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Scientific summary

Background

Pressure ulcers are a widespread, cross-speciality problem. They represent a major burden to patients and
carers, having a detrimental effect on health-related quality of life (HRQoL), and are costly to the NHS.

Programme aims

The Pressure UlceR Programme Of reSEarch (PURPOSE) was developed by a clinical–research collaborative.
The work was organised into two themes with the following aims:

1. theme 1: to reduce the impact of pressure ulcers on patients through early identification of patients at
risk of developing pressure ulceration

2. theme 2: to reduce the impact of pressure ulcers on patients through the development of methods to
capture patient-reported HRQoLs and health utilities for routine clinical use and future research.

Patient and public involvement

We set up the Pressure Ulcer Research Service User Network (PURSUN UK) and with members have
developed innovative patient and public involvement (PPI) methods to underpin programme development,
delivery and dissemination. Examples of innovative activity include adaptation of the Patient Learning
Journey preparation model for use in a research context; use of role play and video to facilitate PPI in the
interpretation of qualitative data; integration of PPI into consensus methods; integration of service user
narratives into dissemination materials; and the development of a live interview model to facilitate
meaningful PPI at professional conferences and training events.

Rationale and aims

Theme 1 focused on improving our understanding of individuals’ and organisational risk factors and on
improving the quality of risk assessments (work packages 1–3). Theme 2 focused on developing
patient-reported outcome (PRO) measures (work packages 4 and 5).

Work package 1: pain
Patients have reported that pressure ulcer pain is their most distressing symptom, that pain at ‘pressure
areas’ was experienced before pressure ulcer manifestation and that their reports of pain are ignored by
nurses. The primary aim of the research was to determine the extent of pressure area and pressure ulcer
pain and explore the role of pain as a predictor of category 2 (and above) pressure ulcers in acute hospital
and community populations.

Work package 2: severe pressure ulcers
There is good evidence that pressure ulcer risks are associated with patient health status but also
suggestive evidence that the organisation of care can influence the risks. We aimed to describe and
explain the ways in which the organisation of treatment and care influences the development of severe
pressure ulcers and identify ways to improve root cause analyses.
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Work package 3: risk assessment
Increasing evidence makes it timely to update pressure ulcer risk assessment and how to prompt an escalation
of interventions for secondary prevention and treatment. The primary aim of the research was to agree a
pressure ulcer risk factor Minimum Data Set to underpin the development and validation of an evidence-based
Risk Assessment Framework to guide decision-making about the risk of developing pressure ulceration and
the risk of progression to more severe ulceration.

Work package 4: quality of life
Patient-reported outcome instruments are used to inform patient care and compare treatment effectiveness.
The principal aim of this work package was to develop a PRO measure of HRQoL specifically for people with
pressure ulcers: the Pressure Ulcer Quality of Life (PU-QOL) instrument.

Work package 5: cost–utility
Cost–utility analysis is the gold standard for economic evaluation and, in some therapeutic areas,
condition-specific utility measures are developed to provide assessment of the impact of conditions and a
measure of treatment benefit. The aim of the study was to create a preference-based index (Pressure Ulcer
Quality of Life – Utility Index; PUQOL-UI) that could be used to generate utility values suitable for use in
cost–utility-based economic evaluations of pressure ulcer interventions.

Methods

The programme comprised 21 research studies, methodological substudies and projects as follows:

1. Pain: (1) multicentre acute hospital pain prevalence study; (2) multicentre community pain prevalence study
incorporating (3) a comparison of case-finding methods; and (4) multicentre prospective cohort study.

2. Severe pressure ulcers: (5) retrospective case study; (6) patient involvement workshop with PURSUN UK;
and (7) development of root cause analysis methodology.

3. Risk assessment: (8) systematic review; (9) consensus study; (10) conceptual framework development
and theoretical causal pathway; (11) design and pretesting of the draft Risk Assessment Framework;
and (12) field test to assess reliability, validity, data completeness and clinical usability.

4. Quality of life: (13) conceptual framework development (systematic review, patient interviews);
(14 and 15) provisional instrument development; (16) pretesting of the provisional PU-QOL instrument
using mixed methods; (17) field test 1 including (18) an optimal mode of administration substudy and
item reduction with testing of scale formation, acceptability, scaling assumptions, reliability and validity;
and (19) field test 2 – final psychometric evaluation to test scale targeting, item response categories,
item fit, response bias, acceptability, scaling assumptions, reliability and validity.

5. Cost–utility: (20) time trade-off task valuations of health states derived from selected PU-QOL items and
(21) validation of the items selected and the psychometric properties of the new PUQOL-UI.

