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* By using data and Al, medicine can be
more predictive, preventative,
personalized, and participatory enabling
earlier more effective interventions. More
proactive care than reactive.

e This will hopefully enable healthcare
systems to achieve the so called triple
aim: simultaneoulsy improving the
experience of care and population health,
whilst reducing per capita cost.

P4 Medicine
*  Predictive

*  Preventative
*  Personalised
* Participatory

The IHI Triple Aim

Population Health




10 Year Plan

“As well as wearables, we expect an expansion in the
use of biosensors in the home, and even the workplace, providing a more constant
flow of information. We will see miniature, highly accurate biosensors continuously
monitor a wide array of physiological parameters (glucose, electrocardiogram, blood
pressure, stress, complex biomarkers). Health monitoring will happen via smart
fabrics and nanotechnology will enhance sensor capabilities. Al algorithms
embedded in wearables will analysedata to detect early disease, predict adverse
events and provide personalised coaching.”




The threat of disorganised complexity

Condition: designed to handle the complex and co-dependent development
of multiple conditions.

Technology: deployed within clinical systems, vulnerable to legacy issues,
entirely reliant on access to patient data, increasing accuracy & privacy risks.

Value Proposition: confused and limited evidence base.

Adopters: willingness to adopt is conditional, and currently to many barriers
to these conditions being met.

Organisation(s): embedded in clinical workflows & existing systems,
necessitating re-organisation of demands, sold by private companies.

External Context: uncertain requlatory context, economic and social
challenges.

Adaptation over time: can adapt in real-time, potentially in a black box
fashion, via an ungoverned process, affected by changes in underlying data &
population.

Why is the current NHS
info infra design resulting
in ACDSS implementation
failure? What changes are
required to increase the
likelihood of success?
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NHS-owned data flows

Non-NHS data flows

Providers Commissioning Shared care records Central Registries Database libraries Scoping review

» Primary care bodies » Shared care records + NHS Digital »Confidentiality Access + HDR UK » MEDLINE

providers (n=6544) +CCGs (before (n=45) + NHS England Group « NICE

« Secondary care April, 2022, n=106) « Local Health and + Health Research

providers (n=216) +|CB/S (after Care Record (n=11) Authority
April, 2022, n=42)

1) GDPR privacy 1) DPIA 1) DPIA 1) Data Uses register 1) Confidentiality 1) HDR UK health Search for variations
policies and data use 2) GDPR privacy 2) GDPR privacy 2) COVID-19 Data Access Group data gateway of "NHS" and
statements policies and data policies and data Dissemination register 2) NICE real-world vanations of "EHR"

2) FOI requests to 216 use statements use statements register 2) Health Research data sources review and variations of
secondary care 3) Annual reports and 3) Annual reports and Authority approved “database”, extraction
trusts data strategy data strategy databases register of named EHR

documents documents databases from
4) FOl requests to abstracts
106 CCGs

|

Additional data consumers

}

MEDLINE search for each database
entity to discover reports and any
resulting research

Per-entity online source search
(eg, website, entity-produced
documents, GDPR privacy policies,
and data use registers)

l

93384 unique data flows between
any two entities

7324 unique entities (including NHS
entities as individual nodes)

v

Aggregation of NHS providers, ICB/S,
and shared care records into single

!

1078 aggregated data flows to or
between unique entities

467 entities (with NHS entities as
aggregated nodes)

Zhang, Joe, Jess Morley, Jack Gallifant, Chris Oddy, James T Teo, Hutan
Ashrafian, Brendan Delaney, and Ara Darzi. “Mapping and Evaluating National
Data Flows: Transparency, Privacy, and Guiding Infrastructural
Transformation.” The Lancet Digital Health 5, no. 10 (October 2023): e737-48.
https://doi.org/10.1016/S2589-7500(23)00157-7.

