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Scientific summary

Background

Protecting children from maltreatment and promoting their healthy development are UK policy
priorities, and there has been increasing emphasis on primary prevention. One such intervention is
the Family Nurse Partnership, developed in the USA as the Nurse–Family Partnership. The Family
Nurse Partnership is a home-visiting programme for women expecting their first child. Three US trials
have demonstrated that the programme results in improvements in prenatal health behaviours and
birth outcomes, sensitive child care, maternal life course and child functioning. A subgroup analysis of
poor unmarried teenage mothers in the first Nurse–Family Partnership trial (Olds DL, Henderson CR,
Chamberlin R, Tatelbaum R. Preventing child abuse and neglect: a randomized trial of nurse home
visitation. Pediatrics 1986;78:65–78) found verified maltreatment by the age of 2 years in 19% of
control children and in 4% of children in the group in receipt of the Nurse–Family Partnership during
both pregnancy and infancy (mean percentage difference: 0.15, 95% confidence interval −0.01 to 0.31).
There was also a 56% relative reduction in emergency department encounters for injuries and ingestions
during the second year of life. For children with state-verified maltreatment reported by the age of
4 years, children in the Nurse–Family Partnership group had fewer risks for harm than the control
group at between 25 and 50 months of life.

The Family Nurse Partnership was adapted for implementation in England in 2007, primarily for teenage
mothers. The Building Blocks (BB:0–2) trial of the Family Nurse Partnership in England (ISRCTN23019866)
[Robling M, Bekkers MJ, Bell K, Butler CC, Cannings-John R, Channon S, et al. Effectiveness of a nurse-
led intensive home-visitation programme for first-time teenage mothers (Building Blocks): a pragmatic
randomised controlled trial. Lancet 2016;387:146–55] evaluated short-term outcomes to age 2 years.
The trial found no difference for four primary outcomes: maternal tobacco use in late pregnancy,
birthweight of the baby, proportion of women with a second pregnancy within 24 months post partum,
and emergency attendances and hospital admissions for the child within 24 months post partum. We
observed some differences in favour of the Family Nurse Partnership for secondary child development
outcomes, including maternal-reported cognitive function and language at 24 months. Although the
trial evidence did not support programme continuation in England, the previous US trials demonstrated
benefit over the longer term. For maltreatment outcomes, this benefit became increasingly evident
after the age of 4 years. The current study sought to establish whether or not the Family Nurse
Partnership moderates maltreatment outcomes over a medium-term period and the impacts on
programme-relevant developmental and maternal outcomes.

Objectives

Primary objective
The primary objective was to determine the Family Nurse Partnership programme effectiveness in
reducing objectively measured maltreatment outcomes, when compared with usually provided health
and social care alone.

Secondary objectives
The secondary objectives were to determine:

l programme effectiveness in reducing maltreatment, as measured by injuries and ingestions, and
non-attendance rates for hospital appointments, when compared with usually provided health and
social care alone
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l the programme’s impact on other medium-term outcomes, notably subsequent pregnancies, school
readiness and educational outcomes

l the impact of theoretical moderators of programme effect, including domestic abuse and baseline
maternal characteristics

l the costs and consequences of the programme over the full follow-up period.

Methods

Study design
We followed up participant mothers and children from the BB:0–2 trial for a further 5 years using
routine data only. We retrieved data from public sector providers, which we linked to the trial data set.
This enabled us to track children and mothers until the children reached Key Stage 1, by which time
most children would be 7 years of age.

Study participants
Building Blocks:2–6 (BB:2–6) study participants were women and their first child (or twins, if relevant)
who were not mandatorily withdrawn from the BB:0–2 trial or did not electively withdraw.

BB:0–2 trial participants were eligible if at recruitment they were nulliparous women aged ≤ 19 years, living
in one of 18 local authority Family Nurse Partnership catchment areas, were at < 25 weeks’ gestation, were
able to provide consent and were able to converse in English.Women with a previous pregnancy ending in
miscarriage, stillbirth or termination were eligible. Women planning to have their child adopted or to move
outside the Family Nurse Partnership catchment area for > 3 months were not eligible.

Intervention
The Family Nurse Partnership is a programme of up to 64 home visits delivered by specially trained
family nurses from early pregnancy until the child is 2 years of age that address personal and
environmental health, life course development, the maternal role, family and friends, and access to
health and social services.

All study participants received usually provided health and social care services for pregnancy and new
mothers. Participants in the usual-care arm received these services alone.

