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Summary

The aim of the paper was to examine the influence of aikido exercises on pelvis placement
in the frontal plane at children.

The subject of investigation were boys with asymmetry of placement of back hip spurs and
with indication to apply heel pads on the side of pelvis lowering in the frontal plane. Also
boys at whom the threat of slanting pelvis in the frontal plane due to scoliosis was recognized,
were qualified for investigation. Altogether, 202 children in age 7-10 years participated
in experiment and all of them were divided into three groups. The experimental group
consisted of 68 boys who practiced aikido. The remaining ones constituted two control
groups. The measurements were taken with Posturometre- S in 2002/2003 school year.

The pelvis position in frontal plane improvement has been the most significant in the
experimental group.

It was confirmed that practicing aikido improved pelvis placement in the frontal plane
by reducing asymmetry of the back hips spurs and influenced the gradual reduction of
heel pad insertions on the side of pelvis lowering in the frontal plane in the experimental
group. At children with no indication for heel pads at the beginning of the experiment,
aikido exercises resulted in the lowest percentage of heel pads indication in the experimental
group. Similarly, at children without asymmetry of back hips spurs at the beginning of the
investigation, the increase of asymmetry was also the smallest in the experimental group.
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BACKGROUND

Pelvis and spine function as links in biokinematic
chain, in which change in one link induces changes
in neighbouring links. The changes, for example, of
forward tilted pelvis are associated with changes of
front and back spine curvatures due to the so called
pelvis-lumbar rhythm in functioning of pelvis and
spine [17]. Similarly, the changes in placement of
pelvis in the frontal plane are also associated with
spinal changes on this plane in the form of scoliosis.
Mroczkowski and Jaskdlski [7] state that slanting pelvis
position in that plane could be the reason for creation
of vertebra rotating force which accelerates scoliosis
development. The exact, early investigation of pelvis
placement might accelerate undertaking of proper
exercises preventing incorrect shaping of spine cur-
vatures at children.

Shortening of one lower limb together with inefficient
muscle system responsible for correct pelvis setting
may be one of the reasons of pathological placement
of pelvis. Such prolonged pelvis placement may result
in some muscles contraction and outstretching of oth-
ers. The slanting pelvis causes asymmetric burdens
acting on the growing child’s bone. Such asymmetry
revealed in posture distortion, not corrected early
enough, may lead to asymmetric bone growth and
thus preserve defects already on structural basis [16].
According to Mroczkowski [4], practicing aikido
may correct pelvis placement at children as well as
eliminate contractures in hip joints. It was also stated
that in the 1st degree functional scoliosis they could
decrease the spine curvature angle [6].

The aim of the experiment was to examine the influ-
ence of aikido exercises on pelvis placement in the
frontal plane at children.

MATERIAL AND METHODS

Investigative material

The subject of investigation were children with asym-
metry of placement of back hip spurs with indication
to apply heel pads on the side of pelvis lowering in
the frontal plane. Also children at whom the threat
of slanting pelvis in the frontal plane due to scolio-
sis was recognized, were qualified for investigation.
Altogether 202 boys in age 7-10 years, pupils of the
1st - 4th grade of primary school, participated in the
experiment. None of them took part in corrective
gymnastics classes. They made up three investigation
groups, including two control groups. In the first con-
trol group, there were 59 boys at the average age of
8 years and 11 months. Boys from this group did not

participate in corrective gymnastics classes , but they
participated in regular physical education lessons at
school. The second control group constituted 75 boys
at the average of age 8 years and 4 months. This group
attended corrective gymnastics classes conducted in
the traditional way. The experimental group consisted
of 68 boys at the average age of 8 years and 8 months at
the beginning of experiment. Classes in the experimen-
tal group were conducted outside regular curriculum,
three times a week, in afternoon hours. Boys actively
participated in aikido exercises for about 60 minutes.
During the experiment, the boys from this group did
not apply heels pads despite being told to do so. The
investigation was led in school year 2002/2003. The
first control group and experimental group consisted
of boys from primary schools in Konin and Koto. In
the second control group, there were boys from pri-
mary schools in Walbrzych, Rzepin and Twwardogora,
for whom the results were obtained during sift inves-
tigation. The boys from all groups lived in cities, the
majority of them in flats. To facilitate description of
the investigations results, it was accepted, that groups
will be called appropriately, the experimental group
- group E, the first control group - group C0, the sec-
ond control group - group C1.

