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Background: Posture and Stability Control is a process of maintaining balance and position of the body and its
parts in a constantly changing environment. It is an important regulatory mechanism of the body, because it precedes
movement, is upon the completion of which this system tries to maintain the body position.

Aim: The purpose of this long term study is to determinate by special testing which morphological indicators and

how influence postural stability and its control.

Method: This study used testing with NeuroCom Balance-12 protocols, anthropometric measuring - 32 values,
anamnestic questionnaire. For this article we analyzed one chosen protocol: Weight Bearing Squat Test.

Results: In this research, 41 individuals took part in it. 22 (53.66 %) were female, 19 (46.34 %) were male.
Interesting statistically significant coherences were discovered during analysis of Weight Bearing Squat protocol on
level p < 0.01, p < 0.05 and the Student’s two-optional T-test proved statistically significantly higher values of Left Body
Weight erect position and Left Body Weight 30° knee flexion in men in comparison with women.

Conclusions: This study shows us a direction and we may consider it a convenient base for more specific continuation

in this problematic area.

INTRODUCTION

Observing and recognizing the patient’s walk or ana-
lyzing postural stability may be the most important part
of the neurological examination. Seeing how the patient
initiates a planned action, evaluating the ability to main-
tain balance while “repetitively hurling oneself into space”
- as the act of walking has been described, and analyzing
an abnormal gait for clues to the nature of the deficit, all
provide valuable information® 2!, The scientific question
was: To what extent individual morphological signs influ-
ence postural stability and its control?

The study of postural dynamics is important not only
to understand disorders of impaired equilibrium and
protective reactions, but also to the design prothesis and
functional neuromuscular stimulation as aids to patients
with impaired postural stability and locomotion'?.

Measurement of balance has numerous potencial ap-
plications in medical training, such as determining the
effects of injury, surgery, and external devices'®.

MATERIALS AND METHODS

The tested individuals (regardless their age) under-
went examination that was divided into 3 stages: step 1
- measuring of morphological indicators, step 2 - testing
with NeuroCom Balance, and step 3 - anamnestic ques-
tionnaire. This research is intended as a long term study,
unprecedented to date. All probands were duly educated
about the process of examination and they signed an in-
formed consent. The probands criteria were no current
or serious past medical diagnosis, no medication affecting
the CNS or balance control, no symptoms of dizziness
of vestibular or neurologic disorders, no psychological
disorders, normal vision, no unexplained medical history
within the last 6 months.

Measuring of morphological indicators

Measuring of morphological indicators was performed
under standard conditions on the body of minimally
dressed proband. We measured 32 anthropometric fig-
ures in every individual under standard conditions using
specified way and instruments. As measured figures, we
chose standardized data according to Martin-Saller and
Nelson? 37, During measurement, we kept to the pre-
cisely defined anthropometric points'> . These points on
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a body represent the same named points on the skeleton
and it is, together with the use of anthropometric figures,
possible to count and define body indices.

Testing with neurocom balance

The second stage was the measurement of postural
stability on NeuroCom Balance machine, by NeuroCom
International, which is located in Kinesiologic laboratory
in Clinic of Exercise and Sports Medicine of Teaching
Hospital Olomouc. NeuroCom International, Inc special-
izes in the development of computerized tools for the
neuro-assessment and physiotherapy of patients with bal-
ance and mobility disorders. 12 protocols were selected
from a broad spectrum and each parameter was measured
as a three-trial average score.

Anamnestic questionnaire

The personal anamnesis was taken on the basis of com-
pleting a questionnaire related to our research: sex, age,
laterality, sports activity, absence of inborn or acquired
body defects, serious illness or injury, which would im-
pact or distort the research results® '°. Other information
regarding eye defects, dizziness and the status of medica-
tion which would otherwise influence the body stability
were also ascertained. We strictly adhered by personal
data security.

