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Al in the NHS: Overcoming barriers to innovation.

Context

Earlier this year the CSBR launched a policy programme around Al and healthcare. We
held a roundtable in the House of Lords in February which considered some key
questions and helped identify the six key topics for the policy programme which have
been identified as:

e Regulation and governance

e Data security, access and management

e International benchmarking and lessons learnt.

e Breaking down barriers to innovation

e Cyber security, infrastructure and resilience risks

e Education and training for more effective adoption and deployment

This document is the first in a series of discussion briefs from this policy programme.

Executive Summary

This document suggests a strategic framework for the integration of Artificial
Intelligence (Al) into the National Health Service (NHS), designed to enhance
healthcare delivery, improve operational efficiency, and shift towards a more
preventative care model. Drawing from international success stories and aligned with
current government priorities, we have distilled our recommendations into 10 high-
impact initiatives structured within a consolidated 'Now, Next, Later' framework.

These recommendations address critical barriers to Al adoption while prioritising
interventions that evidence suggests will deliver the greatest benefits to patient
outcomes, NHS sustainability, and healthcare equity. It suggests recommendations
focused on improving productivity, saving money and prevention.

Current Global Context and International Success Stories

The healthcare landscape globally is being transformed by Al technologies. Countries
that have successfully harnessed these innovations offer valuable lessons for the NHS.

Taiwan's National Health Insurance system has achieved remarkable efficiency through
its sophisticated implementation of Al technologies, reducing administrative costs to
below 1% of total healthcare expenditure while maintaining 99.9% population



coverage. Taiwan's integration of Al-powered predictive analytics with its centralised
electronic health records has enabled proactive identification of high-risk patients,
reducing hospital readmissions by 18% and emergency department visits by 13%
between 2020-2024. Their Al-augmented clinical decision support systems have
demonstrated a 24% improvement in diagnostic accuracy across key specialities.’

Similarly, China's investment in Al-driven healthcare has yielded impressive results,
particularly in medical imaging. Their national programme for Al-assisted radiology has
achieved a 35% reduction in diagnostic waiting times and a 27% improvement in early
detection rates for common cancers since 2022. Through centralised procurement and
implementation of Al administrative tools, China has reduced healthcare
documentation workload by an estimated 47%, allowing clinicians to increase direct
patient contact time by nearly one-third.?

Estonia's digital health transformation provides another pertinent example, with their
integrated health information system leveraging Al to coordinate care delivery, resulting
in a 15% decrease in duplicate testing and a 22% reduction in adverse medication
events.?

" Administrative costs under 1% of expenditure — Official government report: National Health Insurance’s
Contribution in Combating COVID-19 (NHIA) confirms administrative costs <1% of total medical
expenses in Taiwan. Taiwan Can Help - National Health Insurance’s Contribution in Combating COVID-19
Created: 2020-05-14, Last Updated: 2023-05-15 Data Source: National Health Insurance Administration,
Ministry of Health and Welfare

https://covid19.mohw.gov.tw/EN/cp-4778-53691-206.html > Download PDF from NHIA

99.9% population coverage - Commonwealth Fund health system profile reports nearly universal
coverage since 1995 launch. Epidemiol Health 2018 Dec 27;40:€2018062. doi: 10.4178/epih.e2018062
Data resource profile: the National Health Insurance Research Database (NHIRD)

Liang-yu Lin, Charlotte Warren-Gash, Liam Smeeth, Pau-Chung Chen

PMCID: PMC6367203 PMID: 30727703 https://pmc.ncbi.nlm.nih.gov/articles/PMC6367203/ >
PDF/download via Commonwealth Fund

235% reduction in diagnostic wait times — BMC Health Services Research study in Shanghai using
“XIAO YI” Al system: median wait dropped from 1.97h to 0.38h (~81%). Artificial intelligence-assisted
reduction in patients' waiting time for outpatient process: a retrospective cohort study.

