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Scientific summary

Background

There have been concerns about the quality and safety of NHS hospital services since the turn of the
millennium. A series of government policies and official reports has made a range of recommendations for
improving quality and safety. This report focuses on one of the themes running through the policies and
reports: the need for more and better data on quality and safety, and for investments in information
technology (IT) to manage the data.

Following a difficult period for all NHS trusts in the 2000s under the NHS National Programme for IT,
they have made progress in integrating IT systems in the last few years. Increasingly, clinicians can access
detailed patient data anywhere within a hospital. However, the second Francis report into the scandal at
the Mid Staffordshire NHS Foundation Trust, published in 2013 (The Mid Staffordshire NHS Foundation
Trust Public Inquiry. Chaired by Sir Robert Francis QC. Report of the Mid Staffordshire NHS Foundation
Trust Public Inquiry. HC 898. London: The Stationery Office; 2013), and subsequent reports by Donald
Berwick (National Advisory Group on the Safety of Patients in England. A Promise to Learn – A Commitment to
Act. London: Department of Health and Social Care; 2013) and Sir Bruce Keogh (National Health Service.
Review into the Quality of Care and Treatment Provided by 14 Hospital Trust in England: Overview Report.
London: National Health Service; 2013) highlighted two problem areas. One concerned wards in which – in
spite of the investments – nurses did not have IT systems to help them to monitor and manage patients’ risks,
or to provide data to drive service improvement. The second problem was the oversight of quality and safety in
wards and departments. Trust boards and external agencies did not have access to routine data that would
allow them to identify the wards and departments that needed to improve. This study investigated the progress
that acute NHS trusts made, between 2014 and 2016, in developing and using technology infrastructures to
enable them to monitor the quality and safety of services.

Aims and objectives

The research had two aims. The first and principal aim was to establish whether or not ward teams in
acute NHS trusts had the information systems they needed to manage their own work and to report on
that work to trust boards and other stakeholders. The second aim was to establish the extent to which
ward-level dashboards provided a basis for achieving the openness, transparency and candour envisaged
by Sir Robert Francis in his second report.

There were four research objectives:

1. assess the extent to which trusts are able to integrate activity, quality, outcome and cost information in
dashboards, to enable ward teams to manage their services effectively and to improve services over time

2. evaluate the impact of the use of dashboards on clinical and management practices at ward level
3. assess the extent to which dashboards provide data that are valuable to other local stakeholders,

including trust boards, Healthwatch and commissioners
4. identify the barriers to, and facilitators of, the effective redesign and use of dashboards.

Methods

A telephone survey of 15 acute NHS trusts was undertaken in the autumn of 2014, and a review of the
content of board papers of all trusts in England was undertaken in January 2015. The telephone survey
was undertaken with chief nurses, or senior managers nominated by chief nurses, at acute NHS trusts in
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the Yorkshire and the Humber region. The interviews were recorded and transcribed, and the transcripts
were analysed using framework analysis. The board papers were analysed by recording the presence or
absence of a range of quality and safety indicators, including mortality, incidents, and the measures in the
NHS Safety Thermometer (www.safetythermometer.nhs.uk).

The telephone survey was used to identify the sites for the main field study. Site selection was partly
pragmatic and partly purposive. It was pragmatic because we could select only from sites that were within
reasonable travelling distance of our offices – given the volume of fieldwork that we proposed – and that
were willing to participate in the study. It was purposive in that we selected sites that either had real-time
ward management systems or had formally agreed on implementation plans to deploy them. We also
selected a mix of foundation trusts (FTs) and non-FTs on the basis that they had different governance
arrangements and might, therefore, be expected to use different data in different ways.

We then observed the use of information systems in four acute hospital trusts. We collected data over an
18-month period at the four sites, between April 2015 and September 2016, using a combination of
methods. One focus was on the direct observation of working practices, on the basis that the evidence of
our observation of people at work was more reliable than their accounts of the same work. We also used
semistructured interviews and an analysis of site documentation to capture information about practices
that we could not observe directly, such as discussions in meetings that we were not able to attend.

The Biography of Artefacts approach was used to analyse the data, making this a science and technology
study. The method is suited to the study of large-scale IT systems in organisations, when it is not feasible
to study the systems in their entirety. The pragmatic solution is to observe developments at a number of
‘key points’ at which significant things happen, such as ward nurses using data and IT systems in the
course of their work and board committees using data to scrutinise the quality and safety of services.