The method and the organization of investigations

The research was carried out with Posturometre S
(Posmed, Poland) which determines the anthropo-
metrical body points location in three-dimensional
space, similarly to Ortelius 800 [8]. With the use of
Posturometer S [12], the angle of lateral spine curva-
ture was marked. The purpose of such a measurement
was to qualify for experiment boys, at whom the threat
of slanting pelvis in the frontal plane due to scoliosis
was recognized. The methods of measurement and
analysis of body posture were conducted according to
W. Sliwa s method [13]. With the use of Posturometer
S, the value of asymmetry of back hips spurs was
marked and expressed (in mm) as difference between
height of both spurs. After forepart examination of
the subject, in case of diagnosing lowering of one hip
front upper spur, the measurement of relative length
of lower limbs was made. Measurement was executed
with the use of centimetre measurement tape with
the subject lying on his back. Distance was marked
from front upper hip spur to apex of paracentrical
ankle. In case of difference in length of lower limbs,
boards measurement was made in standing position.
Under the shorter limb, a board 0.5 cm or 1 cm thick
was put, just to estimate the thickness necessary to
settle the pelvis in even horizontal position.

Investigations in group E and CO were performed
three times during the school year 2002/2003. For the
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first time in September, for the second at the begin-
ning of March, for the third in June near the end of
the school year. In group Cl1, attending classes of tra-
ditional corrective gymnastics, the investigations were
executed twice within the span of ten months. In group
E and C1, the first investigations were conducted be-
fore classes with children started. Next investigations
in these groups were executed after definite time of
participation in them elapsed. All investigations were
carried out in the morning hours.

Method of exercises

In aikido training a big pressure is put on practising
exercises in kneeling position. These exercises differed
however from the practices of Klappa type, because
for moving in this position, the so called shikko is
used. Moving in such a way requires active partici-
pation of the pelvis muscles and optimal movability
in hip joints by limitation of feet and knees move-
ment. Some call it “samurai walk” [15]. The applied
aikido exercises origin mainly from the aikido school
founded by Koichi Tohei. For the need of corrective
gymnastics, some of the exercises were modified by
A. Mroczkowski conducting such exercises [5] ( non-
published materials).

RESULTS

For analysis of the investigative material, the methods
of statistical mathematics were used including the
programme Statistica 6.1 Pl. The following statistical
tests were applied: F Snedecora (in ANOVA) test ,
chi square, t - Student test for dependent variables.
The chi square test was used for analysis of range of
percentage changes in recommendation of pads ap-
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Figure 1. The range changes of recommendation to apply pads in
next investigations for 202 children, for every of 3 groups.
Legend: pad Tcm — 1, pad 0,5 cm - 0,5, the lack of a pad
—0. E—Experimental (Aikido) group (n = 68);
(0 — Non-exercising boys (controls; n = 59); (1 — Boys
practicing conventional corrective exercises (n = 75).

plication in the following investigations (fig. 1, 2, 3).
The variables assumed only three values (0, 0,5, 1).
The lack of a pad -0, the use of a pad 0,5 cm - 0,5
and the use of a pad 1cm - 1. With the use of % test
it was checked whether the kind of a group and the
investigated variables are dependent. Also the val-
ues of correlation coefficients of the Spearman’s
ranks were determined. In order to evaluate the
significance of percentage differences (for the pad™s
size = 0) between investigation 1 and 2 and inves-
tigation 1 and 3, one-sided test was used which is
called the difference test between two structure
coefficients.

It was proved, that at all the investigated subjects with
recommendation to apply a pad, as well as at those
with a lack of such a recommendation at the begin-
ning of the experiment, the essential proportional
growth of non-application of the pad was noted in
each group in successive investigations (fig. 1). The
largest essential difference was revealed in group
E for p < 0,01, in remaining groups for p < 0,05.
In investigation 1 (September) and 2 (March) , the
percentage (1.0 which means 100%) of pads non-ap-
plication for 202 children did not depend on the kind
of group, however it was dependent in investigation
3 (June) (p < 0,05).

In case of the examined with recommendation of
a pad”s usage at the beginning of the experiment
(fig. 2), in each group there was a considerable per-
centage increase in non-recommendation of such
an insertion (p<0,01). The highest percentage was
noted in group E and was essentially different from
groups CO and Cl1 in research 3 (p<0,01)). The kind
of a group decisively influenced the percentage of
non-recommendation of pads in research 3 (p<0,01),
but in groups E and CO such a diversification proved
meaningless.
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Figure 2. The range changes of recommendation to apply pads in
next investigations at children with recommendation
to use it at the beginning of the experiment, for every
of 3 groups. Legend: pad Tcm — 1, pad 0,5 cm - 0,5, the lack
of apad - 0. E— Experimental (Aikido) group (n = 38);
(0 — Non-exercising boys (controls; n = 28); (1 — Boys
practicing conventional corrective exercises (n = 35).
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Figure 3. The range changes of recommendation of applying pads in
next investigations at children who at the beginning of the
experiment did not have such a recommendation, for every
of 3 groups. Legend: pad Tcm — 1, pad 0,5 cm - 0,5, the lack
of apad - 0. E— Experimental (Aikido) group (n = 30);

(0 — Non-exercising boys (controls; n = 31); C1 — Boys
practicing conventional corrective exercises (n = 40).

