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Information

ABOUT PPP

Public Policy Projects (PPP) is an organisation operating at the heart of health and life sciences
policy delivery. We bring together senior leaders and practitioners in the public and private
health and life sciences sectors to find realistic solutions to the most pressing issues relating
to health and care delivery.

ABOUT THE DDT PROGRAMME

The Digital and Data Transformation (DDT) Programme from Public Policy Projects (PPP) is
a multi-stakeholder coalition that generates practical recommendations for transforming
health and care services through digital and data. The programme brings together leaders
from the NHS, integrated care systems (ICSs), social care, local government, academia, and
industry to examine priority topics through targeted roundtables and produce actionable,
concise reports that support the transformation of the health and care sector.

This report synthesises insights from the third roundtable in the DDT series. The session
explored the future health and care digital architecture, including the pathway toward a
single patient record (SPR), standards, governance, operating models, and how to realise
value for patients, staff and taxpayers.

This programme of work is supported by a coalition of sponsor organisations, including
Orion Health, Quantexa, Oracle Health, UB Healthcare, Optum and Great West Road PCN.
PPP has retained editorial control of all outputs.

Quotations have been anonymised in line with the Chatham House Rule and lightly edited
for clarity. PPP has supplemented the findings of the roundtable with further analysis to
produce this report.




Foreword

MATTHEW DOUGLAS

Cambridge & Peterborough ICB

Current health reform points firmly toward
a digitally enabled, neighbourhood model
of health and care - one where services are
designed around people and communities,
rather than the institutions that treat them.
This ambition is right, however as this report
makes clear, there remain long-standing
barriers that continue to prevent us from
translating this ‘North Star’ vision into a
practical, everyday reality for patients and
staff.

The infrastructure supporting digital
technology within the NHS—the core of how
systems connect, how data flows, and how
trust is maintained—has long been limited by
fragmented guidance and a lack of common
direction amongst the many providers. Central
to this discussion is a familiar dilemma: how do
we balance local independence with national
consistency? Health policy has often struggled
to strike a balance between local innovation
and the national standards needed for
interoperability and safety.

What is different now is the opportunity
presented through the 10-Year Health Plan.
If we choose to grasp it, we can transform

Former Director of Digital and Infrastructure, NHS

this historic friction into a virtue - building

an architecture that is both flexible and
consistent, rooted in local delivery but
underpinned by national clarity. This is

not a question of technology alone, but of
redesigning the foundations and governance of
the system so that digital tools work with - not
around - the pathways of care.

It was my pleasure to chair this roundtable,
which brought together stakeholders from
system and provider level to interrogate
these challenges openly and constructively.
The breadth of insight shared here reflects
both the ambition of those leading digital
transformation across health and care, and
their realism about the cultural, technical and
architectural change required.

This report does not pretend to offer definitive
answers. Instead, it sets out a set of practical
recommendations that can help shape a
modern and effective digital architecture - one
capable of supporting the aims and objectives
of the 10-Year Health Plan, and of enabling

a health and care service that is integrated,
future-focused, and ultimately designed
around the needs of the citizen.




Current NHS digital architecture models are
largely organisation-bound. There is a need
to pivot the health system towards citizen/
patient-centred architecture, underpinned
by shared workflows and services that
follow the citizen/patient across pathways
and places. Further, shifting toward an
events-driven, real-time architecture model
will better support proactive care and
automation.

The development of a single patient record
(SPR) could ‘liberate’ data from individual
applications, and allow for tailored data
presentations to different users, whether

it be a clinician, social worker or citizen/
patient, etc. However, the SPR must be
designed to surface the correct data at

the right moment, rendered in a way

that is appropriate for different users.
Over-exposure of unnecessary data risks
confusion and misinterpretation from users.
Conversely, under-exposure risks harm and
may lead to missed opportunities to develop
actionable insight and address health
challenges.

The Federated Data Platform (FDP) and
SPR should develop as complementary
platforms. While both platforms have
distinct use cases (FDP typically operational
and SPR more clinical), lessons from FDP
development so far suggest that openness,
interoperability, and actionability, rather
than vendor lock-in, are crucial factors

for successful digital development and
developing national systems. A hybrid
approach containing national standards

with local flexibility remains essential in the
development of digital architecture.

