Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.3.1981

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 16, No. 3 pp. 1981-1988, 2015

Effects of Mechanical Horseback Riding Exercise on Static Balance of
Patient with Chronic Stroke
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Abstract The purpose of this study is to evaluate the effect of horse-riding simulator exercise on the static balance
of chronic stroke patients. The study’s sample included 30 stroke patients who were randomly classified into an
experiment group and a control group. Both the experiment and control groups received therapeutic exercise one time
per day, but the experiment group also received twenty minutes of horse-riding simulator exercise three times per
week for six weeks. To compare the groups, an independent t-test was performed, and to compare each period, a
paired t-test was conducted and its result was analyzed. The result of this study, moving distance under standing
position with eyes closed, showed significant difference in horse-riding simulator exercise group after exercise. But,
there was no significant difference between horse-riding simulator exercise group and control group. Further, various
clinical studies focusing on effects of horseback riding exercise on function of stroke patients are needed.
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1. Introduction or leg or numbness in any certain part of body[2]. In

addition, motor dysfunction including difficulty and

Stroke is a dysfunction of upper motion neuron that unstahility in trunk control, declined walking ability,
creates hemiplegia or paralysis symptom of one side of ~ loss of motor capacity of being able to perform a
body due to cerebrovascular damage[l]. Most general delicate function and difficulty in activity of daily living

symptom of stroke is sudden weakening of face, hand  due to weakened muscle and sensory change is taken
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place[3].

One of the most serious problems of patient with
hemiplegia due to stroke is declined balance ability due
to physical asymmetry[4]. Balance means an ability of
controlling posture based on interaction of sense, motor
the  diversified
environment[5]. Ability of maintaining body balance in

and cognitive system under
order to perform a task under a given environment is
one of exercise controlling elements that value highly
in daily life. Patients with stroke feel considerable
difficulty in keeping balance under standing posture as
an ability of moving body weight to paralyzed side is
reduced[6].

A method of using an animal that induce interest of
the patients and help them participate in long-term
rehabilitation program among therapeutic intervention
methods for enhancing balance is highlighted and one
of such methods is hippotherapy. Hippotherapy is a
training method of enhancing functional ability of the
patients whose motor function is damaged or body
activity is limited through walking method of horse[7],
and it is a kind of integrated therapeutic program of
providing horse riders with an opportunity of postural
training or muscle strengthening exercise by using
horse movement[8].

Rhythmical and repeated movement of horse through
horseback riding is helpful for enhancing sensory
stimulation, balance ability and coordination capability
required for walking by providing an information
similar to movement pattern of repeated forward,
backward and lateral inclinations being taken place in
pelvis during walking[9-12].

Kim et al [13] reported that as a result of exploring
balance ability after performing horseback riding
exercise by targeting a child with autism, an enhanced
result was represented in sway period, sway area,
maximal swat velocity of COP as a whole. Lee [14]
reported that as a result of exploring balance ability
based on COP moving distance after performing
horseback riding exercise therapy for total 8 weeks
based on 40 minutes per time and 2 times per week by
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targeting a child with mental retardation, in experiment
group rather than control group, a positive result could
be observed in balance ability. In addition, Benda et al
[15] compared the level of symmetry of trunk muscle
of 15 children with spastic cerebral palsy and reported
that the level of symmetry of trunk muscle of a
horse-riding excercise therapy group was significantly
higher than a control group.

However, horse-riding is too dynamic for patients
and requires a large outdoor spacel[l6]. Therefore,
many studies have explored horse riding equipment
that offers horse-like movements, which is used to
treat various diseases[17-23]. But so far, a study on
change of static balance ability by targeting patient
with stroke is not sufficient in reality. Therefore, this
study intended to explore an effect on static balance of
patient with stroke by using horse-riding simulator.

Although a balanced standing position is needed to
recover a symmetrical gait ability of stroke patients,
studies on changes in static balancing using
horse-riding equipment has not been often conducted.
Therefore, this study was conducted to investigate the
effect of horse-riding equipment on static balancing of

stroke patients.

2. Methods

2.1 Subjects
This
hospitalized for treatment 6 months after onset of

study targeted 30 patients who were

disease being diagnosed as stroke by a neurosurgeon of
A hospital located at G metropolitan city. Targets were
limited to patients who can stand up alone without any
help from others and walk independently over 10m
indoors and in addition, persons who do not have lower
motor neuron lesion or orthopedic disease in upper,
lower extremities. And they were able to understand
and comply with the study method, scored at least 24
points on the Korean version of the mini—-mental state

examination (MMSE-K). They were grade 2 or lower
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on the Modified Ashworth Scale (MAS), which
measures spasticity. We sorted under MAS 2 stage
that usually feel resistance in the range of passive
movement, but able to move. We selected a group of
people who are possible for weight support in sitting
posture. And, the subjects should have no deficit for
pain and noxious stimulation.

