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Abstract

Objectives: Advanced practice providers (APPs) are being employed at increasing rates in order to
meet new in-hospital care demands. Utilising the Paediatric Acute Care Cardiology Collaborative
(PAC?) hospital survey, we evaluated variations in staffing models regarding first-line providers and
assessed associations with programme volume, acuity of care, and post-operative length of stay
(LOS). Study design: The PAC® hospital survey defined staffing models and resource availability
across member institutions. A resource acuity score was derived for each participating acute care
cardiology unit. Surgical volume was obtained from The Society of Thoracic Surgeons database.
Pearson’s correlation coefficients were used to evaluate the relationship between staffing models
and centre volume as well as unit acuity. A previously developed case-mix adjustment model
for total post-operative LOS was utilised in a multinomial regression model to evaluate the asso-
ciation of APP patient coverage with observed-to-expected post-operative LOS. Results: Surveys
were completed by 31 (91%) PAC® centres in 2017. Nearly all centres (94%) employ APPs, with
a mean of 1.7 (range 0-5) APPs present on weekday rounds. The number of APPs present has
a positive correlation with surgical volume (r =0.49, p <0.01) and increased acuity (r=0.39,
p = 0.03). In the multivariate model, as coverage by APPs increased from low to moderate or high,
there was greater likelihood of having a shorter-than-expected post-operative LOS (p < 0.001).
Conclusions: The incorporation of paediatric acute care cardiology APPs is associated with reduced
post-operative LOS. Future studies are necessary to understand how APPs impact these patient-
specific outcomes.

Hospital-based care of congenital heart disease patients continues to evolve to meet the increas-
ing demands of volume and acuity. In particular, coordination of complex care systems, priori-
tisation of efficient resource utilization, and re-evaluation of traditional care delivery systems,
including provider team composition, have become common considerations of modern
practice.!

Advanced practice providers, including nurse practitioners and physician assistants, were
first employed to address the shortage of paediatric rural health providers in 1965.
Neonatal nurse practitioners, employed in the 1970s, were the first group of nurse practitioners
to work in critical care.® Resident work-hour restrictions and a decrease in subspecialty training
hours have more recently increased the utilisation of advanced practice providers in subspecialty
and critical care areas within paediatric hospital systems.>* Several examples exist demonstrat-
ing the utility of the advanced practice provider care model, including adult cardiology practices
which have shown an improvement in access to care, productivity, and efficiency.>S
Implementation of advanced practice providers in both emergency medicine and intensive care
units has been associated with improved patient outcomes.”® Similarly, Newhouse and Stanik-
Hutt performed an 18-year systematic review of advanced practice provider-patient care
involvement and found that patient outcomes were similar, if not better, than when physicians
alone were responsible.” Lastly, nurses have acknowledged the value of advanced practice
providers in regard to assessing the needs of patients and their families, communicating with
multidisciplinary teams, and acting as a resource for their nursing colleagues.'°
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The variable composition of the paediatric acute care cardiology
team (acute care should be interpreted as synonymous with
inpatient or ward-based care) has only recently been described,
and to date, analysis of the impact of advanced practice provider
presence on practice patterns or outcomes has not been per-
formed."? Our study aims to evaluate the role of advanced practice
providers as part of the care team in the emerging and distinct sub-
specialty of paediatric acute care cardiology utilising the Paediatric
Acute Care Cardiology Collaborative (PAC®) as a data resource.
PAC? was founded in 2014 with the goal of improving outcomes
in the paediatric acute care cardiology population, and with this
aim in mind, member sites recently conducted a hospital survey
to assess practice variation and acute care cardiology unit team
composition.”!! This hospital survey developed an inventory of
the specific team members and their respective roles in the acute
care cardiology unit and provides an opportunity to measure the
associations between the advanced practice provider service lines
and the desired patient outcomes affecting this discrete population.

