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A B S T R A C T 
 
This study is aimed at determining the parameters and biomechanical analysis of their impact on the static arm strength in 

children with impaired posture as poor kyphotic posture, lordotic poor posture and children with flat feet. A transversal study 
included a sample of 67 children on the territory of the municipality of Subotica. The structure of the sample is as follows: 22 
subjects with impaired kyphotic posture, 18 patients with impaired lordotic posture, and 27 subjects with flat feet. Measuring the 
level of static arm strength was done by the standardized "folding endurance" test. Observing the morphological development of 
children with kyphotic, lordotic poor posture and flat feet determined statistically significant differences in biomechanical 
variables. 
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Introduction 
 
Any deviation from the standard dimensionality in terms of 

biomechanics and anthropometry parameters can clearly lead to 
impaired body posture, and thus lead to muscle inefficiency re-
garding motor functioning. Functional posture disorders com-
monly occur in preschool and early school age, while the ado-
lescent age is characterized by the appearance of structural spi-
nal deformities (Adar, 2004; Demeshi, 2007). During the 
schooling period, the child's posture is opposed to many exter-
nal influences, leading to inadequate postural habits. Posture 
changes the most between 7 and 12 years of age under the in-
fluence of body changes and psychosocial factors, in order to 
achieve balance in accordance with the new proportions of the 
body (McEvoy & Grimmer, 2005; Penha, Joao, Casarotto, 
Amino, & Penteado, 2005). As stated by McEvoy and Grimmer 
(2005), postural control develops in segments in cephalo-caudal 
direction, starting from establishing the control of the head, 
then the torso and finally achieving postural stability while 
standing. The motor and sensory system that is responsible for 
postural stability goes through a transition at the age of 4-6 
years, and achieves adult maturity between the ages of 7-10 
years. Posture evolution in the sagittal plane between 4th and 
12th year of age is considered a normal consequence of muscu-
loskeletal maturation or the result of the process of adaptation 
in terms of maintaining balance in the sagittal plane (Lafond, 
Descarreaux, Normand, & Harrison, 2007). The posture of pri-
mary school boys and girls is characterized by the head protru-
sion, bent shoulders, winged shoulder blades, front pelvis  in-
clination, which is often accompanied by a pronounced lumbar 
lordosis and abdominal protrusion. These changes in the shoul-
der-blade region are connected (Penha et al., 2005). Motor per-
formance can be significantly hampered if there is biomechani-

cal disproportion. Biomechanical imbalance in children with 
postural disorders de facto influences the movement, i.e. the 
manifestation of motor abilities in whatever form. All motor 
abilities have equal opportunity to be in insufficient state, of 
course according to the postural disorder. Changes in bone-ar-
ticular apparatus may arise not only from biological physiologi-
cal reasons, but also from social and cultural aspects. Numerous 
studies determined the more common poor posture in the early 
school age than in the adolescent age followed by more struc-
tural changes (Adar, 2004; Demeshi, 2007; Kratenova, Žejli-
cova, Maly, & Filipova, 2007). A high percentage of poor pos-
ture in lower grades of primary school is the result of the rela-
tive instability of the musculoskeletal system which becomes 
more stable with the development of musculature over the years 
(Adar, 2004). Adolescence includes more structural deformity 
of the spine, which can be a result of accelerated growth and 
disproportion in the growth of bone and muscle structures 
(Gandreault, Ansenault, & Laviere, 2005; Wong, Hui, Rajan, & 
Chia, 2005; Yilkoski, 2005). 

The aim of the study is to determine the parameters and 
biomechanical analysis of their impact on the static arm 
strength in children with impaired posture as poor kyphotic 
posture, lordotic poor posture and children with flat feet. 
 
 
Methods 
 

Methodic approach has included an assessment of the static 
strength of arms and shoulders, and a measurement of biome-
chanical parameters on a sample of 67 children with an existing 
diagnosis by a physician. Data processing was done using sta-
tistical procedures: descriptive statistics for calculating basic 
descriptive statistics of all the analyzed variables: arithmetic 
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mean (AM), standard deviation (S), minimum (MIN) and maxi-
mum (MAX) value of the measurement results. Regression ana-
lysis was used to determine the influence of a set of biomecha-
nical variables, which represented the predictor variables, on 
the motor variable, which was the criterion variable. 