Key findings

Theme 1

Work package 1: pain
Pressure area-related pain prevalence was 16.3% (327/2010) in the hospital population. Of 1769 hospital
patients with no observable pressure ulcers, 12.6% (233) reported pressure area-related pain. The prevalence
of pressure area-related pain in patients with pressure ulcers was 43.2% (104/241) in hospital patients and
75.6% (133/176) in community patients. A detailed pain assessment of 197 patients identified pressure
area-related pain on skin areas assessed as normal as well as on pressure ulcers. The distribution of pain
intensity was similar for all grades and both inflammatory and neuropathic pain were observed. The
community trusts utilised different methods of case ascertainment and different pressure ulcer prevalence rates
were observed (locality 1= 0.77 and locality 2= 0.40 per 1000 adult population).
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The prospective cohort study of 632 acutely ill hospital and community patients identified significant evidence
that the presence of pain at a skin site is an independent predictor for developing a category 2 or above
pressure ulcer in four multivariable models as follows: (1) a priori logistic regression, (2) overdispersion logistic
regression model and (3) an Accelerated Failure Time model for analyses conducted on a patient level, and
(4) a multilevel logistic regression model for the analysis conducted on a skin-site level.

Work package 2: severe pressure ulcers
For seven of eight patients the best explanation of the evidence was that the general organisational
context played a significant role in severe pressure ulcer development. In four accounts, specific events
contributed to development. One patient’s ulcer was deemed unavoidable. Severe pressure ulcers were
more likely to develop in contexts in which clinicians failed to listen to patients/carers or recognise/respond
to high risk or the presence of an existing pressure ulcer and services were not effectively co-ordinated.
Service users found the interactive workshop format and the use of a ‘simulated patient’ account valuable.
Including novel components (interviews with patients/carers) and sensitivity to the contexts within which
health professionals work in root cause analysis can improve the quality of the insights captured.

Work package 3: risk assessment

1. The systematic review identified 15 risk factor domains and 46 subdomains, with three primary risk
factor domains of mobility/activity, skin/pressure ulcer status and perfusion (including diabetes). It
suggests that no single factor can explain pressure ulcer development.

2. The consensus study facilitated agreement of risk factors/assessment items for the Minimum Data Set
(including immobility, pressure ulcer and skin status, perfusion, diabetes, skin moisture, sensory
perception and nutrition), and draft Risk Assessment Framework [subsequently named Pressure Ulcer
Risk Primary or Secondary Evaluation Tool (PURPOSE-T)] development.

3. The new conceptual framework incorporates five key components [(1) mechanical boundary conditions,
(2) physiology and repair, (3) mechanical properties of tissue, (4) geometry of tissue/bone and (5) transport
and thermal properties] and their impact on internal strains, stresses and damage thresholds. The
theoretical causal pathway identifies direct, key indirect and other potential causal factors for pressure
ulcer development.

4. The design and pretesting of the draft PURPOSE-T led to improved usability over the course of three
pretest sessions, demonstrated by increased data completeness and appropriate pathway allocation.

5. The field test demonstrated that inter-rater and test–retest agreement for the PURPOSE-T was ‘very
good’ (kappa) for the assessment decision overall. The inter-rater and test–retest percentage agreement
for ‘problem/no problem’ ranged from 79.1% to 94.2% for the main risk factors. Convergent validity
demonstrated moderate to high associations. Field notes highlighted positive and problem aspects in
relation to using the PURPOSE-T in the clinical environment.

6. A follow-up meeting of experts and service users allowed consideration of the pain cohort study results
and led to revisions of the PURPOSE-T and inclusion of pressure area-related pain.

7. The final PURPOSE-T has the following features: Minimum Data Set, screening stage to target
assessment towards those in need, full assessment stage, use of colour to weight risk factors, and
decision pathways that distinguish between patients with an existing pressure ulcer or scarring who
require secondary prevention and treatment and those at risk who require primary prevention.

Theme 2

Work package 4: quality of life
Our conceptual model includes four HRQoL domains [(1) symptoms, (2) physical functioning, (3) psychological
well-being, and (4) social participation] divided into 13 subdomains. The final PU-QOL instrument consists of
10 scales to measure pain, exudate, odour, sleep, vitality, mobility/movement, daily activities, emotional
well-being, self-consciousness and appearance, and participation. We established that self-administration is
not suitable for hospital inpatients with pressure ulcers and it is intended for administration following a user
manual. Respondents rate the amount of ‘bother’ attributed on a 3-point scale. The final PU-QOL instrument
mostly satisfies psychometric criteria for acceptability, reliability and validity.

