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Field-testing the Pediatric Neuromuscular Recov-
ery Scale in Children with Spina Bifida
Ardolino, Elizabeth, Flores, Megan, Manella, Kathleen
University of St. Augustine for Health Sciences-Austin

Background There is a paucity of reliable and valid
outcome measures available for assessing improve-
ments in children with Spina Bifida. The Pediatric
Neuromuscular Recovery Scale (Peds NRS) is a valid
and reliable 13-item scale that assesses the functional
mobility of children with spinal cord injuries (SCI). As
children with SCI present with similar impairments to
children with Spina Bifida, the Peds NRS may be a vi-
able outcome measure to use in the Spina Bifida pop-
ulation. The purpose of this study was to field test the
Peds NRS for practicality of administering the scale in
children with Spina Bifida.
Methods One Occupational Therapist and one Physi-
cal Therapist completed both online and on-site train-
ing on the Peds NRS. The 2 clinicians then adminis-
tered the Peds NRS on 2 children with Spina Bifida
(age 3 years and 6 years). The children’s ability to fol-
low the standardized instructions, the ease of scoring
the items, and the amount of time to complete the scale
were assessed during the field testing.
Results Both children were able to follow the stan-
dardized instructions to complete the items on the Peds
NRS. The most difficult items to test were In-hand ma-
nipulation, Step Retraining and Step Adaptability. In-
hand manipulation was challenging to test in the 3 year
old due to difficulty with comprehending the task. Step
Retraining and Step Adaptability were difficult as nei-
ther child had ever walked on a treadmill prior to this
testing. Both clinicians were able to score all items
without questions, and agreed upon the same score for
each child on every item. The amount of time to com-
plete the full scale was 60 min for the 3 year old child,
and 70 min for the 6 year old child.
Conclusions The results of the field testing indicate
that the Peds NRS can easily be administered in chil-

dren with Spina Bifida. Studies on a larger sample are
needed to fully assess the psychometric properties of
the scale in this population.

Validity and Reliability of Skill-related Fitness Tests
for Wheelchair-using Youth with Spina Bifida
Bloemen, Manon1,2, Takken, Tim2, Backx, Frank2,
Vos, Marleen1, Kruitwagen, Cas2, de Groot, Janke1,2
1HU University of Applied Sciences Utrecht
2University Medical Center Utrecht

Background Assessment and optimizing fitness in
youth with chronic conditions like Spina Bifida (SB)
are important goals in paediatric rehabilitation. Valid
and reliable skill-related fitness tests are lacking for
wheelchair-using youth with SB. Therefore the objec-
tive of this study is to determine validity and reliability
of the Muscle Power Sprint Test (MPST), 10x5 Me-
ter Sprint Test (10x5MST), slalom test and one stroke
push test (1SPT) in wheelchair-using youth with SB.
Methods Fifty-three wheelchar-using children (5–
19 years) with SB participated. The MPST, 10x5MST,
slalom test en 1SPT were assessed. Construct valid-
ity of the the MPST was determined by comparing
results with the arm-cranking Wingate Anaerobic test
(WAnT) using paired t-tests and Pearson Correlation
Coefficients, while content validity was assessed using
time based criteria for anaerobic testing. Construct va-
lidity of the 10x5MST, slalom test and 1SPT was ana-
lyzed by hypothesis testing using Pearson Correlation
Coefficients and Multiple Regression. For reliability,
Intra Class Correlation coefficients (ICC) and smallest
detectable changes (SDC) were calculated.
Results For the MPST, mean exercise time of four
sprints was 28.1 sec. (± 6.6 sec.). Correlations be-
tween the MPST and WAnT were high (r >0.72, p <
0.01). Excellent correlations were found between the
10x5MST and slalom test (r = 0.93, p < 0.01), while
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correlations between the10x5MST or slalom test and
MPST and 1SPT were moderate (r = −0.56–−0.70;
r =0.56, p < 0.01). The 1SPT was explained for
38% by wheelchair mass (Beta −0.489) and total up-
per muscle strength (Beta 0.420). All ICCs were excel-
lent (ICC > 0.95) but the SDCs varied widely.
Conclusions The MPST, 10x5MST and slalom test are
valid and reliable tests in wheelchair-using youth with
SB for measuring respectively anaerobic performance
or agility. For the 1SPT, both validity and reliability are
questionable.