 
The sample of variables and measurement instruments 

The sample consisted of 67 children with a diagnosis al-
ready given by a physician (22 subjects with kyphotic, 18 sub-
jects with lordotic poor posture, and 27 subjects with flat feet 
from Subotica, of 10-11 years of age. The assessment of motor 
abilities in patients with kyphotic, lordotic poor posture and flat 
feet, of younger school age was administered using a standard-
ized folding endurance motor test. From the biomechanical pa-
rameters that may have an impact on the manifestation of static 
strength in children with impaired posture represented supre-
dictor variables in the study. For the assessment of longitudinal 

dimensionality of the skeleton: body height (mm), sitting height 
(mm), upper arm and forearm length (mm). For the assessment 
of the volume and body mass, body weight (kg). Measurements 
were conducted using anthropometer (height, sitting height, up-
per arm length, forearm length were measured) and decimal 
digital scales (body weight was measured), following the IBP 
standard for each dimension. 

 
 

Results 
 
Table 1 presents the results of descriptive statistics of bio-

mechanical parameters in three pre-formed sub-samples: pa-
tients with kyphotic impaired posture (labeled as K group), pa-
tients with lordotic impaired posture (marked as L group), and 
patients with flat feet (labeled as FF group). 

 
Table 1. Descriptive Statistics of Biomechanical Variables for Different Groups of Subjects 

Variable Group AM S MIN MAX Sk Kurt 
K 1543.86 63.28 1390 1630 -0.66 0.07 
L 1556.11 84.32 1375 1705 -0.39 -0.12 

Body height (mm) 

FF 1511.67 77.78 1370 1660 0.30 -0.87 
K 702.23 41.71 625 790 0.20 0.21 
L 708.33 70.79 560 815 -0.36 -0.57 

Sitting height (mm) 

FF 695.15 66.74 565 820 0.14 -0.96 
K 221.55 10.23 200 241 0.27 -0.07 
L 221.67 10.91 204 250 1.03 1.51 

Upper-arm length (mm) 

FF 217.41 7.92 202 232 -0.06 -0.60 
K 206.05 12.94 184 236 0.39 -0.22 
L 210.00 13.81 190 240 0.17 -0.27 

Forearm length (mm) 

FF 203.96 8.60 190 219 -0.07 -0.87 
K 595.05 21.31 535 636 -0.84 2.31 
L 598.00 28.15 551 666 0.70 0.77 

Arm length (mm) 

FF 577.41 28.96 521 629 -0.22 -0.64 
K 49.57 8.86 36.40 67.00 0.33 -0.96 
L 47.77 9.36 34.00 67.00 0.19 -0.57 

Body weight (0.1 kg) 

FF 44.18 10.48 32.00 74.00 1.33 1.62 
 
Based on the value of descriptive statistics of biomechani-

cal variables, balanced growth of the longitudinal skeleton can 
be determined in all three subsamples considered through vari-
ables: body height, sitting height, upper-arm length, forearm 
length and arm length. Such data are the result of pre-puberty 
and is present in a given sample of children. Subjects are of 

similar body height, i.e. the length of tubular bones which pro-
vide body growth in height. There were remarkable differences 
between the lowest and highest recorded results primarily in the 
height variable, which points to the fact that individuals already 
show the intensive growth of bone tissue, which is the result of 
pubertal period of individuals (human). 

 
Table 2. Results of Descriptive Statistics of Motor Variables 

Variable Group AM S MIN MAX Sk Kurt 
K 14.70 10.20 0 32.10 0.40 -1.16 
L 12.58 7.20 0 23.30 -0.56 -0.37 

Folding endurance (s) 

FF 23.81 21.41 0 78.85 0.90 0.13 
 
Slightly larger variability was recorded in the variables for 

the assessment of body volume and mass, Body weight, in all 
three subsamples. 

Table 2 shows the descriptive statistics of motor variables. 
The results are shown in particular for all three pre-formed 
samples. 