Outcomes

Primary
The primary outcome was the recording of a child-in-need status (i.e. child is unlikely to achieve or
maintain a reasonable level of health or development, or whose health and development is likely to be
significantly or further impaired without provision of services, or a child who is disabled) at any time
during the follow-up period.

Secondary

l Additional objective measures of maltreatment: referral to social services (overall, child protection
referral, child-in-need referral), child protection registration, child-in-need categorisation, looked-after
status (mother, child)

l Associated measures of maltreatment: recorded injuries and ingestions, non-attendance rates for
hospital appointments

l Maternal outcomes: subsequent pregnancies
l Child health and developmental and educational outcomes: special educational needs, early

educational attendance and assessments (Early Years Foundation Stage profile, Key Stage 1).
l Costs: health resource use.
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Data linkage
Maternal and child identifiers were sent to NHS Digital and the National Pupil Database for matching
with their databases. Matching with NHS Digital used NHS number, date of birth, postcode and sex.
NHS Digital also used NHS number to obtain mortality data from the Office for National Statistics.
Matching with the National Pupil Database used exact matching on first name and surname, date of
birth and postcode (of both mother and child for social care data, and of just the child for all other
data sets). Matching to child-in-need and child-looked-after data sets involved first matching to the
National Pupil Database, adding the unique pupil number and then using the unique pupil number
to identify records. All matched data were sent to a third-party data safe haven, linked by project
identifiers to trial data and analysed via remote access.

Analysis
We conducted all analyses on a modified intention-to-treat basis. First, we examined binary outcomes
in twins, with the aim of examining the correlation between them. If outcomes tended to always apply
to both twins, then we aimed to reduce the multilevel nature of the data (children within mother) to
one child as opposed to adjusting for twins.

We used three-level multilevel modelling to allow for clustering of effect within a site and family nurse
when both were fitted as random effects. When there was little impact of clustering at the family
nurse level, then we aimed to present the results from the two-level model (i.e. site and participant).
We present all parameter estimates alongside a 95% confidence interval and p-value. We adjusted for
variables used in randomisation such as smoking status, gestational age and language.

For binary outcomes, comparative analysis used logistic multilevel modelling with results presented
as odds ratios. For categorical variables, comparative analyses used multinomial multilevel regression
and presented odds ratios. For continuous data (e.g. Early Years Foundation Stage profile total point
score), we used linear multilevel regression and present mean differences. For count data (e.g. number
of child-in-need referrals), we used Poisson multilevel regression modelling. When event distribution
displayed signs of overdispersion, a negative binomial multilevel regression model was used (or a zero-
inflated model, in which there was an excess of zero events). Results are presented as incidence rate
ratios. Time-to-event data (e.g. interbirth interval) used Cox regression multilevel modelling, presented
with hazard ratios.

Sensitivity analyses for the primary outcome included adjusting for hypothesised confounders at
baseline, dosage effects (i.e. number of visits) using complier-average causal effects modelling and
subgroup analysis of potential effect moderators and mediators (maternal deprivation; adaptive
functioning; not in employment, education or training at recruitment; maternal age at recruitment;
child sex; maternal care status; duration of maternal care; and domestic abuse self-reported at
24 months) as interaction terms in the main comparative models. Sensitivity analyses for selected
secondary outcomes (Early Years Foundation Stage profile, Key Stage 1, referral to social services)
included complier-average causal effects, imputation for missing data and subgroups.

A cost–consequences analysis of the Family Nurse Partnership over the full follow-up period (BB:0–2
and BB:2–6) took, primarily, a health-care (UK NHS) perspective. The principal data source was Hospital
Episode Statistics records (inpatient, outpatient, accident and emergency), which were matched to
appropriate NHS reference costs. Maternal and child resource use were costed separately and valued
in Great British pounds. When data were absent in Hospital Episode Statistics records, it was assumed
that no resource use was incurred. No primary care data were available beyond the 18-month follow-up
point in BB:0–2. Costs were discounted back from year of event to baseline at an annual rate of 3.5%.
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Results

Data for 1537 mothers and 1547 children (1517 singletons, 15 sets of twins) were sent to NHS Digital
and the National Pupil Database for matching, forming the BB:2–6 study population. Match rates for
children were 98.3% (NHS Digital) and 97.4% (National Pupil Database).