PAC? is a voluntary quality improvement organisation comprised of
37 institutions primarily focused on improving acute care cardiology
outcomes delivered on the acute care cardiology unit.!! In 2017, a
PAC?® member survey examined practice and environment variation
across participating institutions. Data elements included hospital
demographics, staffing, available resources and therapies, use of stan-
dard care practices, and patient transfer and discharge practices. The
survey and its results have been reported previously.! The survey
included 12 stem questions pertaining to staffing by advanced practice
providers, cardiology fellows, and residents, with numerous branch-
ing questions following positive responses. The survey data was col-
lected and managed using Research Electronic Data Capture
(REDCap) tools hosted at the Cincinnati Children’s Hospital
Medical Center. REDCap is a secure, web-based application designed
to support data capture for research studies.!> The study was approved
by the Institutional Review Board at the Cincinnati Children’s
Hospital Medical Center.

Surgical volume per institution was obtained utilising The
Society of Thoracic Surgeons (STS) database, and was previously
found to correlate with unit size and census.! A resource acuity score
of 0—4 was derived for each unit, calculated as the sum of up to four
potential therapies utilised on the acute care cardiology unit (each
deemed by expert opinion amongst PAC? clinical champions to
be uniquely representative of elevated acuity): inhaled nitric oxide,
high-flow nasal cannula, ventricular assist devices, and intravenous
antiarrhythmic agents. Pearson’s correlation coefficients were used
to evaluate the relationship between staffing models across the
collaborative and centre volume, as well as unit acuity.

Eighteen PAC? survey sites also submitted data to the Paediatric
Cardiac Critical Care Consortium (PC*) database, which was used
to determine post-operative length of stay analysis. PC* is also a
voluntary quality improvement organisation comprised of nearly
50 institutions primarily focused on improving cardiac critical
care. All cardiac intensive care unit encounters at each participat-
ing centre are submitted to the PC* database. Each case record
includes patient demographics, clinical characteristics, data on car-
diac surgical procedures and other interventions that occurred,
critical care therapies, and complications, all with standard defini-
tions. The registry shares common terminology and definitions
with the International Paediatric and Congenital Cardiac Code,
The Society of Thoracic Surgeons Congenital Heart Surgery
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Table 1. Provider type present in the acute care cardiology unit.
Weekend Weekend

Weekday  Weeknight day night

n (%) n (%) n (%) n (%)

Advanced practice 29 (94) 8 (26) 24 (77) 6 (19)
provider

Cardiology fellow 28 (90) 17 (55) 29 (94) 17 (55)

Paediatric resident 25 (81)* 22 (71) 24 (77) 21 (68)

*Paediatric interns present at 15 centres (48%), 12 of which had supervising residents (80%).

Database, and the American College of Cardiology Improving
Paediatric and Adult Congenital Treatment Registry, as previously
described.!*!* Trained data managers who have passed a certifica-
tion examination abstract the data. The PC* data auditing process
has been previously described, with the most recent audit results
suggesting the complete, accurate, and timely submission of data
across centres, and a major discrepancy rate of 0.6% across
29,476 fields."”” The University of Michigan Institutional Review
Board oversees the PC* Data Coordinating Center and this study
was approved with a waiver of informed consent.

A previous study has successfully combined hospital-level factors
from the PAC? survey with PC* outcomes data with specific attention
to post-operative length of stay.'® In summary, a case-mix adjustment
model was developed for the total post-operative length of stay based
on pre-operative and operative variables. The PAC? survey data was
categorised into predictor variables felt to impact post-operative
length of stay. For our analysis, the percentage of patients covered
by advanced practice providers on the acute care cardiology unit
was categorised as low (<50%), moderate (51-75%), and high
(>76%). These categories were selected based on the distribution of
responses. Candidate variables were included in the final model if
their association with total post-operative length of stay had a p-value
less than 0.05. A complete list of categorised survey responses used in
the multivariate analysis are provided in Supplementary Table S1. A
multinomial regression model was then used to evaluate the effect of
hospital-specific survey variables with an observed-to-expected
post-operative length of stay at the patient level defined as a categori-
cal variable: >25% shorter-than-expected post-operative length of
stay, as-expected, or >25% longer-than-expected post-operative
length of stay. Standard error adjustment for centre clustering was
not performed since the survey variables for all patients at a particular
hospital were the same.

