considered by UK 

Scientific Advisory Group for Emergencies and 

Universal Access Community Testing policy made

• Media debate over 40% lateral flow sensitivity vs 

PCR, confusing clinical test of having been 

infected with public health test of being ~infectious

• Public health utility function to optimise:

1/time to % appropriate action (e.g., isolation)

30 min lateral flow vs 48h PCR

consider ‘actionable accuracy’

Clarifying the evidence on SARS-CoV-2 antigen rapid tests in public health 

responses to COVID-19. Lancet. 2021 Apr 17;397(10283):1425-1427

https://www.gov.uk/government/publications/liverpool-covid-19-community-testing-pilot-interim-evaluation-report-summary/liverpool-covid-19-community-testing-pilot-interim-evaluation-report-summary
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00425-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00425-6/fulltext


Using Mobile Vaccination Units to Increase COVID-19 Vaccination Uptake

Outcome: a 25%  95%    21% to 28%  increase in uptake within 3 weeks after first deployment

https://bmjopen.bmj.com/content/13/10/e071852.long 

Motivation: uptake inequalities Design: natural experiment; 

synthetic control Apr-Jun 2021

            
               

https://bmjopen.bmj.com/content/13/10/e071852.long
https://bmjopen.bmj.com/content/13/10/e071852
http://www.cipha.nhs.uk/


Covid-risk-mitigated, Data-driven Reopening of Mass Events 

• 12,256 people from Liverpool City Region 

attended business, nightclub and music events 

in Liverpool 28 Apr to 2 May 2021

• Largely positive sentiment among public and 

despite threats to organisers,

and high enjoyment of participants

• Supervised pre-event negative test required

• Live linkage of NHS-wide and study test results 

to tickets, with consent, and contact tracing 

ahead of events

• Prospective whole population design; 

randomisation request refused

• 15 linked cases: ~background rates;

>50 linked cases from leisure facility nearby 

without risk-mitigation

• https://www.gov.uk/government/publications/events-research-programme-

phase-i-findings/events-research-programme-phase-i-findings

• https://journals.sagepub.com/doi/10.1177/01410768231182389 

https://www.gov.uk/government/publications/events-research-programme-phase-i-findings/events-research-programme-phase-i-findings
https://www.gov.uk/government/publications/events-research-programme-phase-i-findings/events-research-programme-phase-i-findings
https://journals.sagepub.com/doi/10.1177/01410768231182389


Covid-19 Wakeup Call for Action Ready Data

Near real-time 
covid testing 
data for 2.7m 
people of
Cheshire & 
Merseyside

Linked to GP 
and partial 
hospital and 
social care 
records

Dashboards for 
care, planning 
and research

http://www.cipha.nhs.uk/


NIHR Health Protection Research Unit (HPRU) 
in Emerging and Zoonotic Infections (EZI)

Prof Lance Turtle (Deputy Director)
(2014-2025; Dir. Tom Solomon;£10M from NIHR, £160M external funding)

Ebola Zika Covid-19 



HPRU-EZI-III (work in progress)



Tackling emerging infections 

and pandemic threats

Est. Sept 2021

Director: Tom Solomon CBE

The Pandemic Institute
     - £20M (US$24M)

Spine Building 
     - £35M (US$42M)

HPRU



Science Strategy: End to End Approach 

Predict Prepare Respond RecoverPrevent

Health and 

Welfare

Business and 

Economics

National and 

International 

Policy

Impacts



The Pandemic Institute: Open for Business
Expertise, facilities and technologies for fast-track development testing and 

licensing of medical countermeasures

Human Challenge Facility

Biosafety Level 3 
Facilities - in vitro 

and in vivo

Micro-Physiological Systems 
“Body on a Chip” Technologies

Accelerator Research Clinic
Phase 2/3

NIHR Clinical Research Facility

Phase 1 “first in humans”

Access & 
Inequalities Unit
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