 
Table 3. Regression Analysis of the Folding Endurance in Subjects with Impaired Kyphotic Posture 

Variable R p rpart ppart Beta Pbete 
Body height -0.13 0.28 0.05 0.86 0.04 0.86 
Sitting height -0.17 0.23 -0.08 0.76 -0.06 0.76 
Upper-arm length 0.24 0.14 0.09 0.72 0.13 0.72 
Forearm length 0.16 0.24 .016 0.53 0.21 0.53 
Arm length 0.16 0.24 -0.17 0.52 -.015 0.51 
Body weight -0.78 0.00 -0.80 0.00 -0.81 0.00 
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Based on descriptive statistics shown in the table, it can be 
concluded that the subjects were of different levels of static 
strength of arms and shoulders. The extraordinary result vari-

ability is the consequence of the unevenness of strength devel-
opment in a given sample of subjects and weaknesses of indi-
vidual muscle regions in the uneven ratio in all subjects. 

 
Table 4. Regression Analysis of the Folding Endurance in Subjects with Impaired Lordotic Posture 

Variable r p rpart ppart Beta pbete 
Body height -0.59 0.01 0.21 0.50 0.46 0.50 
Sitting height -0.32 0.09 -0.17 0.58 -0.23 0.58 
Upper-arm length -0.49 0.02 0.08 0.81 0.16 0.81 
Forearm length 0.51 0.02 -0.21 0.49 -0.43 0.49 
Arm length -0.39 0.06 0.01 0.98 0.01 0.98 
Body weight -0.71 0.00 -0.51 0.08 -0.87 0.08 

 
Reviewing the results of regression analysis of the Folding 

endurance criteria (Table 3) suggests that there is a statistically 
significant effect of the predictor variables system on the crite-
rion variable in subjects with impaired kyphotic posture 

(p=0.00). The obtained high values of the multiple correlation 
coefficient R=0.83 explain the exceptional 68% of common 
variability. 

 
Table 5. Regression Analysis of the Folding Endurance in Subjects with Flat Feet 

Variable r p rpart ppart Beta pbete 
Body height -0.40 0.02 -0.05 0.81 -0.07 0.81 
Sitting height -0.25 0.10 0.18 0.43 0.29 0.43 
Upper-arm length -0.33 0.05 -0.10 0.65 -0.20 0.65 
Forearm length -0.30 0.06 -0.02 0.92 -0.06 0.92 
Arm length 0.06 0.39 0.05 0.83 0.04 0.83 
Body weight -0.58 0.00 -0.47 0.03 -0.60 0.03 

 
Regression analysis of Folding endurance criterion variable 

in the sub-sample of subjects with lordotic poor posture (Table 
4) revealed the absence of statistically significant correlation of 
the predictor variables system on the assessed criterion, because 
the significance of the multiple correlation coefficient p=0.11, 
i.e. the multiple correlation coefficient value R=0.75, which 
was explained with 56% of common variability. 

Based on the results of the regression analysis of the Fold-
ing endurance criterion in Table 5, it can be concluded that 
there is no statistically significant correlation of the predictor 
system in the subsample with flat feet (p=0.10). 

 
 

Discussion 
 
Observing the morphological development of children with 

kyphotic, lordotic poor posture and flat feet determined statisti-
cally significant differences in biomechanical variables. The 
obtained data indicate the fact that the subjects with impaired 
poor posture of the spine possessed longer tubular bones of the 
upper limbs, which suggests a greater longitude of the skeleton 
of these subjects. It was concluded that the subsamples of sub-
jects with kyphotic and lordotic poor posture were higher than 
of those with flat feet, although there were no statistically sig-
nificant differences. The longitude of the skeleton may proba-
bly be associated with the formation of body deformities as 
poor (impaired) posture and changes in the spinal cord in chil-
dren of primary school age. Brevity of chest muscles and elon-

