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Scientific summary

Background

Several reviews of research show that higher registered nurse staffing levels in hospitals are associated
with better patient outcomes and care quality. There are many systems available to assist with deciding
the number of nursing staff needed on wards. However, evidence is lacking about the effectiveness or
efficiency of staffing levels set using these approaches. Nonetheless, in 2014 the National Institute for
Health and Care Excellence endorsed using the Safer Nursing Care Tool as a decision support tool for
setting nurse staffing levels on adult inpatient wards. The Safer Nursing Care Tool works by categorising
patients according to their acuity and dependency on nursing care. Each category is associated with a
workload ‘multiplier’, used to determine the number of nursing staff to employ.

Objectives

l Explore variation in demand measured using the tool from day to day and between days in order to
understand the accuracy of estimated establishments and how well establishments based on mean
demand match variable patient need.

l Determine how current staffing matches the staffing requirements measured by the tool.
l Assess whether or not a mismatch between the staffing requirements measured by the tool and the

number of staff deployed is associated with nurses’ perceptions of staffing adequacy.
l Explore the influence of factors other than patient characteristics, such as the numbers of

admissions and discharges to the ward.
l Develop mathematical simulation models to explore scenarios with flexible staffing policies and

different approaches to using the tool to set staffing establishments.
l Model the costs and consequences of alternative staffing policies considering:

¢ opportunities to deploy staff from ‘overstaffed’ wards to ‘understaffed’ wards
¢ costs of temporary staff
¢ relative efficiencies of different staff groups
¢ adverse outcomes of understaffing.

Design, setting and methods

This is an observational study using administrative data, nurses’ assessments of patients using the Safer
Nursing Care Tool and reports of staffing adequacy from 81 acute medical/surgical wards in four NHS
hospital trusts.

Main outcome measures

For each ward and shift, we measured the apparent ‘shortfall’, that is the deviation between the
staffing requirement estimated using the Safer Nursing Care Tool and the actual staffing, as well as
asking ward leaders whether or not there were enough staff for quality, whether or not any nursing
care was left undone, whether or not staff missed breaks and how many staff (registered nurses and
nursing support workers) they judged were needed.
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Our simulation models estimated the percentage of patient shifts that were staffed more than 15%
below the requirement and the staff cost per patient-day. From this, we estimated the costs per life
saved associated with different staffing establishments.

Data sources

We used data from patient administration systems, staff rosters and Bedview® (CareView Communications
Inc., Lewisville, TX, USA)/SafeCare® (Allocate Software, London, UK) (for nurse assessments of patients’
Safer Nursing Care Tool acuity/dependency categories) and ward profiles. We used a variety of published
sources to estimate standard costs and the impact of low staffing on outcomes for our economic modelling.

Patient data were de-identified by pseudonymisation at source. We cleaned data, removing extreme
values of deployed staffing and estimated staffing requirements, and days with zero patients.
We removed invalid data in the reports of staffing adequacy by following a series of logical rules.

Analysis

Using both bootstrapping and traditional power calculations, we estimated the sample size needed to
obtain a stable estimate of the mean staffing requirement, which is used by the tool to determine the
number of staff to employ. We assessed the variation in estimated staffing requirements between the
morning and evening census points by calculating differences and intracluster correlation coefficients.
We compared the average staffing requirements on different days of the week.

We fitted multilevel regression models nested at the ward and hospital levels to assess the association
between ‘shortfall’ according to the tool and ward leaders’ reports of staffing adequacy. We included
other factors that may affect this relationship: patient turnover, ward type (medical, surgical or mixed),
the proportion of single rooms, day of the week and time of day.