Modern digital architecture requires a
nationally agreed ‘base’, such as ISO-based
data models, openEHR, Observational
Medical Outcomes Partnership (OMOP)

or Fast Healthcare Interoperability
Resources (FHIR). This base must maintain
alignment with international norms to avoid
‘anglicising’ digital services.

Data must flow directly into workflows in
order to inform care choices. Shared care
records have helped close information gaps,
but they require more integrated processes
to improve clinical decision-making further.
While shared care records are widely
recognised as critical infrastructure for
digital transformation, they face significant
funding uncertainty, requiring sustainable
investment and clearer national leadership
to realise their full potential.

There remains a pressing need to simplify
information governance to build modern
digital architecture and encourage safe

and effective data sharing. Delegates
emphasised the duty to share data to enable
direct care, with consistent, system-wide
agreements that avoid repeated, bilateral
negotiations.

Providers and systems must pursue a
simplified digital estate, disinvest where
solutions no longer deliver, and prioritise
capabilities with the most significant
system-wide impact.




Recommendations

1a

1b

2a

2b

2c

Adopt a patient-centred reference
architecture that organises data, systems
and workflows around the citizen/patient.

Publish a national target architecture
that models how NHS digital services

fit together across three states of

care: personalised/digital self-service,
neighbourhood/integrated, and site-based
- each with common, reusable services
(identity, consent, tasking, notifications)
that span them.

Create a national event taxonomy for

the three states of care. Provide worked
examples for typical journeys (such as
frailty, maternity and mental health crisis)
and specify how events, data and tasks
move between settings.

Mandate a core data model and open
standards to eliminate one-off integrations,
allowing suppliers to plug into systems
more easily and make patient data portable
across the NHS.

Set and enforce one national data

model and API standard for clinical
information. Publish the mappings
between International Organisation for
Standardisation (ISO) 13606 and Fast
Healthcare Interoperability Resources
(FIHR) and require agreed openEHR
archetypes where openEHR is used.
Supply reference artefacts (schemas,
profiles, test suites) and a migration guide
for legacy systems.

‘Liberate’ data from apps and require that
all clinical systems implement export/
import and APIs aligned with the national
model, ensuring a ‘write once, read many’
approach across settings and vendors.

Prioritise an event-driven backbone to
digital architecture that ensures that key
changes (events) in citizen/patient status
drive workflows. This will allow systems to
react in real time.

3a

3b

3c

4a

4b

5a

5b

RECOMMENDATIONS TO CREATE A MODERN HEALTH
AND CARE DIGITAL AND DATA ARCHITECTURE

Introduce an NHS ‘event bus’ pattern for
state changes that require action, starting
with high-value events, such as diagnosis
change, discharge readiness or medication
changes. This shared service would then
deliver key event updates to subscribed
systems across health and care.

Before the delivery of updates, the bus
should check the purpose of the use as
well as consent/opt-outs, roles and data
minimisation so each recipient only gets the
information they need/are allowed to see.
Track a core benefits set: time-to-share

for critical data, time-to-task from insight,
avoided duplication, pathway cycle

time, staff experience, patient-reported
confidence/understanding, and equity
metrics (such as access by language group).

Design digital systems for ‘decision
intelligence’, not just to produce insight.
To help enable this, analytics should be
directly tied to workflow by default.

Require analytics platforms (including

FDP use cases) to emit actionable ‘insight
objects’ that create tasks in operational
systems with clear ownership and due
dates; verify completion via closed-loop
telemetry.

Insight objects should trigger tasks in EPRs,
PAS/ED systems, primary care systems and
community platforms, with closed-loop
feedback.

Simplify information governance to enable
lawful sharing.

Provide national templates and system-
wide sharing agreements (with a strong
“duty to share” framing) to reduce delays
and duplication.

Publish model IG frameworks, DPIAS,
DSAs and a standard consent framework
that recognises the duty to share. Offer a
‘common controls catalogue’ to expedite
approvals.




