
UK DRAFFT: a randomised controlled trial
of percutaneous fixation with Kirschner
wires versus volar locking-plate fixation
in the treatment of adult patients with
a dorsally displaced fracture of the
distal radius

Matthew L Costa,1* Juul Achten,2 Caroline Plant,1

Nick R Parsons,2 Amar Rangan,3 Sandy Tubeuf,4

Ge Yu4 and Sarah E Lamb2,5

1Clinical Trials Unit, Warwick Medical School, University of Warwick, Coventry
and University Hospitals Coventry and Warwickshire NHS Trust, Coventry, UK

2Clinical Trials Unit, Warwick Medical School, University of Warwick, Coventry, UK
3Wolfson Research Institute for Health and Wellbeing, School of Medicine and
Health, Durham University, Durham, UK

4Leeds Institute of Health Sciences, Leeds University, Leeds, UK
5Oxford Clinical Trials Research Unit, Nuffield Department of Orthopaedics,
Rheumatology & Musculoskeletal Sciences, University of Oxford, Oxford, UK

*Corresponding author

Declared competing interests of authors: Amar Rangan reports grants and personal fees from
DePuy Ltd and grants from JRI Ltd; both are outside the submitted work. In addition, Professor Rangan has
UK and European patent applications pending. Sarah Lamb is chairperson of the Health Technology
Assessment Clinical Trials and Evaluation Board.

Published February 2015
DOI: 10.3310/hta19170

Scientific summary
UK DRAFFT: a randomised controlled trial
Health Technology Assessment 2015; Vol. 19: No. 17

DOI: 10.3310/hta19170

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



Scientific summary

Background

Fractures of the distal radius are extremely common injuries. In high-income countries, 6% of women will
have sustained such a fracture by the age of 80 years and 9% by the age of 90 years. All age groups are
affected; younger patients frequently sustain complicated, high-energy injuries involving the wrist joint
but fractures of the distal radius are also common in older patients, who are more likely to sustain
low-energy fractures, related to osteoporosis.

Fractures of the distal radius are treated non-operatively if the bone fragments can be held in anatomical
alignment (reduction) by a plaster cast or orthotic. However, if this is not possible then surgical fixation
is performed. This carries inherent risks for the patient and considerable cost implications; much of this
cost is related to the choice of fixation.

The two most common forms of surgical fixation are percutaneous Kirschner-wire (K-wire) fixation and
locking-plate fixation.

Kirschner-wire fixation is a long-standing technique in which smooth metal wires with a sharp point are
passed across the fracture site through the skin. However, this technique is rapidly being superseded by
locking-plate fixation, in which a plate is attached to the bone with fixed-angle screws. To date, studies
comparing K-wire fixation and volar locking-plate fixation have indicated that locking plates provide
improved radiological and/or functional outcomes.

In this multicentre randomised trial, the Distal Radius Acute Fracture Fixation Trial (DRAFFT), we compared
K-wire fixation with locking-plate fixation for patients with a dorsally displaced fracture of the distal radius.

Methods

Patients
We enrolled patients from 18 centres in the UK.

Patients were aged ≥ 18 years with a dorsally displaced fracture of the distal radius within 3 cm of the
radiocarpal joint. The other inclusion criteria were that the treating surgeon believed that the patient
would benefit from surgical fixation of the fracture and that the injury was < 2 weeks old.

Patients were excluded if the fracture extended > 3 cm from the radiocarpal joint, if the fracture was open
(with a Gustilo grading greater than 1), if the articular surface of the radiocarpal joint could not be
reduced by indirect techniques (in some fractures, the joint surface is so badly disrupted that the surgeon
will have to open up the fracture in order to restore the anatomy under direct vision), if there was a
contra-indication to anaesthesia or if the patient was unable to complete questionnaires.

