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Scientific summary

Background

Commissioning of primary care dentistry in the NHS has seen contract currency evolving from payment for
units of dental activity (UDAs) towards incentive-driven or blended contracts that include incentives linked
with key performance indicators such as access, quality and improved health outcome. There is limited
evidence on the impact of these changes in dental oral health outcomes and patient, commissioner and
workforce acceptability.

Objectives

The aim of this study was to evaluate a blended/incentive-driven model of dental service provision. To:

1. explore stakeholder perspectives of the new service delivery model
2. assess the effectiveness of the new service delivery model in reducing the risk of and amount of dental

disease and enhancing oral health-related quality of life (OHQoL) in patients
3. assess cost-effectiveness of the new service delivery model.

The intervention

In the UK, current dental contracts are based on payment for UDAs. The new blended/incentive-driven
contract and service delivery model evaluated here is based on contracts incentivising quality and oral
health improvement (OHImp) in addition to UDAs. Sixty per cent of the contract value is apportioned to
delivery of a set number of UDAs. The remaining 40% is dependent on the delivery of quality (systems,
processes and infrastructure, 20%; and OHImp, 20%). The blended/incentive-driven contracts are aimed at
ensuring evidence-based preventative interventions are delivered in line with identified needs for a defined
population, increasing access to dentistry and ensuring that care is provided by the most appropriate team
member to encourage skill mix. The new contract was designed to encourage a care pathway approach in
which all patients have an oral health assessment (OHA) on joining the practice and at each subsequent
recall. Four sets of information [age group, medical history, social history (e.g. self-care, habits/diet) and
clinical assessment] are used to inform a traffic light system for patients with high (red), medium (amber)
or low (green) risk of oral disease.

Methods

Using a mixed-methods approach, the study included three dental practices working under the blended/
incentive-driven (incentive) contract and three working under the UDAs (traditional) contract. Traditional
practices, included in the study as comparators, were matched with incentive practices by deprivation
index, age profile, size of practice and ethnicity profile. All practices were based in West Yorkshire.

SCIENTIFIC SUMMARY: THE INCENTIVE STUDY

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

ii



Qualitative study
Objective 1 uses focus groups and semistructured interviews, supplemented with observations of dental
appointments of the delivery of dental care in the incentive practices and traditional practices. Purposive
sampling via a sampling matrix supported recruitment of participants with different experiences of the
model. The three stakeholder groups were lay people (patients and individuals without a dentist), dental
teams and service commissioners. Interviews and focus groups followed a topic guide, partly informed
by Andersen’s behavioural model of access, but supplemented with themes that emerged from the
observations and previous interviews. Interviews with dental team members took place at the dental
surgery and those with patients took place in patients’ homes. All were recorded and transcribed verbatim.

Effectiveness study
A non-randomised study design compares the effectiveness (objective 2) of incentive practices with that of
traditional practices. The primary outcome was the percentage of points bleeding on probing (BoP).
Secondary outcomes were percentage of sound surfaces; percentage of extracted and filled teeth; and
OHQoL [Oral Health Impact Profile (OHIP-14)] total score. Exploratory analysis was undertaken of the traffic
light risk assessment system.

Sample size was powered using BoP. We estimated the standard deviation (SD) in percentage sites BoP
across a UK cohort to be 27.5%, assuming a within-patient correlation in baseline to follow percentage
sites BoP of 0.5 and a common variance in practices. We assumed a mean difference in percentage sites
BoP baseline to follow-up in incentive practices of 10%, versus a mean difference in percentage sites BoP
baseline to follow-up in traditional practices of 0% (i.e. a clinically meaningful difference in mean
differences of 10%). We fixed a type I error rate of 0.05 and a power of 0.8. A design effect was included
to account for clustering of patients within incentive and traditional practices, assuming an intracluster
correlation of 0.2. A two-sided two independent samples t-test identified a total of 550 patients to be
recruited (allowing for a 10% loss to follow-up).

Multiple linear regression was used to model the primary and secondary outcome measures. Given the
reduced sample size because of loss to follow-up, to improve power, we use an analysis of covariance
approach with follow-up measurement as the outcome and baseline measurement as a covariate. We first
analysed the matched pairs separately before combining in a single analysis. Owing to reduced sample
size and staff turnover, we were not able to include practitioner-level variables in our analyses.

Cost-effectiveness study
Within objective 3, primary analyses take the perspective of the commissioners of the service (contractual
payments). Secondary analysis takes the perspective of the service provider including the cost of dental
practitioners’ time and treatment materials. The price year is 2012. A discounting rate of 3.5% was used
for costs and outcomes.