Analysis of percentage range of changes in recom-
mendation of pads application for the examined not
advised to do so at the beginning of the investiga-
tion (fig. 3) proved statistically relevant percentage
decrease in the number of the subjects without a pad
recommendation in group E, research no 3 (p<0,05).
In group CO, essential decrease in investigation 2
and 3 (p < 0,01), and in group C1 in investigation
3 (p < 0,01) was noted. The smallest percentage of
recommendation of applying insertion was affirmed
in group E. However, the percentage of not recom-
mending pads did not differ particularly between
groups indeed.

To evaluate the significance of changes in asymmetry
of the back spurs of pelvis (fig. 4, 5 and 6), in succes-
sive investigations the F the Snedecora (in ANOVA)
and the t-Student tests were used for dependent
variables. The analysis of variances was performed
in order to examine the influence of group kind upon

Figure 4. Changes in the values of asymmetry of the back pelvis spurs
in successive investigation on all of children (202), for each
of 3 groups. Legend: E — Experimental (Aikido) group
(n =68); C0 — Non-exercising boys (controls; n = 59);

(71— Boys practicing conventional corrective exercises (n =75).

the value of the continuous random variables in the
three examinations. In order to examine the differ-
ences of variable values between examinations 1 and
2 and between examinations 1 and 3, t-student test
was used for dependent variables.

The analysis of variations proved that almost in all
investigations the changes in asymmetry values of pel-
vis back spurs (fig. 4, 5 and 6), there is no significant
differentiation between groups. The only essential
difference was in the investigation 1 in analysis of
changes of asymmetry at the examined, at whom
it was present at the beginning of investigations.
Such a differentiation was not revealed however
between group E and CO (fig. 5). Changes of asym-
metry values of the back pelvis spurs at all studied
subjects (fig. 4), both with asymmetry present at the
beginning of investigations, as well as with her lack,
showed in successive investigations considerable
decrease of the average value of asymmetry only in
group E (p<0,01). Change of this asymmetry at the
examined, at whom the asymmetry was present at the
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Figure 5. Changes in the value of asymmetry of the back pelvis spurs
in successive investigations at children with asymmetry
present at the beginning of the experiment, for every of 3
groups. Legend: E — Experimental (Aikido) group (n =57);
€0 — Non-exercising boys (controls; n = 46); (1 — Boys
practicing conventional corrective exercises (n = 61).

Figure 6. Changes in value of asymmetry of the back pelvis spurs in
successive investigations at children with lack of asymmetry
at the beginning of experiment, for every of 3 groups.
Legend: E — Experimental (Aikido) group (n =11);

(0 — Non-exercising boys (controls; n =13); (1 — Boys
practicing conventional corrective exercises (n =14).
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beginning of observation (fig. 5), proved to decrease
essentially in group E and CO( the p<0,01). The
scope of changes was greater in group 1. The analysis
of asymmetry changes at subjects who did not reveal
it in the first period of investigation (fig. 6), showed
essential growth in all investigations in groups CO and
C1 (the p<0,01). The significant growth was noted in
group E in the investigation C1 (p<0,05).

In the investigation, the recommendation to apply
heel pads and asymmetries of the back pelvis spurs
were subjected to analysis and on such a basis the
changes in placement of pelvis in the frontal plane
were evaluated. The most spectacular reduction
of asymmetry of back pelvis spurs and percentage
limitation of usage of heel pads for 202 investigated
subjects (fig. 1 and 4) was noted in group E. Aikido
exercises improved in the experimental group place-
ment of pelvis in the frontal plane. Introduction of
aikido exercises at children, at whom at the beginning
of the experiment there was no recommendation to
use any heel insertion, resulted in group E in the
smallest percentage growth of such an indication in
the experimental group. Similarly, at children without
asymmetry of back pelvis spurs at the beginning of
the investigation, the growth of asymmetry was also
the smallest in the experimental group.