All analyses were performed using SAS Version 9.4 (SAS
Institute, Cary, NC) or STATA Version 14 (Stata Corp, College
Station, TX).

PAC® surveys were completed by 31 (91%) of the 34 member
centres at the time of survey distribution. Nearly all centres
(94%) employ advanced practice providers, with a mean of 1.7
(range 0-5) advanced practice providers present on weekday
rounds. These advanced practice providers cover <50% (n=6),
50-75% (n=6), and >75% (n=6) of acute care cardiology unit
patients. Advanced practice providers provide weekend coverage
in most centres but less often provide overnight coverage
(Table 1). Most (90%) centres have a cardiology fellow on the acute
care cardiology unit team, but fellows are often involved with other
responsibilities, including weekday consults (58%), night and
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Table 2. Advanced practice provider coverage and correlation with surgical volume and acuity.

A. J. Willis et al.

Unit bed size Surgical volume Acuity score
r (95% CI) r (95% CI) r (95% CI)
p-value p-value p-value

Presence of weekday APP

0.19 (—0.17 - 0.51)

0.03 (—0.06 - 0.59) 0.18 (—0.19 - 0.51)

0.3

0.10 0.35

Average number of weekday APPs

0.06 (—0.30 - 0.41)

0.49 (0.16-0.72) 0.39 (0.04-0.66)

0.74

<0.01 0.03

Percentage of ACCU patients covered by APPs

—0.04 (—0.41 - 0.33)

—0.20 (=0.53 - 0.32) —0.06 (—0.42 - 0.32)

0.82

0.29 0.77

Abbreviations: ACCU = acute care cardiology unit; APP = advanced practice provider; r = correlation coefficient.

Table 3. Multivariable analysis: association of patient coverage by advanced practice providers with post-operative length of stay.

RRR for as-expected LOS* p-value RRR for >25% shorter-than-expected LOS* p-value
Low coverage (<50% of patients) reference - reference -
Moderate coverage (51-75% of patients) 1.18 0.014 2.21 p <0.001
High coverage (>75% of patients) 1.10 0.19 1.54 p <0.001

*Relative risk ratio as compared to >25% longer-than-expected LOS.

weekend consults (94%), and performing after-hours echocardio-
grams (61%). Paediatric residents are involved with the care of
acute care cardiology unit patients at 81% of centres, with a mean
of 2 (range 0-5) residents present on weekday rounds. Only half of
the 31 centres have paediatric interns (first-year residents) on the
care team, and a majority have a junior or senior resident present.
Residents provide weekend coverage as often as advanced practice
providers (77%), but provide more frequent overnight coverage
(71%) than advanced practice provider colleagues (26%).

Unit bed size, as well as surgical volume obtained from STS and
the calculated acute care cardiology unit resource acuity score were
assessed in relation to the categories of advanced practice provider
practice (Table 2). The number of advanced practice providers
present on weekday rounds has a positive correlation with surgical
volume (p < 0.01, Table 2). The number of advanced practice pro-
viders present on weekday rounds also had a positive correlation
with the calculated unit acuity score (p=0.03), but not unit
bed size.

At the time of the survey, there were 18 hospitals that provided
both PAC? survey data and PC* clinical registry data. A total of
20,935 clinical encounters from PC* were included in the develop-
ment of the case-mix adjustment model for total post-operative
length of stay. In the multivariate model (Table 3), as coverage
by advanced practice providers increased from low to moderate
or high, there was a greater likelihood of having a shorter-than-
expected post-operative length of stay (p < 0.001).

Utilising data from the North American inpatient collaboratives
(PAC? and PC?), we have demonstrated that an increased per-
centage of care provided by advanced practice providers on the
acute care cardiology unit is associated with having a shorter-
than-expected post-operative length of stay, as well as a capacity
to provide care utilising more complex mechanisms as required
by the higher acuity patient. Specifically, it is an increased overall

https://doi.org/10.1017/51047951120003789 Published online by Cambridge University Press

presence of advanced practice providers that was associated with
these benefits rather than the mere presence of advanced practice
providers or a number of patients covered by advanced practice
providers.