Tab. 1. Average characteristics of the basic group.

| Age Hecirgnht/ Weliiht/ BMI
gr(:)r:ll:lete 41 130.10| 172.80 | 70.60 N(z);'M%LL
Female |22 |31.41 | 165.80 | 63.40 Né’;}égL
Male |19 [28.58| 180.90 | 79.10 Néﬁj&
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In this research, 41 individuals took part. 22 (53.66 %)
were female, 19 (46.34 %) were male. Personal anamnesis
showed that no one from the group of probands partici-
pating in the research, had at the time of measurement,
any health problems and did not suffer from any illness or
physical limitations which would negatively influence the
body posture. 11 030 data of postural stability and 1312
data from anthropometric measuring were enlisted during
the research. Because of the scope of the research and the
number of data acquired, we only opted for comparison of
morphological indicators: height [cm], weight [kg], BMI%,
blood pressure systolic/diastolic [mm Hg], circumference
of chest in normal position maximal [cm], circumference
of chest in normal position minimal [cm], circumference
of abdomen [cm], circumference of waist [cm], circumfer-
ence of gluteus [cm], length of upper limb [cm], length
of lower limb [cm], length of foot [cm], width of foot
type 1. [cm] and II [cm]. Within these morphological
indicators, we analyzed chosen protocol, which is Weight
Bearing Squat (WBS). The basis group characteristic is
shown in table 1.

Weight bearing squat

During the Weight Bearing Squat (WBS) assessment,
the patient is instructed to maintain equal weight on the
two legs while standing erect and then squatting in three
positions of knee flexion. The percentage of body weight
borne by each leg (Left and Right Body Weight) is meas-
ured with the patient standing at 0° (erect position), 30°,
60°, and 90° of knee flexion. In the erect position, most
body weight is borne through the skeletal system, and rela-
tively less stress is placed on the knee and hip joints®%.

RESULTS

In the comparison of morphological indicators of our
group of probands with the statistical analysis, selected
morphological indicators and selected tests on Neurocom

Tab. 2. Description of coherences between the Weight Bearing Squat Test (WBS) and the proband’s sex.

qualef;l;e(’)sf Ilzsrtiafgf:es ttest for Equality of Means
F Sig. t df (2-tsalﬁéd) Dillzf/{;zrrllce 1S)t1(fifelr3errr122
L_%B_WT_0 2.402 0.129 0.000 38 1.000 0.00 2.96
L_%B_WT_3 0.212 0.648 3.111 38 0.004 3.33 1.07
L_%B_WT_6 3.692 0.062 2.483 38 0.018 3.34 1.35
L_%B_WT_9 0.004 0.952 0.557 38 0.581 0.78 1.41
R_%B_WT_O 2.346 0.134 -2.016 37 0.051 -2.78 1.38
R_%B_WT_3 0.212 0.648 -3.111 38 0.004 -3.33 1.07
R_%B_WT_6 3.692 0.062 -2.483 38 0.018 -3.34 1.35
R_%B_WT_9 0.004 0.952 -0.557 38 0.581 -0.78 1.41
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Chart 2. Description of describe correlation between
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Balance, we have discovered coherences between the
Weight Bearing Squat Test and the proband’s sex, by the
means of Student’s two-optional T-test (tab. 2) and statis-
tically significant coherences by the means of Pearcon’s
correlation.

The Student’s two-optional T-test proved statistically
significantly higher values of Left Body Weight 0° - erect
position (L % B WT 0) and Left Body Weight 30° knee
flexion (L % B WT 3) in men in comparison with women
and statistically significantly lower values of Right Body
Weight 0° - erect position (R % B WT 0) and Right Body
Weight 30° knee flexion (R % B WT 3) in men in com-
parison with women. The situation is illustrated in the
table 2.

In WBS analysis we discovered a significant statisti-
cal relations, mainly concerning in erect position Right
Body Weight 0° (R % B WT 0) and proband’s height -
0.437 (p <0.01), weight - 0.455 (p <0.01), circumference
of chest - 0.423 (p<0.01), length of upper limb - 0.431
(p <0.01), length of lower limb - 0.439 (p < 0.01). The
situation is illustrated in the chart 1-5.

Other significant relations were discovered between
Left Body Weight 0° (L % B WT 0) and proband’s height
0.359 (p <0.05), Left Body Weight 60° (R % B WT 6) and
length of upper limb 0.313 (p < 0.05), Left Body Weight
90° (R % B WT 9) and blood pressure systolic -0.373
(p <0.05), Right Body Weight 0° (R % B WT 0) and cir-
cumference of chest in normal position minimal -0.401
(p <0.05), length of foot -0.384 (p < 0.05), width of
foot type 1. 0.402 (p < 0.05), width of foot type II. 0.380
(p <0.05), Right Body Weight 60° (R % B WT 6) and
length of upper limb -0.313 (p < 0.05).

