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THE BAZALGETTE SERIES
Investigating the use of data in health care 
for research, prevention and better care



The Bazalgette Series is a group of seminars hosted by OptumLabs® that 
investigate the use of data in health care for prevention, better care and 
research. The series is named after Sir Joseph Bazalgette, an engineer who 
redesigned the systems to bring clean water to Londoners by separating 
sewerage and drinking water in the 19th Century to reduce the burden of 
communicable disease. 

This opening seminar, Data Infrastructure, and the subsequent seminars contribute to 
ongoing discussions and debate around system redesign required to transition the health 
system from one of cure to prevention. 

Each seminar re-imagines different aspects of the health system and proposes alternative 
methods to support data driven health care delivery and system transformation that is more 
suited to the epidemiological change in disease that has occurred in the 21st Century.

We believe that re-thinking these separate elements of the health system will provide a 
comprehensive proposal for delivering improved health to the population and generate 
topics of further intrigue and discussion.

THE TOPICS TO BE ADDRESSED BY THE SERIES INCLUDE: 

• Data Infrastructure

• Data Governance

• Research and Innovation: Using Real World Evidence to drive medical innovation

• Research and Innovation: Delivering medical innovation through translation

• Patient Empowerment

• Enabling Clinicians

• New Analytical Methods

• Learning Health Systems

The series aims to re-imagine the use of health data as the new engineering to tackle the 
burden of non-communicable disease.

PREVIEW
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The value and importance of data
The rise of data and its influence means that data flow should be now viewed as integral to 
medical care and not solely a separate infrastructure issue. By acknowledging its importance and 
fundamental contribution to both prevention and the care pathway, we will improve the likelihood 
that citizens are healthier and patients receive higher quality and safer care. 

Data has a value proposition across all sectors of the UK economy and, in light of the 
government’s industrial strategy1 and the life sciences sector deal,2 is a key driver of industry 
collaboration, investment and innovation. The NHS in England will benefit from increasing the 
use of data and partnering with data expertise across industry to develop new and innovative 
treatments. Challenges around supporting these strategies will be connecting data locally, 
upscaling data from local health economies to a national level and ensuring data is interoperable 
between different localities. As more data becomes available, global efforts to link and compare 
data could drive powerful insights in health and care.

For the NHS in England to be an agile and adaptable system, it needs to be relentlessly enriching 
data by linking multiple sources including; socio-demographic, social care, electronic health 
records (EHRs), and genomic and molecular data. Linking will ensure high data quality to support 
precision and personalised medicine to become reality. This will instigate a more preventive and 
less reactionary approach to address the health challenges of the 21st Century, including social 
determinants and non-communicable disease (NCD). Linked data sets alongside new computer 
science techniques could generate insights that transform the health of citizens throughout  
the country. 

One challenge however, is explaining that data drives both effective system planning and 
performance improvement. Prior public communication and engagement has not made this  
entirely clear.

Data, information and technology
All available data and associated information should be accessible to the appropriate individuals 
when needed, so patients and their carers have the knowledge they need to manage their 
conditions, and clinicians are able to make fully informed decisions. Understanding Patient Data is 
a group set up to support better conversations about the uses of health information. They have 
created animations to show how data can support practice. For data to drive the best possible 

1.  HM Government. Industrial Strategy Building a Britain fir for the future. https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/664563/industrial-strategy-white-paper-web-ready-version.pdf. Published Nov. 27, 2017. 
Accessed Feb. 21, 2018. 

2.  Gov.UK. Government and life sciences sector agree transformative sector deal. https://www.gov.uk/government/news/
government-and-life-sciences-sector-agree-transformative-sector-deal. Published Dec. 6, 2017. Accessed Feb. 21, 2018. 

KEY TAKEAWAYS

•  Data offers value to all sectors in the UK including health care. 

•  Data is an integral part of medical care and should be considered as a 
critical component of care delivery. This is based on the observations 
that (1) data “carries” care (lab results, prescriptions), and (2) a lack of 
flowing data can, therefore, result in patient suffering. 

•  There are practical steps to improve electronic health records (EHR) 
capabilities and clinician satisfaction.