Furthermore, if we want to understand any IT system in an organisation – that is, understand why it looks
the way it does today – we need to understand its history. The method, therefore, involves the development
of a number of ‘mini-biographies’ based on observations made, over time, at each of the key points.
A Biography of Artefacts is, then, made up of a number of mini-biographies, or in the case of this study,
five narratives of events unfolding over time.

Results

The survey of acute trusts’ board papers showed that all trusts received data on the quality and safety of
services in January 2015. The telephone survey of 15 trusts in the region revealed that two already had
real-time ward management systems and four had firm plans to implement these.

Five mini-biographies were developed focusing on different aspects of hospital data and technology
infrastructures: the uses of technologies on wards; the work of information and informatics teams; board
committees; directorates (also called clinical business or support units); and national and local agencies.
The mini-biographies set out the direction of developments at the four trusts between 2013 and 2016.

The wards that we studied at the trusts had the information systems that they needed to manage the
quality and safety of services. The data were an important source, but not the only source, of information
for managing the wards; handovers, regular meetings and informal discussions in the course of shifts were
all important. The use of IT systems, including electronic whiteboards and tablets, varied between trusts.

Board and board quality committees received an increasing number of data on the quality and safety of
services between 2013 and 2016. These data provided board and committee members with assurance
about services in wards and departments, and these members were able to use data to identify issues that
merited discussion. There were a number of wider developments during the study period, for example the
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introduction of meetings during which staff could raise concerns. Taken together, boards had effective
oversight, and members felt that ‘nasty surprises’ were much less likely than they had been 3 or 4 years earlier.

The mini-biographies portray the development of data and technology infrastructures, over a period of
years, to support the movement of data from ward to board, and, beyond, to national and local agencies.
The overall form of the infrastructures had been substantially determined by national agencies and was
geared to data processing: capturing and validating data for submission to national agencies. Trust boards
had taken advantage of these data and used them to provide assurance about quality and safety. Less
positively, the infrastructures had developed in a piecemeal fashion, with different technologies used to
handle different quality and safety data.

The deployment of real-time management systems on wards, including electronic whiteboards and mobile
devices, marks an important departure from the centralised data processing model. The systems support
the proactive management of clinical risks and are used principally by nurses, who have made substantial
contributions to their designs.

These developments have occurred within a broad context, with trusts making concerted efforts to improve
the quality and safety of services, and publishing far more data on their performance than they did just
3 years earlier. Trust-level data suggest that quality and safety improved at all four trusts between 2013 and
2016. Our findings indicate that the technology infrastructures contributed to these improvements. There
remains considerable scope to rationalise those infrastructures.

Conclusions

NHS organisations face a major strategic choice concerning their data and technology infrastructures.
The ward and infrastructure mini-biographies showed that the technology infrastructures within the trusts
are only partial amalgams: they are also fragmented. The separate national systems for reporting activity
(including mortality), incidents and complaints, and the NHS Safety Thermometer, limit the extent to which
trusts have been able to integrate the management of quality and safety data. Fragmentation is mandated
by NHS Digital, with its piecemeal arrangements for submission of the different types of data.

One option is to continue with essentially parallel systems: to continue with the current arrangements.
A second option is to phase out the current ‘data processing model’. Only data captured in the course
of clinical work would be stored, and subsets of those data would be submitted to national bodies. This
would mark a step change in thinking and practice, moving towards real-time management and data-driven
quality improvement. The third option is to move to a comprehensive, centralised – NHS-wide – real-time
information system. This would, again, rely on data captured in the course of clinical work, but the data
would be made available to external bodies, which would take responsibility for the quality and safety of
services. The path taken will have a major impact on the design and use of trust infrastructures for many
years to come.

Implications for health care

1. Real-time ward management systems have been developed largely in-house, using agile methods and
with ward nurses closely involved. They mark a significant departure in thinking and practice from the
NHS’s historical reliance on commercially available data processing systems.

2. The trusts are acutely aware of the potential locked in the data sets in their data warehouses, and in
their informatics and information teams. Their capacity to exploit the potential is currently very limited,
as most of their time is committed to preparing national data submissions. Trusts need to be able to
free up staff time if they are to achieve data-driven quality improvements.
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3. The development of real-time management systems presents the NHS with a strategic choice. Will
sustained and substantive quality and safety improvements be achieved by centralising authority, and
hence the flow of data, to boards and to external agencies? Or will they be achieved by the clinical
teams caring for patients, supported by real-time management systems? The decision will have a major
effect on the future development of these critical infrastructures.

Recommendations for research

1. The growth in the use of mobile technologies on wards for the management of clinical risks, as well as
for recording patients’ status and treatment, may have effects on the quality and safety of services.
These effects need to be established.