We developed a Monte Carlo, agent-based computer simulation model for investigating alternative
approaches to using the tool for setting staffing levels, and different flexible staffing policies. The
‘agents’ are the wards, which interact by providing spare staff to (and receiving additional staff from)
each other. For each shift, the model simulates the numbers of patients in each acuity/dependency
category, the number of one-to-one ‘specials’, available staff, staff re-deployments between wards
and extra staff hired from bank and agency. The settings and parameters are based on real data and
assumptions agreed with local investigators at each hospital trust. For core models, we used empirical
data obtained from one hospital trust to estimate the availability of temporary staff, but we also
considered higher availability.

The simulation calculates staffing costs and assesses whether each ward is understaffed, adequately
staffed or overstaffed. We compared the effects and costs of a ‘high’ establishment (set to meet
demand on 90% of days), the ‘standard’ (mean-based) establishment and a ‘flexible (low)’ establishment
(80% of the mean) providing a core staff group that would be sufficient on days of low demand, with
flexible staff re-deployed/hired to meet fluctuations in demand.

We used coefficients from previous research linking nurse staffing shortfalls with mortality to estimate
the cost-effectiveness of the different staffing scenarios.
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Results

We received Safer Nursing Care Tool ratings for 96% of possible wards × days. In all, we obtained data
linking Safer Nursing Care Tool ratings and staffing levels for 26,362 wards × days.

Average ward staffing requirements estimated by the Safer Nursing Care Tool varied from 5.9 to 10.2
hours per patient-day. The required staffing varied considerably between days on the same ward, with
hospital trust mean within-ward standard deviations between 0.42 and 0.94 hours per patient-day.
The required staffing estimated by the Safer Nursing Care Tool was slightly higher than the staffing we
observed to be deployed in three general hospital trusts, and considerably lower than staffing deployed
in the specialist hospital trust. Including specialing requirements substantially increased the variability
of requirements between days.

The sample size needed for a stable estimate of the mean average staffing requirement depends on the
margin of error that is acceptable and the variability of staffing requirements for a particular ward. Using the
power calculation approach, we found that an average of 959, 240 and 60 observations would be needed for
95% confidence intervals of width 0.5, 1 and 2 whole-time equivalents, respectively, but there was much
variation at ward level. The bootstrapping approach gave similar results. Overall, the time of day when the
Safer Nursing Care Tool was assessed made very little difference to the calculated establishment (< 1% on
average), but for some wards the admission/discharge patterns meant that there were large differences.

When the registered nurse staffing level was 1 hour per patient-day below the required level
estimated using the Safer Nursing Care Tool, the odds of the shift leader reporting that there were
enough staff for quality were reduced by 11%, the odds of reporting nursing care left undone were
increased by 14% and the odds of reporting staff missing breaks were increased by 12% (all p < 0.001).
The results for support worker shortfall were similar.

However, the regression models also highlighted that some factors not considered directly in the Safer
Nursing Care Tool may also be related to professional judgements about the adequacy of staffing.
Although the effects were not always significant, nurses in charge of wards with a higher proportion of
single rooms were more likely to report care left undone. Nurses in charge of surgical wards were more
likely than those on medical/mixed wards to report nursing care left undone and missed breaks, and less
likely to report enough staff for quality. Patient turnover per day (measured as admissions, discharges
and transfers per care hour) was not significant in the models, although large non-significant associations
were consistent with turnover increasing nurse workload.

We found no clear pattern by day of week, but Saturdays compared favourably with Mondays for all
reported measures, although Sundays were no more likely to be seen as adequately staffed at any
given level than were Mondays. In our models matching shifts rather than days, we found that night
shifts were more likely than morning or afternoon shifts to be perceived as adequately staffed for all
three measures.

We found limited evidence of non-linear effects and interactions between staff groups, but these appeared
to have little appreciable impact on estimated effects. In particular, there was no clear threshold consistent
with the Safer Nursing Care Tool indicating an optimal staffing level because outcomes improved as
staffing rose above the measured ‘requirement’, with no clear evidence of diminishing returns.