•  Dissemination of information should be encouraged amongst  
health professionals.

Data flow should  
be now viewed  
as integral to 
medical care

Linked data sets 
alongside new 
computer science 
techniques could 
generate insights 
that transform the 
health of citizens 
throughout the 
country.

https://www.youtube.com/watch?v=5ZtgfXTACRs&feature=youtu.be
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/664563/industrial-strategy-white-paper-web-ready-version.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/664563/industrial-strategy-white-paper-web-ready-version.pdf
https://www.gov.uk/government/news/government-and-life-sciences-sector-agree-transformative-sector-deal
https://www.gov.uk/government/news/government-and-life-sciences-sector-agree-transformative-sector-deal
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decisions, it must present information to users in an understandable and useful format. This is 
particularly true for patients, as most health care information will be generated by and tailored to 
clinician knowledge and workflows. 

One notable issue is Human Centred Design; providing information to patients in such a way as 
to incentivise them to actively use their medical records based upon what motivates them most 
to engage in their health. In other words, simply providing patients access to their health records 
won’t necessarily lead to improved health care quality. Given the free at the point of use NHS 
model, creative thinking will be required as incentives must be provided that don’t rely on providing 
patients a financial benefit. At the same time, policymakers should analyse patient cohorts of those 
who do not access their records to try to understand why, and then work towards solutions to 
increase uptake amongst patients who are less engaged. As new sources of information become 
more commonplace, such as wearables and apps, policymakers should observe the new ways that 
patients are engaging in their health through personally generated data and consider ways to 
harness this engagement to drive behaviour change and health data literacy. 

It is also essential that the public know exactly what information they will be able to extract 
from their integrated record and how this information will benefit them. The ability to clearly 
articulate this benefit to the public is likely to significantly increase both trust and support for data 
aggregation and sharing. However considering variable levels of data literacy amongst patients, 
policymakers should consider the potential of exacerbating health inequalities between those who 
do and do not take full advantage of access to their health record. 

A further point is the degree of co-control between patients and clinicians, including the extent to 
which patients add and edit information within their own EHR. Participants questioned whether 
providing too much control to the patient would affect the quality and integrity of the data. It is 
important that providers and policy-makers balance the level of patient control over data entry 
to ensure that data integrity is maintained while supporting patient centred provision of care and 
record management. 

For clinicians, EHR systems should consider some immediate technical capabilities such as single 
sign-on set ups, voice recognition, synchronised actionable alerts, and system designs that fail 
safely so as to ensure minimal disruption if technology does fail. This should not be “paper under 
glass”— just computerising the old style of paper records. Further, it should be easy for clinicians 
(or office staff) to keep records “tidy” and fix errors — so that the entire endeavour is not doomed 
to suffer from GIGO (“Garbage In, Garbage Out”).

Underlying many of these issues rests the necessity that data is relevant, accurate and maintained. 
In particular, seminar participants questioned who would be responsible for ensuring data held 
within an integrated record meets this requirement. EHRs are an authoritative document through 
which individuals sometimes access other government services — such as the welfare system — and 
therefore must accurately reflect a patients’ health state.

Direct care and prevention
In their most advanced state, EHRs can facilitate direct patient care, enable more effective system 
planning and management, and provide real world information for research to improve health. 
However, current information sharing across barriers of primary, secondary and social care is 
inconsistent and often inhibited by processes, technological capabilities and clinician inertia — all 
of which are addressable. Instant messaging applications that allow professionals to communicate 
across these boundaries could be one quick solution, provided care is taken to ensure data is 
shared in the appropriate context of care. One such example that illustrates successful data sharing 
across multiple boundaries and organisations is the Connecting Care initiative from Bristol that aims 
to deliver a “detailed, local, shared record.”3 Organisations and local health economies should seek 

Data Infrastructure 
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their health
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to learn from other areas with high performing organisations not hesitating to share successes. This 
needs to be spread more quickly. New methods to disseminate information should be looked into. 