The analyses used the incremental cost per unit change in OHIP-14 score and the cost per quality-adjusted
life-year (QALY) (derived from the European Quality of Life-5 Dimensions questionnaire, 3-level version,
EQ-5D-3L). Incremental cost-effectiveness ratios (ICERs) are presented, together with cost-effectiveness
plane scatterplots showing the uncertainty surrounding the estimates and cost-effectiveness acceptability
curves, to illustrate the probability that each treatment would be cost-effective given a range of acceptable
threshold values. Sensitivity analyses were further carried out to account for uncertainty in the cost values.

For the quantitative studies, missing data for the OHIP-14 were imputed using median imputation if only
one or two OHIP-14 item scores were missing. Participants in whom more than two components of the
OHIP-14 were missing or in whom EQ-5D-3L scores at baseline and follow-up were missing were excluded
from the analysis.
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Inclusion criteria and timing of assessments

The inclusion criteria for the quantitative studies were age ≥ 16 years; willingness to be followed up for
24 months and to give informed consent; being new to the dental practice; and able to complete the
patient questionnaires. All new patients attending the practice for the first time were invited to participate.
Patients were asked to complete the OHIP-14 and EQ-5D-3L at their first visit and at the follow-up visit
24 months later. The dentist undertook the clinical assessment of teeth and gingivae using the
International Caries Detection and Assessment System (ICDAS) instrument and BoP at both visits.
Family/social history was taken at the first visit only. The OHA, using the traffic light system, was completed
at baseline and 24 months by incentive practices. Appointment and treatment history were collected
retrospectively using patients’ dental records held at the practices.

Patients were contacted by the dental practice 6–8 weeks prior to their 24-month follow-up date to
arrange an appointment by telephone, short message service (SMS) and letter in order to optimise
follow-up. Patients were contacted a minimum of three times to arrange the appointment.

Ethics approval

Ethics approval was received from Bromley Research Ethics Committee (reference number 12/LO/0205) on
5 April 2012. The study was sponsored by the University of Leeds, Leeds, UK.

Results

Qualitative study
Observations were made of 30 dental appointments. Eighteen lay people, 15 dental team staff and a
member of the commissioning team took part in the interviews and focus groups. Data were collected
between August 2012 and February 2014.

We found perceptions that the blended/incentive-driven contract increased access to dental care, with the
contract determining dentists’ and patients’ perceptions of need, their behaviours, evaluated and
subjective health outcomes and patient satisfaction. These outcomes were then seen to feed back to
shape people’s predispositions to visit the dentist.

The data hint at appreciable challenges related to a general refocusing of care and especially to
perceptions about preventative dentistry and use of the risk assessments and care pathways. There are also
obstacles to overcome to realise any benefits of the greater deployment of skill mix.

The ratings from the OHAs were seen to influence patients’ perceptions of need, which led to changes
in preventative behaviour. There was evidence that dentists’ behaviours had responded to the contract in
the desired direction with greater emphasis on prevention, use of the ratings in treatment planning,
adherence to the pathways and the utilisation of skill mix. Participants identified increases in the capacity
of practices to deliver more care as a result. These changes were seen to improve evaluated and perceived
health and patient satisfaction.

Effectiveness study
Within the quantitative studies, recruitment started on 1 June 2012; the first patient entered the study on
14 June 2012 and recruitment finished on 31 January 2013. A total of 550 participants were recruited
to the study at baseline. However, only 291 participants attended a follow-up appointment at 24 months.
Although there were no statistically significant differences in age, sex or ethnicity between those who were
included in these analyses and those lost to follow-up, those who were lost to follow-up were generally
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younger and more likely to be male. In addition, those lost to follow-up had worse oral health, although
this was more variable (as there was a higher mean and SD).

Blood on probing was measured at baseline in 529 of the 550 participants recruited, but at both time
periods in only 270 participants. Following quality assurance, 188 participants were included in
the BoP analysis (incentive, n= 90; traditional practice, n= 98). For BoP pooled across practices, the
95% confidence interval (CI) for the effect size was 3.23% to 17.25%, indicating a positive effect for
incentive but with considerable uncertainty in magnitude. Traditional practices had a higher proportion of
sound surfaces (defined as caries free and initial ICDAS codes 1 and 2; n= 187) at follow-up (4.68%),
although in two of the pairings there was no non-significant difference in the proportion of sound
surfaces. Overall, traditional practices had a higher follow-up OHIP-14 score (n= 176) by 3.5 points
indicating worse OHQoL. Again, for two of the three pairings there was no significant difference. For the
OHA (incentive practices only), for those who attended both baseline and follow-up (n= 111), there was
an improvement with 68% red at baseline and 44% red at follow-up.