Measures
Patient characteristics and baseline (pre-injury) functional status were self-reported after consent to take
part in the trial. The primary outcome measure was the validated Patient-Rated Wrist Evaluation© (PRWE)
questionnaire. The secondary outcome measures were the Disabilities of Arm, Shoulder and Hand
(DASH) questionnaire score, the EuroQol – Five Dimensions (EQ-5D), complications related to the surgery
and resource use. The primary and secondary measures were collected by postal questionnaire at baseline,
3, 6 and 12 months after surgery.
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Study treatments
All of the hospitals and the surgeons involved in the trial were familiar with both fixation techniques.
Although the basic principles of percutaneous K-wire fixation and locking-plate fixation are inherent in the
design of the implants, the details of the surgery were left to the discretion of the surgeon to ensure that
the results of the trial could be generalised to as wide a group of patients as possible.

Kirschner-wire fixation: the wires are passed through the skin over the dorsal aspect of the distal radius
and into the bone in order to hold the fracture in the correct (anatomical) position. The size and number
of wires, the insertion technique and the configuration of wires were decided by the surgeon. A plaster
cast was applied to supplement the wire fixation as per usual surgical practice.

Locking-plate fixation: the locking plate is applied through an incision over the volar (palm) aspect of the
wrist. The details of the surgical approach, the type of plate, and the number and configuration of
screws were decided by the surgeon. The only stipulation was that the screws in the distal portion of the
bone were ‘fixed-angle’, that is screwed into the plate, but this is standard technique for the use of these
plates. Some surgeons use a temporary plaster cast after the procedure, but the fixed-angle stability
provided by the locking plate is generally sufficient to allow early controlled range-of-movement exercises.

Rehabilitation: all patients received the same standardised written physiotherapy advice. Those patients
in the K-wire group were encouraged to perform range-of-movement exercises at the wrist as soon
as their plaster cast was removed. Those patients in the locking-plate group were encouraged to begin the
exercises immediately if they did not have a plaster cast, or as soon as the cast was removed.

Randomisation
Following informed consent, the method of fixation was allocated using a secure, centralised telephone
randomisation service. The randomisation sequence was generated and administered at an independent
clinical trials unit (York, UK) to ensure that allocation was concealed. Randomisation was on a 1 : 1 basis,
stratified by centre, intra-articular extension of the fracture and age of the patient.

Stratification by centre ensured that any clustering effect related to the centre itself was equally distributed
in the trial arms. Stratification on the basis of intra-articular extension of the fracture (specifically
involvement of the articular surface of the radiocarpal joint) eliminated a major potential confounder,
since disruption of this articular surface may predispose to secondary osteoarthritis of the wrist. Stratification
on the basis of age (≥ or< 50 years) was used to balance, between the groups, the number of younger
patients with normal bone quality sustaining high-energy fractures and older patients with low-energy
(fragility) fractures related to osteoporosis. Age was, therefore, used as a surrogate for bone density.

Blinding
The operating surgeon could not be blind in the trial, and, as the K-wires protrude on the back of the
wrist and the locking plate requires an incision, neither could the patient. However, all staff involved in
checking, entering and analysing questionnaire responses were blinded.

Statistical analysis

The PRWE questionnaire score at 12 months was the primary outcome measure. A six-point difference
in the PRWE questionnaire score equates to a standardised effect size of 0.3, for an assumed standard
deviation of 20 points. At the individual level, a change in the PRWE questionnaire score of 6 points
reflects the difference between turning a doorknob with mild pain and no pain.

A six-point difference between groups at the 5% level with 80% power required 175 patients in each
group, that is 350 patients in total. With an allowance for a conservative 10% loss to follow-up,
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we planned to recruit 390 patients. However, as a result of faster than expected recruitment to the trial,
and with the permission of the Review Board, we were able to recruit 461 patients.

Differences between treatment groups were assessed on an intention-to-treat basis, using a normal
approximation for the PRWE questionnaire score, at 3 months, 6 months and 12 months. Pre-planned
subgroup analyses of the PRWE questionnaire scores were based on the stratification by intra-articular
extension and age ≥ or< 50 years. A secondary analysis based on the type of fixation provided
(per-treatment analysis) was also pre-planned. Tests were two-sided and considered to provide evidence
for a significant difference if p-values were less than 0.05 (5% significance level).

The statistical analysis plan was agreed with the independent Data Management Committee at the start of
the study.