Maltreatment
Of all the children, 27% were referred at least once to children’s social services, with no difference
in referral rates between study arms. More children in the usual-care arm were referred on multiple
occasions than children in the Family Nurse Partnership arm. Children in the Family Nurse Partnership
arm were, on average, 90 days younger than children in the usual care arm at referral. This difference
was not statistically significant. A total of 323 referred children (21.5%) were assessed as in need at
some point by age 6 years, but there was no difference in proportions between children in the Family
Nurse Partnership arm (21.1%) and children in the usual-care arm (21.7%), even when adjusting for the
number of Family Nurse Partnership visits. There was no difference between study arms in the timing
of the first referral for children subsequently assessed as in need. Adjusting for baseline maternal
characteristics and child sex made no difference to the overall picture for child-in-need status. The
duration for which children were assessed as in need was similar in the two study arms among those
whose period of additional support had concluded. The proportion of all children in need with a
primary need of abuse or neglect was similar across study arms (Family Nurse Partnership, 57.1%;
usual care, 63.0%). The rates of children with a child protection plan (Family Nurse Partnership, 6.8%;
usual care, 6.6%) and who were looked after (Family Nurse Partnership, 3.3%; usual care, 3.6%) were
the same in both study arms.

Of those with a child protection plan (Family Nurse Partnership, n = 52; usual care, n = 49), a larger
proportion of children in the Family Nurse Partnership arm were assigned a primary code of emotional
abuse, and fewer were assigned to neglect, than in the usual-care arm. The proportion of children in
care in both study arms was similar (Family Nurse Partnership, n = 25; usual care, n = 27), with children
in the Family Nurse Partnership arm spending, on average, 2 months less in care than children in the
usual care arm (adjusted incidence rate ratio 0.75, 95% confidence interval 0.65 to 0.86).

Children in the Family Nurse Partnership arm were as likely to miss a hospital outpatient appointment
as children in the usual-care arm. Half of all children had attended an emergency department for
an injury or ingestion. The slightly larger proportion attending among children in the Family Nurse
Partnership arm was not statistically significant (Family Nurse Partnership, 58.3%; usual care, 54.7%).
The rates of children admitted because of an injury or ingestion were comparable (Family Nurse
Partnership, 11.7%; usual care, 13.0%).

Children of care-experienced mothers were more frequently defined as in need, but there was no
difference in rate between study arms.

Maternal
There was no difference in rates of second pregnancy between mothers in the Family Nurse Partnership
arm (590/753, 78.4%) and mothers in the usual-care arm (590/753, 78.4%).

Child health, development and education
There were no differences between the usual-care arm (245/747, 32.8%) and the Family Nurse
Partnership arm (219/759, 28.9%) in the proportion of children with special education needs provision.
There were no differences in patterns of educational attendance among those aged 2–4 years, or in
the type of private, voluntary or independent day care accessed.
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Children in the Family Nurse Partnership arm were more likely to reach a good level of development
across the combined five areas of learning at school entry (58.0%) than children in the usual-care arm
(52.2%) (adjusted odds ratio 1.26, 95% confidence interval 1.03 to 1.55), and also to achieve a good
level of development across the combined 17 early-learning goals (Family Nurse Partnership, 55.5%;
usual care, 50.1%; adjusted odds ratio 1.24, 95% confidence interval 1.01 to 1.52). In both cases, the
effects were strengthened when adjusting for month of birth. Although there was no difference in
total point score (i.e. aggregate across 17 learning goals) between study arms, a beneficial impact of
the Family Nurse Partnership was observed for younger, rather than older, mothers at study entry,
with no other differences by study subgroup found. The number of nurse visits made no difference
to effect size.

At Key Stage 1, 65.3% of children in the Family Nurse Partnership arm reached the expected standard
for reading, compared with 60.5% of children in the usual-care arm (adjusted odds ratio 1.23, 95%
confidence interval 0.99 to 1.53). There were no statistically significant differences in the proportion
of children reaching the expected standard for mathematics (Family Nurse Partnership, 62.0%; usual
care, 61.3%), science (Family Nurse Partnership, 72.6%; usual care, 71.0%) or writing (Family Nurse
Partnership, 48.4%; usual care, 42.9%). Although the difference for reading was of borderline statistical
significance, the effect was stronger for children whose families had more visits from a family nurse
(adjusted odds ratio 1.38, 95% confidence interval 1.07 to 1.77).

When we adjusted analyses of Key Stage 1 outcomes to account for birth month, children in the
Family Nurse Partnership arm were more likely to reach the expected level for reading than children
in the usual-care arm (adjusted odds ratio 1.26, 95% confidence interval 1.02 to 1.57); no other group
differences were found.