2. Similarly, there has been a significant growth in the use of electronic whiteboards on acute wards in the
last 3 years. This study raises the question: are these interim technologies that will disappear when
mobile devices are ubiquitous, or do they have an important role to play in monitoring the quality and
safety of services?

3. National data submissions have developed in piecemeal fashion during the last two decades. A number
of reports have drawn attention to the time that clinicians spend recording or searching for data, but
this is the first study that has highlighted the opportunity costs, in time and resource use, for national
submissions. The overall design of national data submissions, and their costs and value, merit review.

4. Acute trusts now have data warehouses, which appear to have considerable potential to support
analyses of current performance and modelling options for service improvements. Trusts’ use of, and
the scope for wider exploitation of, these data sets need to be evaluated.

Funding

Funding for this study was provided by the Health Services and Delivery Research programme of the
National Institute for Health Research.

HEALTH SERVICES AND DELIVERY RESEARCH 2018 VOL. 6 NO. 22 (SCIENTIFIC SUMMARY)

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Keen et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

v





Health Services and Delivery Research

ISSN 2050-4349 (Print)

ISSN 2050-4357 (Online)

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full HS&DR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hsdr. Print-on-demand copies can be purchased from
the report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Services and Delivery Research journal
Reports are published in Health Services and Delivery Research (HS&DR) if (1) they have resulted from work for the HS&DR programme
or programmes which preceded the HS&DR programme, and (2) they are of a sufficiently high scientific quality as assessed by the
reviewers and editors.

HS&DR programme
The Health Services and Delivery Research (HS&DR) programme, part of the National Institute for Health Research (NIHR), was established to
fund a broad range of research. It combines the strengths and contributions of two previous NIHR research programmes: the Health Services
Research (HSR) programme and the Service Delivery and Organisation (SDO) programme, which were merged in January 2012.

The HS&DR programme aims to produce rigorous and relevant evidence on the quality, access and organisation of health services including
costs and outcomes, as well as research on implementation. The programme will enhance the strategic focus on research that matters to the
NHS and is keen to support ambitious evaluative research to improve health services.

For more information about the HS&DR programme please visit the website: http://www.nets.nihr.ac.uk/programmes/hsdr

This report
The research reported in this issue of the journal was funded by the HS&DR programme or one of its preceding programmes as project
number 13/07/68. The contractual start date was in July 2014. The final report began editorial review in January 2017 and was accepted for
publication in June 2017. The authors have been wholly responsible for all data collection, analysis and interpretation, and for writing up their
work. The HS&DR editors and production house have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers
for their constructive comments on the final report document. However, they do not accept liability for damages or losses arising from material
published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HS&DR
programme or the Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions
expressed by the interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR,
NETSCC, the HS&DR programme or the Department of Health and Social Care.

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Keen et al. under the terms of a commissioning
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation,
Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



NIHR Journals Library Editor-in-Chief

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the EME Programme, UK

NIHR Journals Library Editors

Professor Ken Stein  Chair of HTA and EME Editorial Board and Professor of Public Health, 
University of Exeter Medical School, UK

Professor Andrée Le May  Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals)

Dr Martin Ashton-Key  Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck  Professor of Management, Cork University Business School, Department of Management 
and Marketing, University College Cork, Ireland

Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin  Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson  Director of the NIHR Dissemination Centre, University of Southampton, UK

Ms Tara Lamont  Scientific Advisor, NETSCC, UK

Dr Catriona McDaid  Senior Research Fellow, York Trials Unit, Department of Health Sciences, 
University of York, UK 

Professor William McGuire  Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads  Professor of Wellbeing Research, University of Winchester, UK

Professor John Norrie  Chair in Medical Statistics, University of Edinburgh, UK

Professor John Powell  Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery  Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine, 
University of Southampton, UK

Dr Rob Riemsma  Reviews Manager, Kleijnen Systematic Reviews Ltd, UK

Professor Helen Roberts  Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK

Professor Jonathan Ross  Professor of Sexual Health and HIV, University Hospital Birmingham, UK

Professor Helen Snooks  Professor of Health Services Research, Institute of Life Science, College of Medicine, 
Swansea University, UK

Professor Jim Thornton  Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,  
University of Nottingham, UK

Professor Martin Underwood  Director, Warwick Clinical Trials Unit, Warwick Medical School,
University of Warwick, UK

Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact:  journals.library@nihr.ac.uk



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Web PDFs for NIHR Journals Library article summaries \(executive summary, scientific summary, lay summary\). RGB colour space, low-resolution images.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