Health economic analysis

The economic evaluation was designed to estimate costs of both treatments, and the incremental
cost-effectiveness of distal radial fractures treated by locking-plate fixation versus K-wire fixation. The
primary outcome for the economic evaluation was the number of quality-adjusted life-years (QALYs) gained,
using the EQ-5D. Primary, secondary, community and social care service usage, medications and aid usage
were retrospectively collected using a short patient questionnaire administered at 3, 6 and 12 months
post surgery. Patients also reported out-of-pocket expenditure related to their treatment, lost productivity
and support from personal services.

We compared costs and QALYs, calculated incremental cost-effectiveness ratios (ICERs) and examined the
probability of cost-effectiveness by constructing cost-effectiveness acceptability curves.

Results

Patients
During the recruitment period, 178 potentially eligible patients were unwilling to take part. From
January 2011 to the end of July 2012, 461 patients were randomised. Of the 230 patients assigned to
K-wires, 208 (90%) had the allocated treatment and, of the 231 patients assigned to locking-plate fixation,
213 (92%) were treated as allocated. The baseline characteristics of the two groups were very similar.

Treatments were undertaken by 244 different surgeons; the median number of operations per surgeon
was 1 (interquartile range 1–2). Of note, the surgical time for the K-wire fixation was less than for a
locking plate with a mean difference of 33 minutes [95% confidence interval (CI) 28 to 37, p< 0.001
(t-test)].

Also of note was the greater rate of perioperative antibiotic use in the locking-plate group than the K-wire
group; 83% versus 71% of study participants required antibiotics (estimated odds ratio 3.5, 95% CI 2.0
to 6.5; Fisher’s exact test, p< 0.001).

Primary outcome
Wrist scores improved in the postoperative period in both groups, although function at 12 months was still
approximately 15% worse than before the injury.

There was no evidence of a statistically significant difference in PRWE questionnaire scores between
the treatment groups at any time point. The adjusted estimate of the treatment effect for the PRWE
questionnaire score at 12 months after surgery was –1.3 [95% CI –4.5 to 1.8; p= 0.398; F-test for
treatment factor from model analysis of variance (ANOVA)].

SCIENTIFIC SUMMARY: UK DRAFFT: A RANDOMISED CONTROLLED TRIAL

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

iv



Patients ≥ 50 years of age formed a sizeable subgroup (74%, 341 out of 461); therefore, this was
identified a priori as being of particular interest. The adjusted estimate of the treatment effect in this age
group was –2.2 (95% CI –5.8 to 1.4) in favour of the plate group; the p-value of 0.338 (F-test from
ANOVA) indicates that there is no evidence of a significant interaction term between age group
and treatment.

Secondary analyses
There was evidence for a marginally significant (p= 0.051) treatment effect in favour of the locking-plate
group for the DASH questionnaire score at 12 months only, although the effect size was small
(–3.2; 95% CI –6.5 to 0.0). EQ-5D did not show any significant differences between treatment groups.

The per-treatment analysis (according to the fixation performed) for PRWE questionnaire scores gave an
adjusted treatment effect estimate of –1.0 (95% CI –4.2 to 2.2; p= 0.530).

There are 46 study participants with missing primary outcome data at the 12-month study end point;
the data are 90.0% (415/461) complete. The inferences based on the complete data, after imputation,
were not markedly different from those reported from the complete case analysis.

There was no evidence to suggest that rates of any complications differed between study groups,
based on comparing counts in groups. As expected, more patients were given a cast after the operation
in the K-wire group, and subsequently that group had a greater number of plaster changes.

Resource use
The mean cost associated with the surgical fixation of the fracture was higher in the locking-plate group:
£818 for the locking-plate fixation and consumables versus £54 for the K-wires and consumables.
Total NHS costs were significantly higher, £903, in the locking-plate group and consumables (95% CI 393
to 1414; p< 0.001) and societal costs were marginally higher, £45, in the K-wires and consumables group.
The incremental cost-effectiveness ratios of volar locking-plate fixation compared with K-wire fixation were
always more than £30,000 per QALY.