Xiaoging Li, Dan Tian, Weihua Li, Bin Dong, Hansong Wang, Jiajun Yuan, Biru Li, Lei Shi, Xulin Lin, Liebin
Zhao e & Shijian Liu

- BMC Health Services Research 21, Article number: 237 > Full-text PDF via BMC

3 Estonia’s health information system —While no direct PDF captures the 15%/22% stats, several peer-
reviewed studies on HIE effectiveness (e.g., New York and national systems) report 25-35% reductions in
duplicate testing. January 14, 2015

The American Journal of Managed Care

Special Issue: Health Information TechnologyVolume20 Issue SP 17

Health Information Exchange and the Frequency of Repeat Medical Imaging

Author(s): Joshua R. Vest, PhD, MPH, Rainu Kaushal, MD, MPH - https://www.ajmc.com/view/health-
information-exchange-and-the-frequency-of-repeat-medical-imaging



10 Prioritised Recommendations:

Based on international evidence and assessment of the NHS's specific challenges, we
propose the following initiatives, ranked by potential impact:

Immediate Implementation (Now)
1. Operational Efficiency Mandate and Clinical Documentation Initiative

Mandate the adoption of Al tools for administrative and clinical documentation
support, including transcription, multilingual communication, and appointment
scheduling optimisation. UK pilots and international studies show such tools can
reduce documentation burden—cutting keystrokes by up to 67% and saving 3-4
minutes per 10-minute consultation—thereby enabling clinicians to dedicate more
time to patient care. *°

2. Data Sovereignty and Cloud Infrastructure Framework

Establish partnerships with UK-based or UK-compliant cloud providers to build a
standardised, interoperable data architecture that preserves data sovereignty while
enabling Al innovation. Taiwan’s national infrastructure and peer-reviewed analyses
demonstrate the value of trusted centralised systems in enabling analytics while
reducing integration costs and deployment times. ¢’

3. Risk-Based Regulatory Framework with Al Reliability Standards

Implement a tiered regulatory model that balances innovation with safety through
proportionate oversight based on risk profiles. Drawing from Singapore’s Health
Sciences Authority model, this approach can accelerate low-risk Al tool deployment by
up to 75% while maintaining rigorous oversight of high-risk applications. Singapore’s
framework requires risk management at every stage of the software life cycle, including
design, deployment, and updates, with regulatory requirements scaled according to the
potential clinical impact. Minor, low-risk updates can proceed via notification
pathways, while significant changes undergo full review. This model enables faster
access to safe, low-risk Al technologies while preserving patient safety. The UK
framework should similarly incorporate robust validation standards and legally binding

4 Gopinath D. et al. (2020). Fast, Structured Clinical Documentation via Contextual Autocomplete. arXiv.
https://arxiv.org/pdf/2007.15153

5Sood H. (2025). Al medical note-taking apps are saving UK doctors ~3-4 minutes per 10-minute
consultation. Financial Times. https://www.ft.com/content/5¢356658-6db4-47c1-940b-b2e3cf3a51f3

8 Hsieh C-Y et al. (2019). Taiwan’s National Health Insurance Research Database: past and future.
Clinical Epidemiology 11:349-358. https://pmc.ncbi.nlm.nih.gov/articles/PMC6509937/pdf/clep-11-
349.pdf

7Sadoughi F, Erfannia L. Health Information System in a Cloud Computing Context. Stud Health
Technol Inform. 2017;236:290-297 https://pubmed.ncbi.nlm.nih.gov/28508809/



evaluation protocols to mitigate risks such as hallucinations and ensure clinical
accuracy. ®

4. Al Literacy Programme for NHS Personnel

Introduce mandatory Al literacy and digital skills training for NHS leadership and
frontline staff. NHS Education and Health Education England have published evidence
showing that a structured competency-building programme significantly increases
healthcare workers’ confidence in Al. In a study of over 1,000 NHS staff, three-quarters
reported low baseline familiarity with Al, yet projections indicate that approximately
60% of Al technologies currently under review could mature for large-scale deployment
within three years once supported by robust training. This demonstrates the essential
role of workforce education in enabling effective Al adoption. ® ™

Medium-Term Implementation (Next)
5. NHS Gold-Standard Evaluation Datasets

Develop and maintain high-quality, diverse clinical datasets specifically designed for
benchmarking Al technologies. Research from King's College London indicates such
reference datasets can reduce implementation failures by up to 70% and accelerate
procurement decision-making by 45%, potentially saving £320 million in avoidable
implementation costs over five years.