Developmental Wheelchair Mobility Skills in Spinal
Defects
Wilson, Pamela1,2, Blanchard, Alesia1,2, Steiner,
Julie1,2, O’Keeffe, Shannon1,2, Palmer, Claire2,
Scaramuzzi, Gayle1, Clayton, Gerald H.1,2
1Children’s Hospital Colorado
2University of Colorado, School of Medicine

Background There are limited data available on the
developmental acquisition of manual wheelchair skills
in the young child with a disability. Although an adult
wheelchair skills test does exist, less advance skills are
not represented. We designed the Pediatric Assessment
of Manual Wheelchair Skills (PAMWS) tool to iden-
tify developmental milestones acquired over time.
Methods The child is fit with a wheelchair and the
PAMWS is based on clinic observation of 39 defined
skills that are scored as absent, developing, or profi-
cient (0–2). These skills are further divided into cate-
gories based upon their complexity and difficulty. Each
skill is observed by 2 personnel (junior and senior)
who have been trained to use the tool effectively in
the spinal defects and spinal cord injury population.
Each subject is then re-examined at subsequent regu-
larly scheduled clinic visits.
Results The median number of visits was 2 (range: 1–
5). Subjects were rated by two clinicians at each visit.
The average age at first visit was 30 months (SD: 14)
and ranged from 9.1 to 54.7 months. Statistical con-
siderations indicate that the rates of skill acquisition
(slope) for each of the levels are different (Basic > Ad-
vanced > Pre-Mobility) and each level has a different
initial intercept depending on rate of acquisition will
become fully competent at different ages. Maximum
competency of Pre and Basic skills are achieved at sim-
ilar times while advance skills mature later. There were
no statistically relevant differences between assessors.
Conclusions Expertise in the 3 different skill levels is
accrued at different rates and early ages exhibit dif-

ferent beginning inherent levels. Developmentally, 5
and 11 years of age appear to be important wheelchair
motor skill milestones. This preliminary study sug-
gests that the PAMWS tool may be useful in following
wheelchair skill development in young children and we
suggest there may be some utility for it in identifying
atypical skill growth.

Validity of a Wheelchair Perceived Exertion Scale
(WHEEL Scale) for Arm Ergometry Exercise in
People with Spina Bifida
Crytzer, Theresa M.1,2,3, Cheng, Yu-Ting2, Robertson,
Robert J.4, Dicianno, Brad E.1,3,5,6
1Veterans Affairs Pittsburgh Healthcare System, Hu-
man Engineering Research Laboratories
2University of Pittsburgh, Department of Rehabilita-
tion Science and Technology
3University of Pittsburgh Medical Center, Center for
Assistive Technology
4University of Pittsburgh, Department of Education,
Health and Physical Activity
5University of Pittsburgh, School of Medicine Depart-
ment of Physical Medicine and Rehabilitation
6University of Pittsburgh Medical Center, Mercy Hos-
pital, Spina Bifida Clinic