This study is the first to describe in detail the role of various
providers in the paediatric acute care cardiology environment.
Certainly, there are the traditional members of the care team,
including interns, residents, cardiology fellows, and cardiology
attending faculty. However, there is a significant variation amongst
PAC? programmes, partly owing to the incorporation of advanced
practice providers. Advanced practice providers have been con-
tributing to inpatient care on many paediatric services over the last
several decades, but their presence in the acute care cardiology unit
has not been previously described to this extent.>?

The centres that responded to the PAC® hospital survey
represent diversity in geography, unit structure, and surgical vol-
ume. These factors underlie some of the diversity that was observed
in the responses of the survey. A notable finding in this analysis was
that the number of advanced practice providers employed by a
centre correlated with surgical volume and a higher level of acuity
handled by a unit, based on four representative advanced care
therapies. Future analysis with additional contributing centres
may help to elaborate on these findings.

The changing structure of the acute care cardiology team is con-
sistent with some of the changes in health care delivery over recent
years, but is also objectively validated by the results of this survey.
Other subspecialties in paediatrics have utilised advanced practice
providers for decades. For example, advanced practice providers
have been central members of the neonatal intensive care unit team
since the 1970s.> We show that many centres seem to be appreci-
ating the dedication and expertise of this provider group, as well as
their measurable direct patient benefit.

As noted in this survey, nearly half of centres have advanced
practice providers covering greater than 75% of acute care cardi-
ology unit patients. This shift in acute care cardiology unit staffing
with advanced practice providers involved with the majority of
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care, rather than the traditional team consisting of paediatric
interns and residents, recognises that specialised training and
experience is necessary to care for complex paediatric cardiology
patients. The seasoned advanced practice provider undoubtedly
has the opportunity to develop greater familiarity and knowledge
of the nuanced diagnoses and physiology of congenital heart dis-
ease than the rotational resident. In addition, advanced practice
providers who are dedicated to the care of the acute care cardiology
patients can be responsible when cardiology fellows are attending
to tasks that take them off of the unit. We have observed that car-
diology fellows are often also responsible for cardiology consulta-
tions, performing urgent echocardiograms, and addressing other
acute cardiac issues in other areas of the hospital while on service
or on call, potentially leaving a void of expertise on the acute care
cardiology unit.

There are some important limitations to consider in regard to
this study. The PAC? hospital survey provides a look into the
unit structure and practice patterns present at each of the rep-
resentative PAC® member institutions, and was intentionally
administered before the beginning of acute care cardiology
unit-specific registry data collection. As a result, there is a lim-
ited amount of granular acute care cardiology outcome data to
examine at this time. However, our partnership with PC*
allowed for a robust analysis of a critical variable of interest,
post-operative hospital length of stay. In addition, the model
to determine higher acuity forms of acute care cardiology unit
care is built on the consensus of experts and is not a validated
tool at this time. The aim is to refine the PAC® models of case-
mix analysis over time as the data from the PAC? acute care
cardiology unit-specific registry becomes available. Lastly, given
the retrospective design of this study, the length of stay finding
could be explained by other unmeasured factors that con-
founded the exposure of interest (the increasing presence of
advanced practice providers). Further studies are necessary to
confirm the association described here, and if confirmed, to
then determine the precise nature of how advanced practice pro-
viders might facilitate shorter-than-expected post-operative
length of stay.

The results of this study support the notion that acute care car-
diology is a distinct subspecialty within paediatric cardiology by
demonstrating that a dedicated front-line workforce is associated
with improved outcomes. This work is central to the mission of
PAC? and would not have been possible without the collaborative
efforts of all participating centres.!! Future improvement efforts
and research amongst PAC® centres will undoubtedly lead to
improved outcomes and patient experiences. This study also dem-
onstrates substantial variation between centres in front-line pro-
viders. This variation may provide important insights into how
advanced practice providers impact patient care and outcomes
in future studies.

None.

The authors have indicated they have no financial relation-
ships relevant to this article to disclose. No external funding for this manuscript
was received.

https://doi.org/10.1017/51047951120003789 Published online by Cambridge University Press

251

None.