Our simulation model used data from our observational study to model the consequences and costs of
setting the establishment using the Safer Nursing Care Tool: ‘high’ establishments (set to match the
level of demand observed on 90% of occasions) and ‘flexible (low)’ establishments (set to meet 80% of
observed average need) compared with the ‘standard’ approach where staffing is set to meet mean
demand. Compared with the ‘standard’ (mean average) approach to setting the establishment, the ‘high’
establishments were 10% higher, on average, across the four hospital trusts.
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Despite using temporary staff, on average across the hospitals the ‘flexible (low)’ establishment resulted
in 63% of patient shifts falling ≤ 15% below the required staffing level. The standard establishment
resulted in 31% of patient shifts with understaffing, whereas the ‘high’ staffing establishment resulted
in 19% of patient shifts with understaffing. Overstaffing by > 15% above the requirement was less
common, occurring on average on 15%, 7% and < 2% of patient shifts when using ‘high’, ‘standard’ and
‘flexible (low)’ establishments, respectively.

Increased staffing costs associated with the ‘high’ staffing establishments varied by hospital trust but
were, on average, £11 per patient-day higher (8%). ‘Flexible (low)’ staffing establishments were associated
with daily savings of £15 per patient-day (11%), mostly because of unfulfilled demand. The differences
in both understaffed shifts and costs reduce if greater availability of temporary staff is assumed.

Even with high availability of temporary staffing, ‘flexible (low)’ establishments are associated with high
rates of understaffing because a threshold based on ‘whole people’ has to be reached to trigger a
request for additional staff, actual patient need varies and we assume temporary staffing to be less
efficient. Assuming unlimited agency availability, ‘flexible (low)’ establishments are associated with
understaffing on 21.4% of patient shifts and a cost saving of only £3 per patient-day (2%).

In our economic models, ‘high’ establishments are associated with a 1.2% reduction in bed-days
used, and a relative reduction of 4.5% in the risk of death compared with ‘standard’ establishments.
This equates to one life ‘saved’ for every 665 patients admitted to a hospital (number needed to treat).
The additional staff costs per life saved are £20,423, with a net cost (after taking account of the value
of bed-days saved) of £9506 per life saved. If the potential adverse effects of temporary staffing are
included, the number needed to treat is smaller (n = 627), as is the cost per life saved (£19,390 staff
costs and £8876 net).

‘Flexible (low)’ establishments are associated with an 8.3% increase in the risk of death, equating to
one additional death for every 361 patients admitted (number needed to harm). The ‘standard’ (Safer
Nursing Care Tool mean-based) establishment when compared with the ‘flexible (low)’ staffing gives a
cost per life saved of £22,910 (net £13,967). As availability of temporary staffing increases, the cost
per life saved of higher staffing establishments reduces.

Limitations

This is an observational study and cause and effect should not be assumed. Outcomes of staffing
establishments are simulated. In the simulation modelling, we assumed that workloads in different
wards were independent of one another. We did not track changes in acuity/dependency for individual
patients, nor did we track possible changes linked to low staffing. We had to make many assumptions
to develop a model, although, in general, the conclusions do not appear to be sensitive to these
assumptions.

Conclusions

The hospital trusts in this study successfully implemented the Safer Nursing Care Tool and used it to
guide establishment-setting. It is necessary to understand variation to decide the number of observations
required to determine an establishment, but more than the recommended 20 observations may be
required. Staffing levels measured by the tool are associated with professional judgement of staffing
adequacy and so the tool has some degree of validity. To our knowledge, this is the first evidence that
shows that the Safer Nursing Care Tool is related to professionals’ assessments of what constitutes
‘enough staff’, although we cannot show that the tool provides a measure that is superior to professional
judgement. The Safer Nursing Care Tool multipliers may not properly reflect the staffing requirements of
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some units that are influenced by factors other than patient acuity/dependency. Smaller units and units
with more single rooms may require more care hours per patient-day to provide adequate staffing to
reliably meet patient need.