Cost-effectiveness
A total of 210 patients were included in the cost-effectiveness analyses. Patients in incentive practices had
more appointments, on average, than those in traditional practices (8.89 vs. 6.63, respectively). Patients
who were lost to follow-up (and for whom we had appointment data) attended, on average, slightly fewer
appointments. Among the loss to follow-up group, the average number of dental appointments per
person was 7.97 (SD 5.34; n= 152) in the incentive practices and 4.99 (SD 3.53; n= 131) in the
traditional practices.

The incentive arm attracted a higher cost for the service commissioner (mean per-person cost of £459.77
vs. £281.57). Incentive contracts were financially attractive for the dental provider at the practice level
(costs less contractual payments equated to a mean per-person cost of –£209.26 vs. –£116.21, i.e. on
average the payment the dental surgery receives is greater than the cost to them of providing the
treatment). The mean OHIP-14 score was 7.11 and 8.00 points in the incentive and traditional groups,
respectively. The ICER using the OHIP-14 from the commissioner’s perspective was £199.22 (indicating a
cost of £199.22 for an increase of 1 point in the OHIP-14 score); from the service provider’s perspective,
incentive dominates traditional (less costly, better mean outcomes). The ICERs using the QALYs from the
commissioner’s perspective show incentive to be dominated (more costly, lower mean QALY), and from
the service provider’s perspective the ICER was £122,089.48 (indicating a cost of £122,089.48 for an
increase of 1 QALY).

Patient and public involvement

Patient contributors were integral members of the research team from conception of the research through
input into the research and design questions, the ethics application including patient information sheets
and as members of our advisory group. They ensured our research was of relevance to patients and the
NHS and would contribute to shape and improve reform of the dental contract to maximise a service
designed to address patient needs in terms of improved oral health outcome through a paradigm shift
from restorative to preventative oral health care and access to NHS services.

Conclusions

The blended/incentive-driven contracts were perceived to increase access to dental care, with the contract
determining dentists’ and patients’ perceptions of need, their behaviours, evaluated and subjective health
outcomes and patient satisfaction. Although the results of the quantitative analysis were mixed and should
be treated with caution given the high loss to follow-up, the study findings have implications for both
practice and future work in assessing these types of contract.

HEALTH SERVICES AND DELIVERY RESEARCH 2016 VOL. 4 NO. 18 (SCIENTIFIC SUMMARY)

© Queen’s Printer and Controller of HMSO 2016. This work was produced by Hulme 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



A large proportion of people in the study who had access to a dentist did not follow up on oral care. These
individuals are more likely to be younger males and have poorer oral health. The evidence suggests further
work is required to understand how best to promote and encourage appropriate dental service attendance
especially among those with high level of need, to avoid increasing health inequalities, and to consider from
a policy perspective the care pathway approach recommended in the Steele report (Department of Health.
NHS Dental Services In England: An Independent Review Led by Professor Jimmy Steele. London:
Department of Health; 2009), which legitimises irregular dental attendance for those who choose it.

For dental practitioners, there are challenges within the blended/incentive-driven contracts related to a
general refocusing of care around preventative dentistry, risk assessment and a care pathway approach
rather than the focus on treatment inherent in the UDA-based contract. There are also obstacles to
overcome to realise the benefits of the greater deployment of skill mix. Intuitively, the delegation of
treatment to staff specialised in only a specific range of treatments could reduce costs and increase access
to care but there may be financial barriers that prevent the profitability and effective use of skill mix.
Further work is required to validate the red–amber–green assessment as a risk assessment, communication
aid and contract-monitoring tool, and as a tool for evaluation; and to further assess the financial impact of
the contract and particularly the increase of skill mix on the individual practitioner in order to support
the model.

Data quality and dentist data recording, particularly dentition charting, was challenging. This supports
the view that there should be a strong driver in the contract for data to be collected accurately and
appropriate training and support provided to practices. Further work is required to explore the utility of
BoP as a surrogate for other oral health outcomes and both the utility and the validity of recording dental
caries and treatment experience with an indicator such as ICDAS as a contract outcome.

Funding

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

SCIENTIFIC SUMMARY: THE INCENTIVE STUDY

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

vi



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: nihredit@southampton.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 09/1004/04. The contractual start date was in January 2012. The final report began editorial review in June 2015 and was accepted
for publication in October 2015. 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. 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.

© Queen’s Printer and Controller of HMSO 2016. This work was produced by Hulme 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).



Health Services and Delivery Research Editor-in-Chief

Professor Jo Rycroft-Malone Professor of Health Services and Implementation Research, Bangor University, 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 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, Health and Wellbeing Research and

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

Development Group, University of Winchester, UK

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