6a

6b

7a

7b

Codify the “done once nationally”
vs “done locally” split.

Centralise standards, identity,
consent and reference data,
federate pathway design, Ul
templates and local analytics
nuances. Measure and publish
benefits.

Classify shared care records as
critical national infrastructure,
guaranteeing recurrent funding
and supporting integration with
tools like the NHS App to enhance
patient access.

Create a national library of user
interface, actionable visualisations
and pathway models.

Share reusable, Al-enabled Ul
components and reference
pathway models to ensure
consistent quality while allowing
local adaptation.

Curate reusable Ul templates

and pathway models (forms,
summaries, care plans), including
Al-assisted variants. Allow local
adaptation but maintain versioned,
shared assets to drive quality and
reduce unwarranted variation.

8a

8b

9a

9%

10.

Ensure architecture embeds wider
determinants by design.

Plan for privacy-preserving linkage with cross-
government datasets through the National
Data Exchange. Use robust entity resolution
and transparent minimisation to unlock
preventative and targeting benefits safely.
Align with cross-government data initiatives.
Architect for linkage with the National Data
Exchange and wider determinants (education,
welfare, housing, justice) using privacy-
preserving approaches and robust entity
resolution.

Protect openness and competition.

Ensure commercial frameworks avoid vendor
lock-in; enable a genuine marketplace of
interoperable components for both FDP and
SPR-related capabilities.

Set commercial guardrails that prevent lock-
in, enable competition and allow modular
substitution. Publish conformance status for
suppliers; fund transition for high-value legacy
migrations.

Finally, equality and social justice must

be treated as architectural requirements,
embedded through consistent data fields
and federated approaches to balance local
autonomy and national needs.




Roundtable findings

INTRODUCTION
The commitment to move “from analogue to ensure that systems and providers work
to digital” requires more than new tools and together effectively.

software. Our group of experts and digital leads
argued that it demands a shift in architecture, as Examples of the different components of digital

well as culture and incentives. architecture:

Digital architecture is the plan for how digital « Clinical systems, apps, data stores, analytics,
services, data, and tools work together to ensure and user interfaces

that the correct information reaches the right « Standards, APIs and event signals

people safely, quickly, and reliably. Much like a + Data sharing agreements, including security
city plan, which consists of roads (connections), considerations, privacy, access controls, and
buildings (systems), addresses (identifiers), and audit tools

the rules of the road (standards), health and + Governance, reusable components, and ways
care must have an effective digital architecture to add/replace parts without disruption

DIGITAL ARCHITECTURE ‘CITY MAP’

ACUTE (EPR) IMAGING AND PRIMARY CARE IDENTITY
Orders, meds, LABS GP systems, NHS login,
notes PACS/VNA « LIMS SystmOne/EMIS Staff ID

_._._ CONSENT &

PREFERENCES
Citizen-controlled
COMMUNITY AND SOCIAL ED/ Purpose-bound
MENTAL HEALTH CARE URGENT Revocable
Community EPR, Care Case mgmt, Triage, Proxy/delegation
plans, Allied health Safeguarding Flow
I NOTIFICATIONS
_._._ Who/what/when/
I I how, Audit receipts
4 \ 4 \
ANALYTICS AND OPERATIONAL TASKING &
FDP USE CASES STORES WORKFLOWS STANDARDS
Registries, Bl/ Events, APIs Meds & SAFETY
Dashboards, Data CDR/Repositories reconciliation, FHIR/APIs
products 4 Post-discharge Security
~ calls Observability
|\ J
Legend
B APIs / data connections () Shared services City Metaphor
. Consent checkpoints C) Domain systems Roads (APIs), Buildings (systems), Addresses
(identifiers), Rules of the road (standards & consent)




What effective digital architecture leads to in
healthcare:

« Fewer logins and clicks for patients and
staff, which creates a more effective
workflow

« Information shows up where work happens,
and staff spend less time sifting through
portals and dashboards