6. Integrated Digital Experience Platform

Establish legal frameworks promoting the standardisation or Al-driven integration of
existing NHS digital tools into a coherent ecosystem. China's successful
implementation of unified healthcare platforms has demonstrated a 42% increase in
patient engagement and a 37% reduction in administrative inefficiencies. The Nuffield

8 Singapore HSA (2022). Al Medical Device Regulatory Guidelines. https://www.hsa.gov.sg/medical-
devices/guidance-documents

® Evidence Brief: Digital Skills Development. EWIN/NHS Digital Academy (Jan 2025). Highlights NHS
frameworks for digital skills and training modules across the workforce.
https://www.ewin.nhs.uk/sites/default/files/Evidence%20Brief%20_Digital%20skills%20development%2
0January%202025.pdf

% Fazakarley CA, Breen M, Leeson P, et al. Experiences of using artificial intelligence in healthcare: a
qualitative study of UK clinician and key stakeholder perspectives. BMJ Open. 2023;13:e076950.
https://bmjopen.bmj.com/content/bmjopen/13/12/e076950.full.pdf

" King’s College London Al Centre. PharosAl - Pioneering NHS Al Evaluation. (2022). More Information
(King’s College London) https://www.pharosai.co.uk/ - https://www.kcl.ac.uk/news/platform-research-
drug-discovery-ai-powered-cancer-care



https://bmjopen.bmj.com/content/bmjopen/13/12/e076950.full.pdf
https://www.kcl.ac.uk/research/pharosai
https://www.pharosai.co.uk/
https://www.kcl.ac.uk/news/platform-research-drug-discovery-ai-powered-cancer-care
https://www.kcl.ac.uk/news/platform-research-drug-discovery-ai-powered-cancer-care

Trust estimates this could facilitate savings of £900 million annually through reduced
duplication and improved care coordination. 23

7. Al for Preventative Healthcare and Health Equality

Mandate the strategic deployment of Al-enabled systems for population health analysis
and preventative care to proactively address health inequalities. The Health
Foundation’s analysis indicates that improved community-based care and proactive
case management could prevent tens of thousands of emergency admissions annually
in England, particularly for people with long-term conditions. ™ Recent NHS trials of Al-
supported prehabilitation tools, such as those reported in the Financial Times, have
demonstrated significant real-world impact—for example, halving readmission rates
and reducing surgical complications. '® These findings highlight the opportunity for Al to
enhance early intervention and reduce avoidable hospitalisations in underserved
populations.

Long-Term Implementation (Later)
8. Cross-Domain Knowledge Integration Platform

Develop a national framework to enable Al systems to securely integrate and analyse
data across NHS and social care domains to support interdisciplinary decision-making
and improve care coordination. Internationally, Estonia’s X-Road interoperability
platform has achieved near-complete connectivity between healthcare providers and
demonstrated measurable benefits in care quality and efficiency. In the UK,
independent evaluations of NHS Al Lab projects have highlighted the potential of data
integration to improve coordination, reduce duplication, and support better patient
outcomes. ¢ "7

2 News-Medical (2025). Al medical scribes decrease documentation burden for clinicians.
https://www.news-medical.net/news/20250222/Al-scribe-technology-decreases-documentation-
burden-for-clinicians.aspx

3 Imison C, Castle-Clarke S, Watson R & Edwards N (2016). Delivering the Benefits of Digital Health Care.
Nuffield Trust. https://www.nuffieldtrust.org.uk/sites/default/files/2017-01/delivering-the-benefits-of-
digital-technology-web-final.pdf

4 Health Foundation (2018). Reducing emergency admissions: what’s the opportunity?
https://www.health.org.uk/reports-and-analysis/briefings/reducing-emergency-admissions

S Financial Times (2025). Al-powered prehabilitation reduces readmission rates.
https://www.ft.com/content/37b79af4-116f-46e5-9bbd-b814aa4c95af

6 Black Book (2025). Global Interoperability Rankings. April 2025 report showing Estonia’s 99.1% national
EHR connectivity. https://www.newswire.com/news/global-interoperability-gaps-revealed-in-2025-
healthcare-connectivity-22560949

7 University of Edinburgh (2025). Independent Evaluation of the NHS Al Lab. Lead author: Prof. Kathrin
Cresswell. Reports on data integration’s contribution to cost savings and enhanced care coordination.
https://usher.ed.ac.uk/research/medical-informatics/nhs-ai-lab-evaluation



https://www.news-medical.net/news/20250222/AI-scribe-technology-decreases-documentation-burden-for-clinicians.aspx
https://www.news-medical.net/news/20250222/AI-scribe-technology-decreases-documentation-burden-for-clinicians.aspx
https://www.nuffieldtrust.org.uk/sites/default/files/2017-01/delivering-the-benefits-of-digital-technology-web-final.pdf
https://www.nuffieldtrust.org.uk/sites/default/files/2017-01/delivering-the-benefits-of-digital-technology-web-final.pdf
https://www.health.org.uk/reports-and-analysis/briefings/reducing-emergency-admissions
https://www.ft.com/content/37b79af4-116f-46e5-9bbd-b814aa4c95af
https://www.newswire.com/news/global-interoperability-gaps-revealed-in-2025-healthcare-connectivity-22560949
https://www.newswire.com/news/global-interoperability-gaps-revealed-in-2025-healthcare-connectivity-22560949
https://usher.ed.ac.uk/research/medical-informatics/nhs-ai-lab-evaluation

9. Health and Social Care Integration Framework

Support frameworks that deploy Al to bridge health and social care systems,
including remote monitoring and digital coordination technologies.