DISCUSSION

To define precisely the placement of pelvis, we would
assume that it is a kind of a three-dimensional shape
and we should specify its location according to xyz
coordinates. However the authors of this work be-
lieve, that none of the contemporary applied methods
is able to define it precisely. It is not only due to the
lack of precise equipment, but also it is difficult to
define localization of proper anthropometric points
according to which the three-dimensional place-
ment of pelvis could be achieved. Perhaps it might
be possible at children with advanced changes in
pelvis. But the investigation material accessible in
this experiment was not sufficient for this purpose.
Therefore, only changes of pelvis placement in the
frontal plane were analyzed without considering the
cases of slant location.

The results of the conducted investigations showed,
that in course of experiment changes were revealed
in pelvis placement in the frontal plane in all groups.
Definitely, one of the factors could be the child’s
growth. Opinions of scientists on the necessity of
use of heel pads are divided [9]. However it would be
advisable by recommending pads to control changes
in pelvis placement and check the necessity of using
any insertions. Malawski [3] discerns such a necessity

recommending a control every 3 months. Incorrect
pelvis placement may result not only from anatomic
distortions but also from the week muscle system
responsible for that. In opinion of the authors of this
paper, application of pads must be accompanied by
proper exercises which may improve the activity of
muscles responsible for pelvis placement.

For correction of pelvis placement, the manual ther-
apy is used. The application of the manual therapy at
children requires utmost attention because of great
plasticity of skeletal system. Work with children in
this area requires from therapists experience [10].
Passive mobilizations of lumbar-hips joints may bring
the improvement of placement symmetry of pelvis
mainly in the frontal plane [11].

In Karski"s opinion [1,2], contractures in hip joints
are one of the main reasons of idiopathic scoliosis
at children. According to this author, continuation
of flex-extend contracture of hip joint may lead to
extension of one and shortening of another lower
limb. Such a situation enforces slant position of the
pelvis. In his therapy Karski recommends exercises
to avoid contractures in hip joints.

Despite confirming of frequent relationship between
the slanting pelvis placement and spine lateral sco-
liosis, in sets of exercises for children with such pa-
thology, there are no complex exercises for muscles
responsible for proper pelvis placement. The authors
mean here exercises which might be used during cor-
rective gymnastics for a big group of children with
such pathology, exercises adapted to the children
movement demands. Such exercises were offered in
the experiment on the basis of aikido.

During investigation, recommendations to use heel
pads as well as asymmetry of back pelvis spurs were
analyzed which material led to conclusions regarding
changes in pelvis location in the frontal plane. The
most significant reduction of asymmetry of back pelvis
spurs as well as percentage of recommendations to
use heel pads at all the investigated subjects (fig. 1
and 4) was noted in group E. The application of ai-
kido exercises resulted then in correction of pelvis
placement in the experimental group.

It is worth stressing that in course of investigation,
the slanting placement of pelvis was revealed at some
children which was not the case at the beginning of the
experiment (fig. 3 and 6). At those subjects, scoliosis
was revealed. The progression of scoliosis quite often
induces unfavourable changes in pelvis which was
already described by Tylman [14]. Scoliosis starting
high, e.g. on the breast level, often ,,goes” down and
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causes changes in pelvis. The results suggest that such
changes in the frontal plane may be the case even at
I grade scoliosis according to Gruca, which grade
was confirmed in the experiment. It is not possible
to declare that aikido exercises stopped unfavourable
changes. We may take for granted that they limited
the threat of their occurrence. We may also state that
the slightest unfavourable changes were revealed in
the experimental group. The aikido exercises applied
at children who were not recommended to use heel
pads at the beginning of the experiment, resulted in
the least percentage of indications to use insertion in
the experimental group. Similarly at children without
asymmetry of back pelvis spurs at the beginning of the
exercise, the increase of asymmetry was also slightest
in the experimental group.

Pelvis as a link in biokinematic link may influence
shaping curvatures of a child’s spine. Exercises per-
formed on pelvis muscles may influence its placement.
In case of scoliosis, such exercises may contribute to
support proper static balance in placement of pelvis
and through pelvis also of spine. In authors”™ opin-
ion, it is necessary to investigate influence of such
exercises on scoliosis of higher grade. Many aikido
techniques may be involved, including e.g. moving in

REFERENCES:

shikko, in which exercise the transverse spine move-
ment is minimal. So, there should be no fear about
exercises deepening rotation of the spine vertebra.
Application of such exercises might restrain, to some
degree, further progression of scoliosis by taking care
for the spine foundation which is pelvis.