DISCUSSION

The aim of this research was to discover, if the indi-
vidual morphological characteristic can influence postural
stability, and if so, which of these characters are signifi-
cant and how much they contribute to influencing pos-
tural stability. In current medical research, many studies
pursue research of postural stability, from a perspective
of neurology, physiotherapy and orthopaedics, by means
of computerised and standardized non-digital methods.
Measurement of postural control is difficult, because the
location of the centre of the gravity is not determined
easily'®. Measurement of postural control is also difficult
because, although an infinite number of equilibrium posi-
tion exist for the human body, many of them, including
an erect, bipedal stance, allow only a few degrees of body
sway”!°. We can state that a study of such scope and direc-
tion has so far not been published.

P. Allard’s group' was dealing with the same question
and presented that somatotypes should be considered
when assessing standing posture in both healthy subjects
and patients. The Allard’s study presented an important
guide-post for us.

We are able to presume from initial results of our study
that statistically significant correlation between balance
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control and selected morphological indicators was proven
most distinctly in WBS analysis that the percentage of
bodyweight borne in erect position on the right leg at
the group of our probands statistically significantly cor-
relates (p < 0.01) with their height, weight, circumference
of chest in normal position maximal and length of upper
limb, length of lower limb, furthermore with (p < 0.05)
length of foot, width of foot 1., width of foot II., which are
body structures that participate in maintaining balance in
an erect position.

The relation between the length of upper limb and
Right Body Weight in erect position and when standing
at 60° of knee flexion remains an interesting finding, and
the relation between length of upper limb and Left Body
Weight, when standing at 60° of knee flexion is statisti-
cally significant.

In analyses of other tests, such as SOT, we found that
Sensory Organization Test Equilibrium, where we can
state that with increasing height of proband, there is a
better control over balance under conditions Eyes open,
sway referenced surface and visual surround, same rela-
tion applies concerning the width of proband’s foot.

According to Colledge’s study* all the groups were
more dependent on proprioception than vision in the
maintance of balance, but when reliable pressorecep-
tor information was removed, dependence on vision
increased* '™ and the relative contributions of the sen-
sory system to balance did not alter with advancing age.
Kamen’s study found in the study about the develop an
inexpective, efficient system for clinical assessment of
static and dynamic balance that the instrumentation can
be used to discriminate among balance tasks and to dif-
ferentiate healthy older adults from those with a tendency
for frequent falls™,

Many studies pursue testing and analysis of walk itself,
in relation to neurological examination and fall prevention.
Lamb et al'® found that fall gait speed and transfer ability
were related to falls in a bivariate analysis but that only
transfer ability was related to fall in a multivariate analysis.
Hyndman et al'! found that mobility was not a factor in
fall events. One of the reasons that Lamb et al found such
a relationship but Hyndman et al did not may have been
the method in which mobility was measured. Lamb et al
used measure of walking (i.e., gait, speed) along with spe-
cific one-item functional test such as rising from a chair,
transfers, and bed mobility, whereas Hyndman et al used
only one functional measure (Rivermead Mobility Index).
Taken separately, these one-item measures are related to
fall incidence, but once they are combined with other
variables that may be related to fall (e.g., depression, bal-
ance, ADL ability), their impact is diminished or negated.
This may suggest the importance of comprehensive assess-
ments that focus on the physical, cognitive-psychological,
and environmental factors'"'®,

We hope that by a complete analysis of data, which
is a part of the thesis, we shall gain data evidencing the
relation between morphological indicators and walk.

The importance of this research is not only in a mean-
ingful contribution towards care of patients with neu-
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rodegenerative disorders and stroke, i.e. mainly in the
prevention of possible falls as stated by Harris et al’, but
also for the medical staff from the perspective of working
environment ergonomics. Balance retraining is a major
component of rehabilitation programs for patients with
neurological disorders, musculoskeletal impairments, and
elderly people with balance deficits?.