Background Perceived exertion scales are valid, low
cost tools that can be used by exercise physiologists
and physical therapists to monitor exertion during ex-
ercise tests or physical therapy sessions; however, there
is a scarcity of validated perceived exertion scales de-
signed specifically for people with disabilities who are
wheelchair users. The WHEEL Rating of Perceived
Exertion (RPE) scale is a new scale that was adapted
for wheelchair users from the OMNI RPE scale. The
WHEEL Scale portrays color photos of a person in a
wheelchair paired with the verbal descriptors and as-
sociated numeric values that were previously validated
for children and adolescents without disabilities.
Methods This study assessed the concurrent and con-
struct validity of the Borg 6–20 Scale and WHEEL
Scale based on the results of a symptom limited arm
ergometry exercise stress test.
Results Twenty-four participants with Spina Bifida
were recruited (M age = 32.1 yr., SD = 13.0, range =
17–71; 12 female; 2 adolescents). Significant, moder-
ate, positive correlations were observed between power
output and relative heart rate and power output to rela-
tive VO2 peak. A moderate, significant correlation be-
tween physiologic criterion variables and the rating of
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perceived exertion derived from the Borg Scale and the
WHEEL Scales was found.
Conclusions Concurrent validity was supported by the
following findings: (1) relative heart rate was signifi-
cantly correlated with the Borg (Kendall’s τ = 0.41)
and WHEEL Scales (τ = 0.44), and relative VO2 was
significantly correlated with the Borg Scale (τ = 0.46)
and WHEEL Scale (τ = .47); (2) construct validity
was supported by the finding that the Borg Scale and
the WHEEL Scale shared significant variance (τ =
0.70). The WHEEL Scale shows strong potential for
use in this cohort subsequent to further testing and val-
idation, demonstrating internal consistency.

Personal and Environmental Factors to Consider
when Aiming to Improve Physical Activity in Youth
with Spina Bifida
Bloemen, Manon1,4, Verschuren, Olaf2,3,
van Mechelen, Claudia1, Borst, Hanneke1, de Leeuw,
Arina1, van der Hoef, Marsha1, de Groot, Janke1,4
1HU University of Applied Sciences Utrecht
2Brain Center Rudolf Magnus
3De Hoogstraat Rehabilitation
4Wilhelmina Children’s Hospital, University Medical
Center Utrecht

Background Youth with Spina Bifida (SB) are less fit
and active than peers. While recent studies have shown
benefits of training, the increased fitness does not sus-
tain or lead to increased physical activity (PA). There-
fore, it seems important to explore which factors are
associated with PA. The objective of this study is to
describe personal and environmental factors associated
with PA as experienced by these children and the par-
ents, in order to develop interventions to improve PA
in youth with SB.
Methods Eleven semi-structured interviews with par-
ents of children with SB aged 4–7 years, nine focus
groups with youth with SB (n = 33, age 8–18 years)
and eight focus groups with their parents (n = 31)
were conducted, recorded and transcribed verbatim.
Two independent researchers analyzed the data. Cen-
tral themes for PA were constructed, using the model
for PA for Persons with a Disability (PAD model) as a
background scheme.
Results Youth with SB encountered personal and en-
vironmental factors associated with PA on all levels
of the PAD model. Bowel and bladder care, compe-
tence in skills, sufficient fitness, medical events and
self-efficacy were important personal factors. Environ-

mental factors that were associated with PA included
the support from other people, the use of assistive de-
vices for mobility and care, adequate information re-
garding possibilities for adapted sports and accessibil-
ity of playgrounds and sports facilities.
Conclusions A variety of personal and environmental
factors were either positively or negatively associated
with PA. An individual approach, assessing possibil-
ities rather than overcoming barriers may be a good
starting point when setting up interventions to improve
PA. Therefore, assessment of both personal and envi-
ronmental factors associated with PA should be stan-
dard care within multidisciplinary programs aimed to
encourage healthy active lifestyles in youth with SB.

Exercise Prescription using a Group Normalized
Rating of Perceived Exertion in Adolescents and
Adults with Spina Bifida
Crytzer, Theresa M.1,2, Keramati, Mariam3,
Robertson, Robert J.4, Cheng, Yu-Ting2, Dicianno,
Brad E.1,3,5,6
1Veterans Affairs Pittsburgh Healthcare System, Hu-
man Engineering Research Laboratories
2University of Pittsburgh, Rehabilitation Science and
Technology
3University of Pittsburgh, Department of Physical
Medicine and Rehabilitation
4University of Pittsburgh, School of Education Health
and Physical Activity
5University of Pittsburgh Medical Center, Center for
Assistive Technology
6University of Pittsburgh Medical Center Mercy Hos-
pital, Adult Spina Bifida Clinic