CONCLUSIONS

1. It was certified that aikido exercises improved the
placement of pelvis in the frontal plane by reducing
asymmetry in location of back spurs and decreas-
ing the percent of recommendations to use a heel
pad on the side of pelvis lowering in the the frontal
plane in the experimental group.

2. Influence of the applied aikido exercises at chil-
dren with scoliosis, at whom the use of insertion
under heel was not recommended at the beginning
of investigations, caused the smallest percentage
growth of recommendation to apply the heel pad
in the experimental group. Similarly at children
with scoliosis, without asymmetry of the back spurs
at the beginning of investigations, the growth of
asymmetry was the smallest in the experimental

group.

1. Karski T. (2000) Skoliozy tzw. idiopatyczne-przyczyny, rozwdj
i utrwalanie si¢ wady. Profilaktyka i zasady nowej rehabilitacji.
Wydawnictwo KGM, Lublin.

Karski T. (1998) The rehabilitation exercises in the therapy and
prophylaxis of the so-called ,idiopathic scoliosis”, Acta Ortopaedica
Yugoslavica, 29, 1, 5-9.

e

oo

. Malawski S.(1994) Wlasne zasady leczenia skolioz niskostopniowych
w §wietle wspolczesnych pogladéw na etiologie i patogeneze powsta-
wania skolioz. Chirurgia Narzadu Ruchu i Ortopedia Polska, Vol. 59,
3: 189-197.

4. Mroczkowski A. (2002) Zdrowotne aspekty nauczania aikido dla dzie-
ci. Wychowanie Fizyczne i Zdrowotne, 4: 8-11.

<

Mroczkowski A. (2004) Wplyw ¢wiczen aikido na postawe ciala dzie-

ci. Praca doktorska, AWF Wroclaw.

. Mroczkowski A. Jaskolski E. (2006) Effects of aikido exercises on lat-
eral spine curvatures in children. Archives of Budo. 2 : 31-34. (http://
www.archbudo.com/)

. Mroczkowski A. Jaskélski E. (2007) The effect of vertebral rota-

tion forces on the development of pathological spinal curvatures.
Fizjoterapia Polska, Medsportpress,; 1(4) ; Vol. 7: 80-86.

[=2

N}

ol

. Ovadia D.,]. Dubousset,]. Leitner, B. Fragniere, M. Rigo, D. Dickman
(2003) A non-invasive approach for scoliosis assessment. The Spine
Journal 3(suppl 1): 156-157.

. Saulicz M., Saulicz E, Nowotny J., Bacik B. (2001) Wplyw wyréwny-
wania dlugosci wzglednej konczyn dolnych na jako$¢ postawy ciala
u dzieci i mlodziezy z bocznym skrzywieniem kregostupa. Fizjoterapia,
4: 376-380.

<=}

10. Saulicz E., Juszczak E., Ger PPlaatsman (2001) Skuteczno$¢ wybranych
technik mobilizacji w terapii wtérnych skutkéw bocznych skrzywien
kregostupa. Medycyna Sportowa, 7: 290-294.
11. Saulicz E., Nowotny J., Cie§la. T., Polak A. (1996) Zmiany ci¢zarowego
zréwnowazenia ciala w nast¢pstwie biernych mobilizacji stawow
krzyzowo-biodrowych. Fizjoterapia, 1-2: 76-78.
12. Sliwa W. (1997) Urzadzenie diagnostyczno pomiarowe Posturometr-
S, I Sympozjum ,Inzynieria Ortopedyczna i Protetyczna-IOP 97,
Bialystok, pp. 259-264.
13. Sliwa W., Sliwa K. (2002) Wady postawy cial i ich ocena. Wydawnictwo
Edytor Legnica
14. Tylman D. (1977) Kompensacyjne zmiany miednicy w bocznych
skrzywieniach kregostupa. In: Maszczak T., i Trzesniowski R. (eds.)
Korektywa i kompensacja w rozwoju mlodziezy szkolnej. Materialy
z konferencji Naukowej. Krakéw, pp. 107-111.

. Westbrook A. Ratti O. (1970) Aikido and the dynamic sphere.
Charles E., Tutle Company.

—
ot

16. Wilczynski J. (2001) Boczne skrzywienia kregostupa rozpoznanie i ko-
rekcja. Wszechwiedza Swigtokrzyska Kielce.

17. Wozniewski M. (1993) Biomechanika wad postawy ciala czlowieka
w plaszezyznie strzatkowej. In: Sliwa W. (eds.) Powstawanie wad postawy
ciala, ich ocena i postgpowanie korekcyjne. POSMED. Wroclaw,
pp. 98-106.

26




<<
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /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 <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /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.)
    /POL <>
  >>
  /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