At Key Stage 1, the intervention effect was greater for boys of mothers in the Family Nurse Partnership
arm than for girls, particularly for reading and writing (and strengthened after adjusting for birth
month); for writing, this difference reached statistical significance (interaction p = 0.039). Children with
younger mothers at recruitment were less likely to reach the expected standard overall. However, the
differences between study arms in favour of children in the Family Nurse Partnership arm were greater
for younger women, for mathematics and for writing, an effect that reached statistical significance.
In addition, for writing, a programme effect was observed in mothers not in employment, education
or training at the time of recruitment; the contrary was seen in mothers who were in employment,
education or training. No additional interaction effects were found at Key Stage 1.

Costs
There were negligible resource use and cost differences between study arms. The adjusted incremental
cost per woman of programme delivery in BB:0–2 (£1811) remains the key observed cost difference
between study arms.

Conclusions

Implications for health care
There are no evident benefits for maltreatment outcomes from the Family Nurse Partnership, but
the programme generates higher rates of school readiness and, at Key Stage 1, child attainment of
educational goals.

The Family Nurse Partnership remains locally commissioned in England. Local needs and priorities may
determine the weight attached to these different sets of outcomes.
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Recommendations for research

The benefits of the programme that were observed using routine educational data add to maternally
reported developmental benefits seen in the original trial. Determining how these track through to
later developmental outcomes will be essential to understanding the value of the programme.

Longer-term routine data from sources used in this study should be supplemented by those from other
sectors, and also by prospectively collected data from families, to capture the breadth of potential
programme benefit and cost.

Funding

This project was funded by the National Institute for Health Research (NIHR) Public Health Research
programme and will be published in full in Public Health Research; Vol. 9, No. 2. See the NIHR Journals
Library website for further project information.

SCIENTIFIC SUMMARY: THE BB:2–6 ROUTINE DATA-LINKAGE FOLLOW-UP TO EARLIER RCT

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

viii



Public Health Research

ISSN 2050-4381 (Print)

ISSN 2050-439X (Online)

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

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

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

Reviews in Public Health Research 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.

PHR programme
The Public Health Research (PHR) programme, part of the National Institute for Health Research (NIHR), is the leading UK funder
of public health research, evaluating public health interventions, providing new knowledge on the benefits, costs, acceptability and
wider impacts of non-NHS interventions intended to improve the health of the public and reduce inequalities in health. The scope
of the programme is multi-disciplinary and broad, covering a range of interventions that improve public health.

For more information about the PHR programme please visit the website: https://www.nihr.ac.uk/explore-nihr/funding-programmes/
public-health-research.htm

This report
The research reported in this issue of the journal was funded by the PHR programme as project number 11/3002/11. The
contractual start date was in February 2014. The final report began editorial review in August 2019 and was accepted for
publication in May 2020. The authors have been wholly responsible for all data collection, analysis and interpretation, and for
writing up their work. The PHR 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 PHR programme or the Department of Health and Social Care. If there are verbatim quotations included in this
publication the views and opinions expressed by the interviewees are those of the interviewees and do not necessarily reflect
those of the authors, those of the NHS, the NIHR, NETSCC, the PHR programme or the Department of Health and Social Care.

© Queen’s Printer and Controller of HMSO 2021. This work was produced by Robling et al. under the terms of a commissioning
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation,
Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

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

https://www.nihr.ac.uk/explore-nihr/funding-programmes/public-health-research.htm
https://www.nihr.ac.uk/explore-nihr/funding-programmes/public-health-research.htm


NIHR Journals Library Editor-in-Chief

NIHR Journals Library Editors

Professor Ken Stein   Professor of Public Health, University of Exeter Medical School, UK

Professor John Powell Chair of HTA and EME Editorial Board and Editor-in-Chief of HTA and EME journals.
Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK, and Professor of 
Digital Health Care, Nuffield Department of Primary Care Health Sciences, University of Oxford, UK 

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

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

Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin   Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson   Consultant Advisor, Wessex Institute, University of Southampton, UK

Ms Tara Lamont   Senior Scientific Adviser (Evidence Use), Wessex Institute, University of Southampton, UK

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

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

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

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

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

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

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

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

Professor Ken Stein   Professor of Public Health, University of Exeter Medical School, 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 editors: www.journalslibrary.nihr.ac.uk/about/editors

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



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

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