Data consumers

Data extractors

Data source

) Dataextractors @ Consumers: NHS or UK
Consumers: non-profit
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Universities, research organisations,
and non-profit organisations

The biggest users of NHS data are

260 academic, non-profit, and clinical
organisations who perform observational

* » research, service evaluations, and

national audits

Life sciences, pharmaceutical, and
analytics

Intotal, 106 companies used data for
scientific and pharmaceutical research,
including evaluation of vaccines and
other therapies

Gover| c Iting, and analytics

This layer of data consumers provide
analytics for administration and
population health, with collaboration
between the NHS, UK Government, and
consulting or analytics companies

Other data extractions

Academic, commercial, or publicly owned
data extractors (n=37) maintain data,
and provision datasets onwards to other
consumers; organisations might provide
analytics services

NHS-owned data extractions
Comprehensive data for national and
regional populations is collected by NHS
Digital, regional systems (including

42 integrated care systems), and for
shared care records (24 regional,
organised into six Local Health and

Care Record Exemplars from 2023)

Care providers

Electronic health data is extracted from
primary care providers (n=6544) and
secondary care trusts (n=216) across
NHS England, with record of longitudinal
health-care activity for a population of
55 million patients; each provider has
individual control over what data can be
extracted

Consumers: companies @ Consumers: academic




Impact assessments are fed back allowing

The Iifecycle of risk stratification ) Change adjustment of the model and intervention
tools in healthcare systems p— implementation

G Model

updating

M Clinical
External 'eq' Impact
Internal Validation
Validation
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Audit and
monitoring

Deployment

At risk groups are targeted by PHM strategies
to reduce the likelihood of certain outcomes

Oddy C, Zzhang J, Morley J, Ashrafian H. Promising algorithms to perilous applications: a systematic review of risk stratification tools for
predicting healthcare utilisation. BMJ Health Care Inform. 2024 Jun 19;31(1):e101065. doi: 10.1136/bmjhci-2024-101065. PMID: 38901863;
PMCID: PMC11191805.



SR | Technically

i feasible, & ethically
S justifiable?
) N

Patient-Centricity High-quality care Available for all



Information: Epistemic
Certainty

Consistent data Sufficient data Reliable data
quality quantity interpretability
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Technoloqgy: Robust
Information Exchange

User Friendly Privacy Seamless Protection from
EHR Preserving Data Integration vendor Lock-In
Access
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Process: Validated
Outcomes

Clearly Stated Mindful Model ° Ri!illeroqs technical Ongoing Impact
validation : :
Outcomes Development . Rigorous clinical Monitoring
evaluation

 Careful Local
calibration
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Staff & Knowledge:
Autonomous Staff

Data Literate Valued Analytics Epistemic
Senior Leaders Workforce Authority
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Management Systems:
Meaningful Accountability
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Fit for purpose IG Regulated Clinician and Auditability :
Medical Devices Patient
Proection




Patient Centricity

Risks

-
* Al risks narrowing what

‘counts’ as evidence (EHR
data > lived experience)

* Rise of the ‘data patient’
over the physical person

» Patients risk being
reclassified as 'bad
patients' if they cannot
meet Al standards

SCENARIO A

THE PATIENT IS
DISPLACED

.

. A e e

( Drivers
.

e QOverreliance on
quantifiable metrics

e Constant risk scoring:
permanent ‘sick role’

e Erosion of right not to
know




High-quality care 2:3 gg

( Risks W SCENARIO B ( Drivers W
) . THE FUNDAMENTALS

* Al may shift power away * Automation bias & epistemic
from clinicians OF CARE ARE e;Josion |
* Erosion of fiduciary D|SRUPTED * Performance management

responsibility

by Al proxy

/mrmmflflrﬁ

* Undermines relational trust * Accountability gaps & safety
governance lag

* Care becomes engineering:
from shared decision-making
to mechanistic ‘advice

delivery

MJJ/M/M 7




Available for all 2:3 gg

( Risks 1 THIES(I:\IEI-T;\ (RZ:SAEES ( Drivers

* Biased training data = * Dataset gaps (minorities,
biased recommendations TO BE FOR ALL mental health, social care)
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» Lack of local calibration or
subgroup validation

* Feedback loops reinforce
existing inequalities

AT

Al as a "health service for
the already well"

e Inverse Care Law
becomes Inverse Data
Law




Doomed to fail? $38%

Not if we build infrastructure that embeds NHS values
in design

This means we need anticipatory ethics not just ‘risk
management’

* Whose values are embedded in this system?

* What assumptions underpin this model?

* What happens when patients disagree with
the algorithm?

* Who gets harmed if the system is wrong?
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