LIST OF ABBREVIATIONS

CNS Central Nervous System

COG Centre of Gravity

BMI Body Mass Index

kg kilogram

cm centimetre

mm millimetre

Hg mercury

tab. table

Fig. figure

WBS Weight Bearing Squat

(L % B WT 0) Left Body Weight 0° erect position
(L % B WT 3) Left Body Weight 30° knee flexion
(L % B WT 6) Left Body Weight 60° knee flexion
(L % B WT 9) Left Body Weight 90° knee flexion
(R % B WT 0) Right Body Weight 0° erect position
(R % B WT 3) Right Body Weight 30° knee flexion
(R % B WT 6) Right Body Weight 60° knee flexion
(R % B WT 9) Right Body Weight 90° knee flexion
SOT-E Sensory Organization Test-Equilibrium

REFERENCES

1. Allard P, Nault ML, Hinse S, Leblanc R, Labelle H. Relationship
between morphology somatotypes and standing posture equilib-
rium. Amn. Hum. Biol. 28:624-633 [source on the internet]. 2001
[cited 2006 Aug 22]. Available from: http:// www. ncbi.nml.nih.
gov

2. Benes J. Anthropology 1. Prague: 1% edit State education publish-
ing. ISBN 80-210-0116-X, 1990.

3. Brouwer B, Culham GE, Liston RA, Grant T. Normal variabil-
ity of postural measures: Implications for the reliability of rela-
tive balance performance outcomes. Scand. J. Rehab. Med. 1998;
30:131-137.

4.

20.

21.

22.

Colledge NR, Cantley P, Peaston I, Brash H, Lewis S, Wilson JA.
Ageing and Balance: The measurement of Spontaneous Sway by
posturography. Geronthology 1994; 40:273-278.

. Greenberg D, Aminof M, Simon R. Clinical neurology. McGraw-

Hill 5" edition. ISBN 7-117-4950-2, 2002.

. Greenstein B, Greenstein A. Color Atlas of Neuroscience:

Neuroanatomy and Neurophysiology. Thieme Sttutgart SRN, ISBN
0-086577-710-1, 2000.

. Harris JE, et al. Relationship of Balance and Mobility to Fall

Incidence in people with Chronic Stroke. Physical Therapy 2005;
85:150-157.

. Hausman KA, Hartshorn MN, Evans JA. Analyzing Neurological

Status: Adult Assessment. Baltimore: Resource Application Inc.
USA, ISBN 0-932491-24-3, 1985.

. Hayes KC. Biomechanics of posture control. Exerc. Sport. Sci. Rev.

1982; 10:363-391.

. Horak BF. Clinical Measurement of Postural Control in Adult.

Physical Therapy 1987; 67:1881-5.

. Hyndman D, Ashburn A, Stack E. Fall events among people

with stroke living in the community: circumstances of falls and
characteristics of fallers. Arch. Phys. Med. Rehabilitation 2002;
83:165-170.

. Johansson R, Magnusson M. Human postural dynamics. Crit. Rev.

Biomed.Eng. 1991; 18(6):413-437.

. Jurmain R, Nelson H, Kilgore L, Trevathan W. Introduction to

Physical Anthropology. USA: 8th Edition Wadsworth, ISBN 0-
534-51444-8; 2000.

. Kamen G, Patten C, Du DC, Sison S. An Accelerometry-Based

System for Assessment of Balance and Postural Sway. Gerontology
1998; 44:40-45.

. Klementa J, er al. Somatology a Anthropology. Prague: 1* edit State

education publishing, ISBN 14-406-81, 1981.

. Lamb SE, Ferrucci L, Volapto S, et al. Risk factors for falling in

home-dwelling older women with stroke: the women'‘s health and
aging study. Stroke 2003; 34:494-501.

. Martin R, Knubmann R, Vergal GF. Anthropologie. Stuttgart:

Gustav Fischer Verlag, ISBN 3-437-30505-0, 1998.

. Mattacola GC, Lebsack DA, Perrin HD. Intertester reliability of

assessing postural sway using the Chattecx Balance System. Jur.of
Athletic Training 1995; 30:237-242.

. Pavlik J. Body stucture as an indicator of sportsman efficiency. At

the link: http://home.pf.jcu.cz/ ~ rvobr/somatotyp.htm [online],
[cit. 2006-05-01].

Riegerova J, Ulbrichova M. Aplication of physical anthropology
in the physical training and sport. Olomouc:1st. edit. Palacky
University Publishing, ISBN 80-7067-847-X, 1998.

Waxman SG. Clinical Neuroanatomy. Lange: 25.th edition
McGraw-Hill, ISBN 7-117-05406-9, 2003.

Weight Bearing Squat Protocol-source on internet. [cited Oct
2006; 1 webside]. Available from: www.onbalance.com/neurocom/
protocols/motorImpairment/wbs.aspx




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