Background Exercising at a target rating of perceived
exertion (RPE) equivalent to the ventilatory break-
point (Vpt) provides a training stimulus to improve car-
diopulmonary fitness in non-disabled individuals. The
perceptual-physiologic link between RPE and Vpt,
termed the Group Normalized Perceptual Response,
has not yet been determined for people with Spina Bi-
fida who are wheelchair users.
Methods Participants completed a symptom limited
arm ergometer stress test. During the test, participants
were asked to rate their perceived exertion on the
WHEEL Scale and the Borg 6–20 Scale.
Results Of the 29 total subjects, 19 achieved Vpt
(Group A) while the remaining 10 did not (Group
NA). No significant differences were found between
Groups A and NA for gender, age, BMI, history of
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Chiari II malformation, mobility status, Physical Ac-
tivities Scale for Individuals with Physical Disabilities,
or VO2peak. However, there was a significantly greater
(p = 0.044) number of individuals with restrictive lung
disease in Group NA than Group A. The %VO2peak

at Vpt for Group A was 61.76 ± 16.26 (range 36.6–
99.7%VO2peak). A graded cycle ergometer test indi-
cated that the WHEEL Scale and Borg Scale RPE at
Vpt were 5.74 ± 2.58 (range 0–10) and 13.95 ± 3.50
(range 6–19) respectively. A significant (p < 0.05) lin-
ear regression model was developed: Borg Scale RPE
= (1.22 x WHEEL Scale RPE) + 7.14 and used to con-
struct a WHEEL Scale RPE to Borg Scale RPE con-
version table, facilitating intermetric prescription of a
target RPE.
Conclusions For subjects with Spina Bifida, a Group
Normalized WHEEL Scale RPE of 5.74 ± 2.58 and a
Borg Scale RPE of 13.95 ± 3.50 can be used to pre-
scribe and self-regulate arm ergometer exercise inten-
sity equivalent to the Vpt. Pulmonary restriction may
be a limitation to high intensity exercise in people with
Spina Bifida who do not demonstrate Vpt or achieve
peak exercise.

Adapted, Inclusive, Exclusive, or Segregated PE:
What is Wrong with this Picture?
Vanderbom, Kerri A.1, Lai, Byron1, Taylor, Jennifer2
1University of Alabama at Birmingham
2Western Oregon University

Background Physical Education (PE) in schools is
an important place where youth can meet their rec-
ommended daily physical activity (PA) and begin to
adopt lifelong PA behavior. However, students with

disabilities, including students with Spina Bifida, are
less likely to be active participants in these settings.
Consequently, physical inactivity rates are 4.5 times
higher than their non-disabled peers. While there is re-
search on teacher’s experiences in inclusive PE, there is
little insight to the experiences of students with mobil-
ity disabilities (SwMD). The purpose of this session is
to discuss the current situation of SwMD in PE from a
social justice lens, legislation and rights of SwMD and
parents/caregivers, and strategies to improve inclusive
PE in schools.
Methods The presentation will be grounded in the re-
sults from a qualitative study that was conducted to
gain an understanding of SwMD experiences in PE.
Three focus groups were conducted with teens from
four different states (n = 14). Each lasted one hour and
included open-ended questions around their knowl-
edge about PA and health, experiences in PE, and so-
lutions to address barriers. All focus groups were tran-
scribed and coded for major themes and sub-themes.
Results Four major themes identified from the study
were: inclusion as a social justice issue, knowledge/
awareness of disability, barriers and facilitators of PE
participation, and overcoming barriers in PE/athletics.
Conclusions As we know from participatory action re-
search and knowledge translation, to successfully ad-
dress the issue, SwMD need to be included in the
solution-building process. It has been over 40 years
since legislation was passed to ensure the inclusion of
students with disabilities in PE. The perspectives of
SwMD will help academics better prepare future and
current teachers, practitioners, and doctors with strate-
gies on inclusion and how to address barriers to partic-
ipation in PE.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /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 true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