« Trustworthy data that provides a single
source of truth with clear ownership

« Systems can be changed, swapped or
added without disruption

To enable a substantial shift from analogue
to digital, the 10-Year Health Plan promotes a
range of devices and technologies, including
Al, genomic, and wearable technologies,

as well as positioning the NHS App as a
central component of future health and care
delivery.*

Delegates present at this roundtable recognised
both the ambition and the friction inherent

in the 10-Year Health Plan’s ambitions: the
need to move from organisationally bound
systems to patient-centred, event-driven (i.e.
real-time reaction to patient state changes)
services, from duplicated point solutions to a
simpler, standards-based estate, and from data
locked inside applications to data that is ‘liquid’,
trustworthy and designed for action. The NHS
must develop a digital architecture that shifts
from a ‘store then report’ mentality towards a
‘signal then act’ approach, supporting proactive
care and automation - not just information
sharing.

In the context of significant flux in the
structure of UK health and care, there remain
debates as to how these objectives are best
achieved, standardised, and able to deliver
local autonomy and flexibility. While falling
short of providing definitive answers to

these longstanding challenges, this paper
articulates some of the complexities inherent
in modernising digital architecture in the NHS.

The way we deliver care needs to be more patient-
centric... that’s a real calling for a different
architecture than we've ever had before.

The task for services across the NHS is to translate
a ‘North Star’, as described in the 10-Year Plan,
into a practical roadmap or blueprint for change

- one that defines what should be done once,
what should be adapted locally, which standards
to mandate, and how to measure ‘value’ within
digital health architecture. Roundtable delegates
sought to address these challenges and present a
blueprint for future digital architecture.

From organisational to patient-centred
architecture

There were calls throughout the discussion to
embed patient agency into digital architecture.
Delegates agreed that existing digital capability
models are still mapped around organisations,
rather than citizens/patients. This approach fails
to follow individuals through their pathways

as they interact with various components of
health and care. The system must pivot towards
patient-centred and adaptive architecture,
defining capabilities that are stable regardless of
organisational form or scale and then specifying
what is ‘best done once’ on a national level versus
what can be configured locally and flexibly.

Delegates outlined three operating ‘states’ that
need to be balanced to inform the design of this
architecture:

+ Personalisation and digital self-service, which
includes services surfaced primarily through
the NHS App and companion services

* Neighbourhood integrated care to allow for
shared tasking, workflow and context across
primary, community, mental health, social
care and Voluntary, Community and Social
Enterprise (VCSE) partners

+ Site-based care with digitally mature sites
in acute and community settings that
interoperate seamlessly with the other states
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Delegates also called for the NHS to define

a small set of shared services that operate
uniformly across all three states to encourage
greater continuity, speed and safety in digital
tools and workflows:

+ Identity services: who a patient or staff
member is (such as an NHS login and staff
identity) across all settings

+ Consent and preference services: what a
person has agreed to share and for what
purpose, the NHS App could be developed to
introduce citizen controlled consent

+ Tasking/orchestration services: to create/
assign/track tasks (such as “meds
reconciliation”, “post-discharge call”)
regardless of which system triggers it

+ Notification services: consistent rules for
alerts/messages - who gets what, when, and
how across apps, community teams, and
hospitals

We'll have to create integrated services behind the
patient channel... it’s a change of culture more
than technology in some cases.

Delegates urged realism on sequencing.

Legacy complexity and heterogeneous estates
require ruthless prioritisation - addressing

the foundations, retiring duplicative tools, and
focusing investment on capabilities that unlock
value across pathways. “We’re going to have to
make some hard decisions... tidy up legacy... [and]
be ruthless about what we can and can’t do now.”

The single patient record: liberate data, tailor
presentation

There was a strong consensus among
roundtable delegates that the SPR should be a
durable, application-independent longitudinal
record. One contributor made the case plainly:
“No computer system lasts as long as a record...
the data has to be liberated from the computer
system that generated it.”