To view supplementary material for this article,
please visit https://doi.org/10.1017/S1047951120003789

1. Hoerst A, Bakar A, Cassidy SC, et al. Variation in care practices across pedi-
atric acute care cardiology units: Results of the Pediatric Acute Care
Cardiology Collaborative (PAC(3)) hospital survey. Congenit Heart Dis
2019; 14: 419-426.

2. Mott AR, Neish SR, Challman M, Feltes TF. Defining pediatric inpatient
cardiology care delivery models: A survey of pediatric cardiology programs
in the USA and Canada. Congenit Heart Dis 2017; 12: 294-300.

3. O’Brien P. The role of the nurse practitioner in congenital heart surgery.
Pediatr Cardiol 2007; 28: 88-95.

4. Freed GL, Dunham KM, Moran LM, Spera L, Research Advisory
Committee of the American Board of P. Resident work hour changes in
children’s hospitals: impact on staffing patterns and workforce needs.
Pediatrics 2012; 130: 700-704.

5. Rodgers GP, Conti JB, Feinstein JA, et al. ACC 2009 survey results and rec-
ommendations: Addressing the cardiology workforce crisis A report of the
ACC board of trustees workforce task force. ] Am Coll Cardiol 2009; 54:
1195-1208.

6. Lambrew CT, Dove JT, Friday BA, et al. Working group 5: Innovative care
team models and processes that might enhance efficiency and productivity.
] Am Coll Cardiol 2004; 44: 251-255.

7. Woo BFY, Lee JXY, Tam WWS. The impact of the advanced practice nurs-
ing role on quality of care, clinical outcomes, patient satisfaction, and cost
in the emergency and critical care settings: a systematic review. Hum
Resour Health 2017; 15: 63.

8. Schulman M, Lucchese KR, Sullivan AC. Transition from housestaff to
nonphysicians as neonatal intensive care providers: cost, impact on reve-
nue, and quality of care. Am ] Perinatol 1995; 12: 442-446.

9. Newhouse RP, Stanik-Hutt J, White KM, et al. Advanced practice nurse out-
comes 1990-2008: a systematic review. Nurs Econ 2011; 29: 230-250; quiz 251.

10. Knaus VL, Felten S, Burton S, Fobes P, Davis K. The use of nurse practi-
tioners in the acute care setting. ] Nurs Adm 1997; 27: 20-27.

11. Kipps AK, Cassidy SC, Strohacker CM, et al. Collective quality improve-
ment in the paediatric cardiology acute care unit: establishment of the
Pediatric Acute Care Cardiology Collaborative (PAC3). Cardiol Young
2018; 28: 1019-1023.

12. Harris PA, Taylor R, Thielke R, Payne ], Gonzalez N, Conde JG. Research
electronic data capture (REDCap)-a metadata-driven methodology and
workflow process for providing translational research informatics support.
] Biomed Inform 2009; 42: 377-381.

13. Gaies M, Cooper DS, Tabbutt S, et al. Collaborative quality improvement in
the cardiac intensive care unit: Development of the Paediatric Cardiac
Critical Care Consortium (PC4). Cardiol Young 2015; 25: 951-957.

14. Franklin RCG, Beland MJ, Colan SD, et al. Nomenclature for congenital
and paediatric cardiac disease: the International Paediatric and
Congenital Cardiac Code (IPCCC) and the Eleventh Iteration of the
International Classification of Diseases (ICD-11). Cardiol Young 2017;
27:1872-1938.

15. Gaies M, Donohue JE, Willis GM, et al. Data integrity of the Pediatric
Cardiac Critical Care Consortium (PC4) clinical registry. Cardiol Young
2016; 26: 1090-1096.

16. Hart SA, Tanel RE, Kipps AK, et al. Intensive care unit and acute care unit
length of stay following congenital heart surgery. Ann Thorac Surg 2020;
110: 1396-1403.


https://doi.org/10.1017/S1047951120003789
https://doi.org/10.1017/S1047951120003789

	The added value of the advanced practice provider in paediatric acute care cardiology
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