PROGRAMME GRANTS FOR APPLIED RESEARCH 2015 VOL. 3 NO. 6 (SCIENTIFIC SUMMARY)

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Nixon et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. 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



Work package 5: cost–utility
Seven items were selected from the PU-QOL instrument for inclusion in PUQOL-UI on the basis of best practice
psychometric and Rasch methods. Of the large number of potential health states constructed from the items
and response option variants, 52 were valued by the general population, with the remaining health state
values being predicted using ordinary least squares and random-effects regression models. Although both
models exhibited satisfactory predictive power and acceptably low levels of error, the random-effects model is
recommended for use. The secondary study analysis indicated that item selection for the PUQOL-UI was
appropriate and acceptable to patients and that items had adequate levels of validity.

Conclusions

The PURPOSE programme supported the development of a network of 30 acute and community NHS
trusts and accrual of a total of 6735 patients to the National Institute for Health Research portfolio. The
PURPOSE programme has provided important insights for pressure ulcer prevention and treatment and
the involvement of service users in research and development, with implications for PPI, clinical practice,
quality/safety/health service management and future research.

Implications for patient and public involvement in research

1. Patient and public involvement requires explicit commitment to involving services users and their
perspectives throughout every aspect of the research process.

2. Presenting research data in live and interactive formats can make the interpretation process more
engaging and accessible to service users and can support meaningful dialogue between service users
and professionals.

Implications for clinical practice development

1. Front-line health-care professionals should respond to patient symptoms including pain (soreness and
discomfort), alterations to intact skin and category 1 pressure ulcers and instigate/escalate
care provision.

2. Patients with pressure ulcers should have pain assessment, including type of pain, to inform treatment.
3. In circumstances in which clinicians do not have the skills necessary to address needs, patients should

be referred to appropriate colleagues.
4. Some clinicians blamed patients for the development of severe pressure ulcers. In circumstance in which

the provision of effective pressure ulcer prevention interventions is impacted by a patient’s mental
capacity or physical disability, advice (consultation) should be sought from colleagues with appropriate
multidisciplinary specialist expertise and a problem-solving approach adopted.

5. Development of an electronic version of PURPOSE-T in health-care settings would facilitate large-scale
multivariable modelling and the refinement of PURPOSE-T.

6. The implementation of key research findings may be facilitated through the use of the active
monitoring model of care – Pressure Ulcer Prevention Pathways (PUPPs) – which incorporates risk
assessment using the PURPOSE-T (including skin status and pain), the allocation of patients to primary
and secondary prevention pathways and active monitoring of individual patients’ skin responses to
preventative interventions. It details required actions and escalation in response to deterioration and
pressure ulcer development.
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Implications for quality, safety and health service management

1. To maximise learning, root cause analysis could be extended in two ways:

i. interview patients and carers to capture their accounts of events
ii. increase awareness of the possibility that staff are working in contexts in which risky practices are

tolerated and be able to assess whether or not this is the case.

2. It is important to co-ordinate services effectively so that pressure ulcer risks are communicated to
everyone involved (patients, carers, all members of the multidisciplinary team).

3. Service reconfiguration/ward reorganisation planning needs to ensure continuity of clinical leadership
and oversight/delivery of clinical care to high-risk patients.

4. A standardised case ascertainment method in the community setting should be developed.

Implications for future research

Pain

1. Replication of the pain cohort study is required.
2. The impact of including pain as an indicator for the escalation of preventative interventions

requires investigation.

Severe pressure ulcers

1. The severe pressure ulcer study is the first of its kind and the findings should be confirmed by further
empirical research.

2. There may be merit in studying ‘best practice’ settings to better understand how patients’ and
organisational risks are identified and effectively acted on.

Risk assessment

1. Development of objective measurement methods of mechanical boundary conditions, individual
susceptibility and tissue tolerance, and early indicators of damage.

2. Further evaluation of the PURPOSE-T is required including sensitivity and specificity in different patient
populations, impact on decision-making/processes of care and effectiveness in reducing pressure ulcer
incidence in practice.

3. The pressure ulcer risk factor Minimum Data Set should be incorporated into future research.
4. Development of appraisal methods for risk factor research.
5. Development of a lay version of PURPOSE-T that can be used by patients and carers to facilitate

self-assessment.
6. The impact of including skin status as an indicator for the escalation of preventative interventions

requires investigation.