However, the means through which the record
is rendered must vary. “Write once, present in
many different ways,” stressed one participant,
cautioning that citizens, social workers and
clinicians hold different mental models and
information needs. Clinicians do not need
every granular data point at decision time;
they need salient summaries with the option
to drill down: “You don’t need all that data to
go to ED...you want the summary that lets you
make the decision.” Integration with the NHS
App will be a crucial means through which the
SPR can ‘liberate’ patient data. However, this
integration must also be broader than NHS
acute services, encompassing community
services, social care and mental health. A single
health record (or personal health record) will
support at liberation, providing patients with
more control.

Crucially, the SPR should not be reduced to a
single use case or vendor format. A pragmatic
stance emerged of aiming for a generic base
record (one that is durable and medico-legally
reliable) with mappings to multiple standards
and presentation layers, avoiding use-case-
specific lock-in.

Centralised vs distributed single patient
record

Do we mean a single, centralised dataset, or
interoperable systems that assemble a patient
view in real time? The PHM implications differ.

A more centralised SPR with a single
longitudinal store can be more effective for
population health management (PHM), as

well as for research and secondary uses that
benefit from stable schemas and whole-
system linkage. A more centralised approach
also simplifies analytics and risk adjustment,
but concentrates cyber/operational risk, can
increase data latency, and risks supplier lock-in
without strong openness/exit safeguards.




A more local or distributed SPR approach
would benefit direct care, particularly where
data ‘freshness’, and the need for data to
remain close to source systems, matter. This
also reduces duplication and some IG friction,
but demands robust interoperability, identity/
consent brokering, metadata/catalogues, and

“compute-to-data” patterns for secondary use.

Delegates called for a pragmatic, hybrid SPR
approach. The SPR should centralise what
must be durable and shared at scale (master
data, registries, entity resolution, curated
PHM layer), while assembling patient views
in real time for care via standards-based
APIs. This keeps operational pathways fast
and flexible, while still enabling high-quality
secondary use.

Landing on clear standards

We need to start with a universal standard and
an international-by-default mindset.

Delegates urged the system to “land” on

a clear standards baseline and mandate
conformance. Options referenced included
ISO 13606, openEHR, OMOP, and FHIR, with a
strong steer towards international alignment
to reduce costs and enable domestic vendors
to compete globally.

EVENT SOURCES
E3) pRr

Keep it as international as possible as ‘anglicising’
standards is just a cost to us.

Potentially useful examples cited by participants
include the European Health Data Space -
regulation which aims to establish a common
framework for the use and exchange of electronic
health data across the EU, the International Patient
Summary, and comparable work overseas, as
useful models to watch - even if political realities
limit formal participation.?

Event-driven services and “architecture for action”

A recurring theme was the need to shift from static
data stores and retrospective reports to event-
driven patterns that trigger timely action. “Some
things are best served by events... we're moving into a
much more events-based architecture.”

Delegates contrasted the success of shared care
records in closing information gaps with their more
limited impact on decision-making where process
integration is missing. Actionability requires:

+ Anevent bus for state changes, (state changes
could be new diagnosis, discharge ready,
deterioration alert)

+ Tasking and workflow hooks into EPRs, primary
and community systems

+ Closed-loop feedback to measure whether an
action or intervention happened and with what
outcome

SUBSCRIBING SYSTEMS

e Tasking Engine

@ Primary Care

Community Services

eed

f

Shared Care Record

EVENT BUS
Broadcasts patient-

centric state changes ’
& I Analytics

B Alerts/Workflows
8 Population Health Tools

/—

Closed-Loop Feedback f
Was the action taken?

What was the outcome?
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Delegates called for the development

of an event bus (a software architecture
component that facilitates communication
between different parts of an application

or between different applications, using a
publish-subscribe model) - this could be
aligned to the National Events Management
Service (NEMS), to broadcast patient-centric
state changes to subscribing systems.?

Information governance: enable the duty
to share

Persistent |G friction slows integration and
data sharing within and across health and
care. Participants called for simplification
that recognises the duty to share for direct
care, supported by standardised, reusable
data sharing agreements and clear national
positions to reduce repeated negotiations.
This aligns with the Caldicott Principles for
the safe and effective sharing of data in
health and social care, as well as existing
NHS IG guidance.*®

“Done once nationally” vs “done locally”

The roundtable endorsed a practical division
of labour within digital architecture, between
elements that are better being “done once
nationally” (i.e. build/decide it once for all
systems and providers, so all regions and
suppliers reuse the same architecture),

or “done locally”, which allows for flexible
configuration between regions, and tailoring
for local pathways, teams, and priorities.