Probabilities of the cost-effectiveness of volar locking plates at a willingness to pay £20,000 per QALY
are near nil in both perspectives for all patients. The results indicate that effectiveness, as measured in
QALYs, differs with patients’ age group. In the subgroup of older patients, cost-effectiveness peaks at 46%
in the NHS perspective and 48% in the societal perspective. However, in patients aged < 50 years,
K-wire fixation always dominates (more gain at cheaper cost).

Discussion

Despite the expense associated with locking-plate fixation of distal radius fractures, millions of patients
have been treated with locking plates around the world. In this trial, we have shown that locking plates
offer no advantage over the older and cheaper method of K-wire fixation.

As the CIs exclude the minimum clinically important difference for the PRWE questionnaire scores, we
conclude that any difference in functional scores between treatment groups is unlikely to be important to
patients. Furthermore, secondary clinical outcomes show that there is no difference between the groups in
terms of health-related quality of life or the risk of complications. There was a borderline significant
difference in the DASH questionnaire score at one time point in favour of the locking plate, but this was
well below the minimum clinically important difference.

Kirschner-wire fixation requires significantly less surgical operating time than locking-plate fixation and a
reduced use of peri-operative antibiotics. The health economic evaluation suggests that locking-plate
fixation is unlikely to be cost-effective overall and that K-wire fixation is preferred.
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This large multicentre trial contradicts both the increasing trend towards the use of locking plates in the
treatment of distal radius fractures and the findings of previous trials, which indicated that locking plates
provide improved functional outcomes compared with K-wire fixation. The previous trials were smaller
single-centre studies.

The main limitation of the trial is that it was not possible to blind either the surgeons or the patients to
the study treatments. However, it could be argued that this is a positive feature in a pragmatic trial, as
patients would know about their proposed treatment before surgery during routine care. It should be
noted that this study excluded patients whose fracture could not be reduced by indirect means, i.e. the
results should not be generalised to the minority of patients whose fracture requires that the surgeon
expose the surface of the radiocarpal joint in order to restore the congruity of the wrist joint.

Compliance with the trial was good, with over 90% of patients receiving their allocated treatment. Some
patients did cross over to have a different form of fixation, but an analysis by treatment given did not alter
the result. The long-term outcome of patients with a fracture of the distal radius is not known. Our data
suggest that patients’ wrist function and quality of life improve over the 12 months following their surgery
but do not return to pre-injury levels. The patients in this trial will be followed up annually to determine
the prevalence of late complications such as arthritis.

In conclusion, and in contrast to both the trend in surgical practice and the previous literature, this trial
found no difference in PRWE questionnaire scores in the 12 months following K-wire fixation versus
volar locking-plate fixation. The health economic evaluation showed that the volar locking plate is not
cost-effective.

Trial registration

This trial is registered as Current Controlled Trials ISRCTN31379280.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.

SCIENTIFIC SUMMARY: UK DRAFFT: A RANDOMISED CONTROLLED TRIAL

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

vi



Health Technology Assessment

ISSN 1366-5278 (Print)

ISSN 2046-4924 (Online)

Impact factor: 5.116

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, The Cochrane Library and the ISI Science Citation Index and is
assessed for inclusion in the Database of Abstracts of Reviews of Effects.

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 HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta. 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 Technology Assessment journal
Reports are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they
are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed 'systematic' when the account of the search appraisal and synthesis methods
(to minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme
The HTA programme, part of the National Institute for Health Research (NIHR), was set up in 1993. It produces high-quality research
information on the effectiveness, costs and broader impact of health technologies for those who use, manage and provide care in the NHS.
‘Health technologies’ are broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC)
policy decisions.

For more information about the HTA programme please visit the website: http://www.nets.nihr.ac.uk/programmes/hta

This report
The research reported in this issue of the journal was funded by the HTA programme as project number 08/116/97. The contractual start
date was in July 2010. The draft report began editorial review in January 2014 and was accepted for publication in September 2014. The
authors have been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and
publisher have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on
the draft 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 HTA 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 HTA
programme or the Department of Health.

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Costa 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).



Editor-in-Chief of Health Technology Assessment and NIHR  
Journals Library

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 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

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