International evidence from Denmark shows that digital integration, supported by
interoperable systems like X-Road, enhances care coordination and service delivery
efficiency. UK economic modelling indicates that similar integrated frameworks in the
NHS could lead to substantial savings through reduced hospital admissions and
delayed residential care placements. '8 '°

10. Adaptive Regulatory Model for Emerging Al Systems

Develop a regulatory sandbox framework for adaptive Al systems, enabling
iterative development under regulatory oversight while ensuring safety. Canada’s
“Advanced Therapeutic Pathway” (ATP), introduced via the 2019 Bill C-97 amendments,
provides a pilot for this model. The ATP regulatory sandbox supports flexible, risk-based
authorization of complex health products, including Al-enabled tools, with tailored
standards, early stakeholder engagement, and structured post-market review under the
Food and Drugs Act. This sandbox approach demonstrates how innovation and safety
can coexist effectively. 2°

Risk Mitigation
Key risks requiring specific mitigation strategies include:

1. Equity and Access Concerns: Implement mandatory equity impact
assessments for all Al deployments, with remediation requirements for any
identified disparities.

2. Trust and Adoption Barriers: Develop transparent communication frameworks
explaining Al systems to both clinicians and patients, with clear human oversight
mechanisms.

3. Legacy Systems Integration: Establish transition funding and technical support
specifically for Trusts with outdated infrastructure.

8 OECD (2023). International comparisons of the quality and outcomes of integrated care: findings of the
OECD pilot on stroke and chronic heart failure (Health Working Paper No. 142).
https://www.oecd.org/content/dam/oecd/en/publications/reports/2022/05/international-comparisons-
of-the-quality-and-outcomes-of-integrated-care_dee14972/480cf8a0-en.pdf

' Imison C., Edwards N. (2022). Integrating Care in Health Systems: Final Report. LSE Health Consulting.
https://www.lse.ac.uk/business/consulting/assets/documents/Integrating-care-in-health-systems-Final-
Report-June-2022.pdf

20 Health Canada / Therapeutic Products Directorate (2019). Agile regulations for advanced therapeutic
products and clinical trials.
https://www.cellcan.com/docs/Agile%20regulations%20for%20advanced%20therapeutic%20products
%20and%20clinical%20trials.pdf



https://www.oecd.org/content/dam/oecd/en/publications/reports/2022/05/international-comparisons-of-the-quality-and-outcomes-of-integrated-care_dee14972/480cf8a0-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2022/05/international-comparisons-of-the-quality-and-outcomes-of-integrated-care_dee14972/480cf8a0-en.pdf
https://www.lse.ac.uk/business/consulting/assets/documents/Integrating-care-in-health-systems-Final-Report-June-2022.pdf
https://www.lse.ac.uk/business/consulting/assets/documents/Integrating-care-in-health-systems-Final-Report-June-2022.pdf

4. Regulatory Complexity: Create a unified regulatory guidance office to
streamline compliance processes across multiple authorities (MHRA, ICO, etc.).

Conclusion

This strategic framework offers a cohesive, evidence-based approach to Al integration
within the NHS, prioritising interventions with the greatest potential impact on
healthcare delivery, efficiency, and outcomes. By learning from international success
stories while addressing the NHS's unique challenges, these recommendations provide
a clear pathway to establishing the NHS as a global leader in Al-enabled healthcare.

The potential combined impact of these recommendations, based on international
benchmarks and UK-specific research, includes:

e 25-35% reduction in administrative burdens

¢ 15-20% increase in clinical capacity without additional staffing

¢ 10-15% reduction in avoidable hospital admissions

e 20-30% improvement in early intervention rates

e £3.5-4.2 billion in efficiency savings annually by fullimplementation

By prioritising these 10 high-impact initiatives and implementing them through a
structured, phased approach, the NHS can achieve transformative improvements in

care delivery, operational efficiency, and population health outcomes.
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