+ Done once (national/system): identity,
consent, core data model and
terminologies; standards, conformance
testing; cybersecurity baselines;
event taxonomy; reference services
(notifications, audit, provenance)

« Done locally (with guardrails): pathway
design and configuration; user interface
(Ul) templates adapted to local contexts;
local analytics enrichment

To accelerate reuse, delegates proposed a
national library of Ul and process models
(including Al-enabled components), enabling
consistent quality while preserving necessary
variation by speciality or setting.

Equity, usability and the correct exposure
of data

Data presentation must be safe,
comprehensible and context-aware to each
individual user. As one attendee reflected

on seeing pathology results in the App: “/
honestly have no idea what they are... I'm not
a haematologist.” The SPR should therefore
support layered views, progressive disclosure
and multilingual accessibility - this will help
ensure that the right person sees the correct
data at the right time.

Delegates stressed that equity must be baked
into digital architecture from the outset. There
were calls to standardise a minimal set of
equity-critical fields (such as ethnicity, disability,
language/communication needs, reasonable
adjustments, and postcode-based deprivation),
enforced across APIs and validation, while
maintaining a federated data model to allow
local services to retain autonomy while
contributing to a shared view. Disaggregation
should be a protected characteristic in the
default dashboards and in data quality checks.
Architecture should be designed to capture
Patient-Reported Outcome Measures (PROMs)
and Patient-Reported Experience Measures
(PREMSs) using common instruments and codes
(such as FHIR questionnaire response with
agreed-upon value sets) so that outcomes are
comparable across settings and inequities are
visible and actionable.

VCSE providers should be integrated, as first-
class data publishers/consumers, into digital
architecture via ‘lightweight connectors’ and
standard templates. This will help ensure
activity and outcomes for underserved groups
are captured and used to close gaps.




The complementary levers of FDP and SPR

Insights from PPP's prior roundtable on
the FDP remain pertinent: the need for
clarity of purpose when designing national
platforms as well as openness by design,
and inclusion of primary, community,
social care and wider determinants data.®
A hybrid approach to data architecture
that incorporates national standards while
allowing for local flexibility was again
endorsed, with explicit warnings against
vendor lock-in and calls for transparent
commercial frameworks that foster a
genuine ecosystem.

Keep markets competitive and avoid
monopolies. Full data separation is a must,
so suppliers compete on features rather than
lock-in.

Delegates outlined how entity resolution and
privacy-preserving linkage can be key enablers
for operational decision making through the
FDP and clinical decision making through the
SPR, particularly as cross-government datasets
mature via the National Data Exchange.

There were calls from software leads to establish a
national metadata registry (covering provenance,
permissible use and quality expectations)
alongside entity resolution quality rules (match
thresholds, stewardship and audit) so datasets
can be safely linked across programmes, making
FDP outputs immediately reusable in operational
and PHM decision making.

One way to ‘liberate the data’is to focus on
metadata... Data quality is dynamic; we need
to describe quality expectations so repurposing
is safe.

13



Conclusion

The future NHS digital architecture must actionability is driven into frontline workflows.
be patient-centred, standards-led and Alongside this, there is a need to align with
event-driven, with data ‘liberated’ from cross-government data initiatives and protect
applications, rendered safely for each an open, competitive ecosystem.

user, and connected to actionable insight.

Delegates present at this roundtable If the NHS can combine clarity of design with
stressed that this journey is not a 'big discipline in execution, it can move from well-
bang’ replacement but a cumulative intentioned fragmentation to a simpler, trusted,
transformation where reference architecture high-value digital estate - one that truly follows
and standards are established, an event the patient, supports staff, and delivers better
backbone is stood up, IG simplified, and outcomes for all patients and citizens.
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