Quality of life

1. The PU-QOL instrument requires further evaluation through assessment of responsiveness to provide
evidence to support score interpretation and to explore utility in routine practice.

2. The PU-QOL can be used in pressure ulcer research on the proviso that studies undertake parallel
psychometric analysis to assess the performance of the scales in future samples.

3. The PU-QOL instrument requires translation and validation for international utilisation.
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Cost–utility

1. The PUQOL-UI can be used in pressure ulcer prevention/treatment trials to enable cost–utility analyses.
2. Further research is required to determine the responsiveness of the PUQOL-UI.
3. Further research is required to establish the benefits of the PUQOL-UI (and other condition-specific

utility measures) over generic utility measures; this must take into consideration the impact that
condition-specific utility measures may have on decision-making and efforts to achieve
allocative efficiency.

4. Further research is required to determine the extent to which patients completing HRQoL measures
consider (and are able to consider) ‘disease attributable’ impact only.

Access to PURPOSE tools and instruments

1. PURPOSE-T: http://medhealth.leeds.ac.uk/accesspurposet (accessed July 2015).
2. PUPPs: http://medhealth.leeds.ac.uk/accesspurposet (accessed July 2015).
3. PUQOL: http://medhealth.leeds.ac.uk/puqol-ques (accessed July 2015).
4. PUQOL-UI: http://medhealth.leeds.ac.uk/puqol-ui (accessed August 2015).

Funding

This study was funded by the Programme Grants for Applied Research programme of the National Institute
for Health Research.

SCIENTIFIC SUMMARY: PRESSURE ULCER PROGRAMME OF RESEARCH

NIHR Journals Library www.journalslibrary.nihr.ac.uk

viii

http://medhealth.leeds.ac.uk/accesspurposet
http://medhealth.leeds.ac.uk/accesspurposet
http://medhealth.leeds.ac.uk/puqol-ques
http://medhealth.leeds.ac.uk/puqol-ui


Programme Grants for Applied Research

ISSN 2050-4322 (Print)

ISSN 2050-4330 (Online)

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

Editorial contact: nihredit@southampton.ac.uk

The full PGfAR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/pgfar. 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 Programme Grants for Applied Research journal
Reports are published in Programme Grants for Applied Research (PGfAR) if (1) they have resulted from work for the PGfAR programme,
and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Programme Grants for Applied Research programme
The Programme Grants for Applied Research (PGfAR) programme, part of the National Institute for Health Research (NIHR), was set up in 2006
to produce independent research findings that will have practical application for the benefit of patients and the NHS in the relatively near
future. The Programme is managed by the NIHR Central Commissioning Facility (CCF) with strategic input from the Programme Director.

The programme is a national response mode funding scheme that aims to provide evidence to improve health outcomes in England through
promotion of health, prevention of ill health, and optimal disease management (including safety and quality), with particular emphasis on
conditions causing significant disease burden.

For more information about the PGfAR programme please visit the website: http://www.nihr.ac.uk/funding/programme-grants-for-
applied-research.htm

This report
The research reported in this issue of the journal was funded by PGfAR as project number RP-PG-0407-10056. The contractual start date was
in September 2008. The final report began editorial review in December 2013 and was accepted for publication in November 2014. As the
funder, the PGfAR programme agreed the research questions and study designs in advance with the investigators. The authors have been
wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The PGfAR 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, CCF, NETSCC, PGfAR or the
Department of Health. 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 PGfAR programme or
the Department of Health.

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Nixon et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. 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).



Programme Grants for Applied Research Editor-in-Chief

Professor Paul Little Professor of Primary Care Research, University of Southampton, UK

NIHR Journals Library Editor-in-Chief

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

NIHR Journals Library Editors

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

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

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

Professor Matthias Beck Chair in Public Sector Management and Subject Leader (Management Group),  
Queen’s University Management School, Queen’s University Belfast, UK

Professor Aileen Clarke Professor of Public Health and Health Services Research, Warwick Medical School,  
University of Warwick, UK

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK

Dr Peter Davidson Director of NETSCC, HTA, UK

Ms Tara Lamont Scientific Advisor, NETSCC, UK

Professor Elaine McColl Director, Newcastle Clinical Trials Unit, Institute of Health and Society,  
Newcastle University, UK

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

Professor Geoffrey Meads Professor of Health Sciences Research, Faculty of Education, University of Winchester, UK

Professor John Norrie Health Services Research Unit, University of Aberdeen, 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 Institute of Child Health, 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

Please visit the website for a list of members of the NIHR Journals Library Board: 
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: nihredit@southampton.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