In modelling different approaches to using the tool to set ward establishments, we demonstrated that
patient need can be met more reliably by setting the ward establishment at a level that is above the
mean. Other approaches risk patients being exposed to very frequent low staffing, requiring the use
of temporary staff, who are not always available. Because of the consequences of low staffing, higher
establishments are potentially cost-effective when compared with lower ones. Our findings support
flexible staffing policies guided by the Safer Nursing Care Tool, but such policies are cost-effective when
based on establishments that are planned to meet patient need 90% of the time. A flexible staffing policy
that sets establishments based on mean demand is also cost-effective when compared with a staffing
policy based on a ‘low’ core establishment. This is in part because flexibility is constrained by limited
availability of temporary staff and there are increased unit costs of staff. Flexible staffing with low base
establishments is not effective. Furthermore, when temporary staffing availability is high, cost savings
are largely eliminated. Although the routine deployment of systems that allow real-time calculation of
staffing requirements can help with ongoing monitoring of a ward’s staffing, for sufficient staffing to be
delivered consistently, the priority remains correct determination of the necessary baseline. The best
outcomes for patients are achieved at the highest establishments, but evidence from other studies
shows that skill mix must be maintained.

Recommendations for research

Our recommendations for further research include:

1. more extensive observational studies, considering the potential influence of the availability of other
professions and using other patient/staff outcomes to identify tipping points at which there are
‘enough’ staff and more staff would not improve outcomes further

2. prospective studies of the use of different approaches to determining staffing requirements,
including assessing patient outcomes

3. investigating the fit of the Safer Nursing Care Tool at ward level
4. studying the variability of workload within acuity/dependency levels
5. simulation modelling of different priorities of nursing tasks and how much time is required as a

buffer to have enough nurses when there are simultaneous urgent tasks
6. more detailed investigation into specialing requirements
7. development of simulation models of nurse staffing that model interdependence of staffing

requirements in different wards
8. studying how much tolerance needs to be built in between the employment, deployment and

rostering planning stages.

Trial registration

This trial is registered as ISRCTN12307968.

Funding

This project was funded by the National Institute for Health Research (NIHR) Health Services and
Delivery Research programme and will be published in full in Health Services and Delivery Research;
Vol. 8, No. 16. See the NIHR Journals Library website for further project information.

Health Services and Delivery Research 2020 Vol. 8 No. 16 (Scientific summary)

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Griffiths 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.

vii





Health Services and Delivery Research

ISSN 2050-4349 (Print)

ISSN 2050-4357 (Online)

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

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

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

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

HS&DR programme
The HS&DR programme funds research to produce evidence to impact on the quality, accessibility and organisation of health and
social care services. This includes evaluations of how the NHS and social care might improve delivery of services.

For more information about the HS&DR programme please visit the website at https://www.nihr.ac.uk/explore-nihr/funding-programmes/
health-services-and-delivery-research.htm

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 14/194/21. The contractual start date was in May 2016. The final report began editorial review in May 2019 and
was accepted for publication in October 2019. The authors have been wholly responsible for all data collection, analysis and
interpretation, and for writing up their work. The HS&DR editors and production house have tried to ensure the accuracy of the
authors’ report and would like to thank the reviewers for their constructive comments on the final report document. However,
they do not accept liability for damages or losses arising from material published in this report.

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

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Griffiths 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/health-services-and-delivery-research.htm
https://www.nihr.ac.uk/explore-nihr/funding-programmes/health-services-and-delivery-research.htm


Editor-in-Chief of Health Services and Delivery Research and NIHR Journals Library

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

NIHR Journals Library Editors

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 Senior Clinical 

Professor Andrée Le May

Professor Matthias Beck

Dr Tessa Crilly

Dr Eugenia Cronin Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson

Ms Tara Lamont

Dr Catriona McDaid

Professor William McGuire

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

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

Professor James Raftery

Dr Rob Riemsma

Professor Helen Roberts

Professor Jonathan Ross

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 Martin Underwood

Please visit the website for a list of editors: 

Editorial contact:  



<<
  /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