gation of muscles on the back side of the body (muscles of the 
upper third of the back) contributed to the poor results of the 
Folding endurance variable in kyphotic subjects compared to 
those with flat feet, as well as between the subjects with lor-
dotic poor posture and subjects with flat feet in benefit of the 
subjects with flat feet. Weak and elongated musculature of back 
muscles, especially the upper third of the back muscles (surface 
and deep muscles), is responsible for the poor results of this 
group of subjects in the variable for the assessment of static 
strength of arms and shoulders. The surface back muscles that 
are affected by the changes are arranged in three layers. Due to 
the longitude of the skeleton and body weight, the condition of 
muscles, especially the muscles of arms and shoulders, chest 
muscles, abdominal muscles along with paravertebral muscles 
that stabilize the lumbar segment of the spinal cord in kyphotic 
patients with poor posture, contributed to the poorer results 
compared to those with the flat feet, which were primarily the 
lightest, thus their muscles in these areas were not as weak as in 
the above groups of subjects. The fact that the musculature is 
more insufficient in the subjects with lordotic poor posture 
compared to those with flat feet, which is due to the protrusion 
of the abdominal wall, is confirmed by the research of Ishida 
and Kuwajima (2001) and Penha et al. (2005). Obviously, in 
addition to weak abdominal muscles, these subjects possess 
poor, weak and underdeveloped back musculature, which can 
contribute to the occurrence of kypho-scoliosis, which are very 
common result of compensation on the spinal cord in children 
with lumbar lordosis. 

 
 
R E F E R E N C E S  
 

Adar, B.Z. (2004). Risk Factors of Prolonged Sitting and Lack 
of Physical Activity in Relate to Postural Deformities, Mus-
cles Tension and Backache Among Israeli Children. A 
clinical crosssectional research. Doctoral Thesis, Semmel-
weis University Budapest. 

Bala, G. (2006). Physical activity of girls and boys of preschool 

age. Novi Sad: Faculty of Physical Education. 
Bala, G., Stojanović, M.V., & Stojanović, M. (2007). Measur-

ing and defining motor skills of children. Novi Sad: Faculty 
of Sport and Physical Education. 

Cvetković, M. (2009). Sports diagnostics-script. Novi Sad: 
Faculty of Sport and Physical Education. 



 
 
M. Cvetkovic et al.: Relations between Biomechanical Parameters and Static Power of Arms, Sport Mont 15 (2017) 1: 23–26 

 26 

Demeshi, Č. (2007). Anti-gravity muscles at the posture status 
of 7 and 13-year old children. Master's thesis. Novi Sad: 
Faculty of Medicine, Novi Sad. 

Gandreault, N., Ansenault, B., & Laviere, C. (2005). Assesse-
ment of the paraspinal muscles of subjects presenting idio-
pathic scoliosis. BMC Musculosceletal Disorders, 6, 14.  

Ishida, A., & Kuwajima, S.S. (2001). Desenvolvimento Pos-
tural Dos Membros inferiores na crianca. Examefisico em 
Ortopedia. Editora Sarvier., 301-2088. 

Kratenova, J., Žejlicova, K., Maly, M., & Filipova, V. (2007). 
Prevalence and Risk Factors of Poor Posture in School 
Children in the Czech Republic. Journal of School Health, 
77(3), 131-137. 

Lafond, D., Descarreaux, M., Normand, M.C., & Harrison, 
D.E. (2007). Postural development in school children: a 
cross-sectional study. Chiropra Osteopat, 4, 15-21. 

McEvoy, M.P., & Grimmer, K. (2005). Reliability of upright 
posture measurements in primary school children. BMC 
Musculoscelet Disord, 29, 6-35. 

Penha, P.J., Joao, S.M., Casarotto, R.A., Amino, C.J., & 
Penteado, D.C. (2005). Postural assessment of girls be-
tween 7 and 10 years of age. Clinics, 60 (1), 9-16. 

Standring, S. (2005). Gray´s Anatomy – The Anatomical Basis 
of Clinical Practice (45). Livingstone: Elsevier Churchill. 

Wong, H.K., Hui, J.H., Rajan, U. & Chia, H.P. (2005). Idio-
pathic scoliosis in Singapore schoolchildren: a prevalence 
study 15 years into the screening program. Spine, 30(10), 
1188-1196. 

Yilkoski, M. (2005). Growth and progression of adolescent 
idiopathic scoliosis in girls. Jornal Pediatr Orthoped B, 
14(5), 320-324. 

 
 

M. Cvetkovic 
University of Novi Sad, Faculty for Sport and Physical Education, Lovcenska 16, 21000 Novi Sad, Serbia 
e-mail: cveksha@gmail.com 

 



<<
  /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