The challenge presented by non-communicable disease is that many of its causes derive from  
social determinants, which require radically different interventions than those for communicable 
disease; for example, upstream intervention, social care and preventive measures. Data is critical  
to understanding changing patterns of disease, as well as to understanding the health of 
communities around the country. Going one step further, it is possible that social prescribing  
could be built into the systems at the point of medical care, and medical referrals could originate  
in social care systems.

Further, as the public becomes more familiar with the current structure of the NHS and the 
associated constraints in service delivery, the argument for data to be shared and used to reduce 
those limitations may become more compelling. 

Research 
There are many who believe that research should be considered an essential element of the NHS’ 
function, rather than a secondary use. In an ideal state, the health system would develop whole 
system intelligence in real time, embedding both information continuity and research. Research 
aligned to the health system can make a big impact. While this concept may seem daunting, a 
parallel might be found in the progress made in human genome sequencing. When the completion 
of the first survey of the entire human genome was first announced by former US President Bill 
Clinton and former UK Prime Minister Tony Blair in 2000, the cost was estimated at $2.7 billion. 
This can now be routinely achieved for less than $1,000, with genomics establishing itself in clinical 
care for cancer and other diseases.4 

Despite this achievement, as well as the progress made in life expectancy over the last few 
decades,5 there are still many significant health challenges that research could help address. For 
example, the dearth in progress of developing effective treatments in dementia which either slow 
the progression of or prevent the condition, or the continued delayed diagnosis of pancreatic 
cancer leading to high mortality rates, make it clear that research should be an integral component 
of the health system. 

The health system should be actively encouraging patients to participate in research-related 
activities to increase the availability and quality of data resources so that high impacting research 
can take place on diseases like dementia. This should be done while taking into account the privacy 
concerns of individuals and implementing the appropriate policies to safeguard people’s personal 
information. Prior studies have shown that patients are more likely to participate in research 
activities if they know there may be a societal benefit.6

Some leading examples of research using Real World Evidence (RWE) exist, including the European 
Medical Information Framework (EMIF) which is amalgamating the data of more than 40 million 
European adults and children to investigate a wide range of diseases. Another example is the 
UK Clinical Record Interactive Search (UK-CRIS) Programme that links mental health information 

3.  Tuckett, A, Pace E & Neads N. Connecting Care Data Sharing Agreement. https://www.bristolccg.nhs.uk/
media/medialibrary/2016/01/FOI_1516_264_connecting-care-data-sharing-agreement-v3-sept-15.pdf. 
Published Aug. 19, 2015. Accessed Feb. 2, 2018.

4.  National Human Genome Research Institute. The Cost of Sequencing a Human Genome. https://www.
genome.gov/27565109/the-cost-of-sequencing-a-human-genome/. Published July, 6, 2016.  
Accessed March, 12, 2018. 

5.  Gov.UK. Chapter 1: life expectancy and healthy life expectancy. https://www.gov.uk/government/
publications/health-profile-for-england/chapter-1-life-expectancy-and-healthy-life-expectancy.  
Published July 13, 2017. Accessed Feb. 21, 2018.

6.  Wellcome Trust. Public attitudes to commercial access to health data. https://wellcome.ac.uk/sites/default/
files/public-attitudes-to-commercial-access-to-health-data-summary-wellcome-mar16.pdf.  
Accessed Feb. 19, 2018. 
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https://www.bristolccg.nhs.uk/media/medialibrary/2016/01/FOI_1516_264_connecting-care-data-sharing-agreement-v3-sept-15.pdf
https://www.bristolccg.nhs.uk/media/medialibrary/2016/01/FOI_1516_264_connecting-care-data-sharing-agreement-v3-sept-15.pdf
https://www.genome.gov/27565109/the-cost-of-sequencing-a-human-genome/
https://www.genome.gov/27565109/the-cost-of-sequencing-a-human-genome/
https://www.gov.uk/government/publications/health-profile-for-england/chapter-1-life-expectancy-and-healthy-life-expectancy
https://www.gov.uk/government/publications/health-profile-for-england/chapter-1-life-expectancy-and-healthy-life-expectancy
https://wellcome.ac.uk/sites/default/files/public-attitudes-to-commercial-access-to-health-data-summary-wellcome-mar16.pdf
https://wellcome.ac.uk/sites/default/files/public-attitudes-to-commercial-access-to-health-data-summary-wellcome-mar16.pdf
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Health Data Research UK (HDR UK) is a new health and biomedical  
data science research institute that seeks to provide national leadership 
to advance the UK research base. Its mission is to:

•  Develop interdisciplinary skills and capacity 

•  Develop cross cutting analytical methods, tools and standards 

•  Develop secure interoperable research environments and data flows 

•  Develop partnerships to facilitate the rapid application of the 
institute’s research 

On the same day as the seminar, HDR UK announced it was awarding 
£30 million of funding to six sites across the UK to address challenging 
health care issues through the use of data science.7

for approximately 2.5 million citizens across multiple mental health trusts to support research. 
These programmes demonstrate to localised health economies how to develop integrated research 
frameworks. Established research networks such as these can be used to also demonstrate the 
contribution of research to wider society — and to help the public see that data can truly improve 
wellness, prevent disease and save lives. 

OptumLabs and its partners have demonstrated the breadth of research possible using RWE  
to publish work in peer reviewed journals that are contributing to improving the health system  
for everyone.

In addition to this, the Making a difference: Impact Report 2017 published by the Association of 
Medical Research Charities also showed the impact of ensuring data is available for research to be 
conducted using RWE. 

7.  HDRUK. £54 million funding to transform health through data science. https://hdruk.ac.uk/news/54-million-
funding-to-transform-health-data-science/. Published Feb. 7, 2018. Accessed Feb. 27, 2018. 

FURTHER KEY QUESTIONS

•  Who is accountable for accuracy and who exercises control over  
the data contained within an integrated record? 

•  How can patients be incentivised to engage with their health  
through data? 

•  How can we provide access to family members and carers  
who are often critical to disease prevention and health care?

•  How can health and medical information be presented to the  
public in ways that are understandable and usable? 

•  How can the societal benefit of health data for planning, improving 
care delivery generally and for research best be explained to the  
general public?

Data Infrastructure 

https://www.optumlabs.com/perspective/published-research.html
https://www.researchmedia.com/amrc/making-a-difference-impact-report-2017/case-studies/
https://hdruk.ac.uk/news/54-million-funding-to-transform-health-data-science/
https://hdruk.ac.uk/news/54-million-funding-to-transform-health-data-science/
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Data Flows
The data flow for direct care diagram is an attempt to visualise a desired state of information 
flow in a redesigned health system that is enabled by data. This places the flow of information as 
fundamental to the care pathway and ensures data is always available to the right person in the 
right place at the right time. 

The diagram uses the example of the treatment of a hypothetical type 2 diabetes patient to focus 
the discussion and build a foundation of points and principles that organisations looking at the 
flow of information should consider for other disease categories.

Adult Type 2 Diabetic Patient (non-acute) — data flow for direct care 
desired state

• Research and 
Innovation

• System Planning
• Voluntary Sector
• Social Determinants

Citizen

Adult Type 2 Diabetic Patient (non acute) – Data flow for direct care desired state
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Condition specific advice

This diagram complements existing work undertaken by REFORM in their report ‘Thinking on its 
own: AI in the NHS’ which visualises data flows at a high level in the NHS and demonstrates the 
complicated interactions of information flows within the health system.8 The work undertaken by 
REFORM depicts information flows at the system level while the OptumLabs diagram presents at 
a more disease specific individual patient level. As noted by REFORM, neither of these diagrams 
account for regional or actor level variances which could complicate the blueprint further. The 
diagram by REFORM can be seen on page 8.
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8.  Harwick E, Laycock K. Thinking on its own: AI in the NHS. http://www.reform.uk/wp-content/
uploads/2018/01/AI-in-Healthcare-report_.pdf. Published Jan. 2018. Accessed March 4, 2018.
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Note: This data flow map is not a perfectly accurate depiction of reality. It does not take into account regional variations and various other local particularisms. 
It is meant to give a general overview of the data flows within the NHS.
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