This study was progressed after having persons
who wish to participate in the study after having fully
heard an explanation for the study sign the informed
consent. General characteristics of the study subjects

are as shown on Table 1.

2.2 Procedure of Study

Both horse-riding simulator exercise group and
control group performed therapeutic exercise for 30
minutes everyday. Horse-riding simulator exercise
group performed horse- riding simulator exercise for 6
weeks based on 3 times/week, 20 minutes/time at a
separate time. All the study subjects underwent

pre-test before an experiment and after 6 weeks,
post-test was performed in the same way.

Height-adjustable table was used for the patients in
order to have them ride on horse-riding simulator.
Height of table was adjusted so that the patient could
stand on table and ride on simulator without difficulty
under support of therapeutist. Patients were guided to
ride on horse-riding simulator by using one of the two
methods. A method of sitting down on saddle with
spreading both legs under standing position under

assistance of therapist or aides or another method of
stably sitting down with spreading both legs after
turning the body followed by placing hip on saddle.

Before starting the exercise, a few steps were taken
for a safe preparation. First, patients were instructed to
hold the support fixture located at both ends of the
equipment. It was fixed with a string to allow them to
hold the fixture with the affected hand if necessary.
Second, they placed their both feet on the foot support
fixture that was raised or lowered depending on the
length of their feet.

During their exercise, two therapists were watching
them closely by their both sides to prevent an accident.
Also, one week preliminary experiment was conducted
in advance to get them familiar with the equipment and

reduce their fear.

2.3 Study Tool

2.3.1 Mechanical horseback riding

A FORTIS-101 model of Daewon Fortis was
selected as horse-riding simulator and used. A course
having the biggest up/down, forward/backward
movement among 100 kinds of program courses built in
horse-riding simulator being furnished with size and
weight similar to actual horse was selected and used.
In order to prevent sensitivity to simulator from being
decreased as the patients adapt themselves to speed of
horse-riding simulator during exercise, exercise was
progressed based on start speed of 50 at 1st week, 60

at 3rd week and 70 at 5th week[24](Fig. 1).

[Table 1] General characteristics of subjects (N=30)
MHREG CG
(n-15) (n-15) ! r

Age(year) 54.20+9.21 54.00+8.79 061 92

Height(cm) 163.67+10.17 165.23+848 -4% 652

Weight(kg) 62.21£7.88 62.31£7.22 -.039 969

BMI(kg/m’) 23204182 22.80+1.80 59 554

Time since stroke (month) 1387577 1393564 -032 975
Paretic side (Right/Left) 6/9 7/8

M+SD : meantstandard deviation

MHREG: mechanical horseback riding exercise group, CG: control group
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[Fig. 1] Horse-riding simulator

2.3.2 Balance measuring equipment

In order to measure balance ability under standing
position, balance measuring equipment (Biorescue, RM
INGENIERIE, France) was used figure 2. This
equipment comprises platform that may sense moving
distance of COP(center of pressure), computer analysis
program and screen. The equipment was aimed at
measuring the balancing ability of
non-patients, and athletes[25-27].

patients,

[Fig. 2] Balance measuring equipment

As a test of static balance, Romberg test was
performed under standing position with eyes opened
and that with closed eyes, respectively. Static balance
was evaluated by measuring moving distance of COP
after having test subjects look forward under maximal
static, comfortable position for 1 minute followed by
standing on top of platform in barefoot and spreading
both legs in 30 degrees. Under standing stance with

eyes opened, a mark was indicated at eye level of test
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subjects and test subjects were directed to look at it
motionlessly and under standing stance with eyes
closed, 1 therapeutist was made to observe patient at
its side in order to ensure safety of the patient[28]. In
order to explain measuring method and procedure to
measurement was performed after
1 time. During

measurement, respite of 1 minute was given to those

test subject,
showing  demonstration  for

test subjects.

2.4 Data Processing

All the test data for comparing an effect of
horse-riding simulator exercise on static balance of
patient with stroke was analyzed by using SPSS 180
version. For analyzing general features of test subjects,
technical statistics was used and as a result of
performing test
Shapiro-Wilk test in order to verify normality of two
groups, normality and equal variance were satisfied. In

Kolmogorov-Smirnov and

order to compare difference of two groups as a result
of exercise, independent t-test was used and in order
to compare hourly change before and after exercise, it
was analyzed by using paired t-test. Statistical
significance level of all the data was set at .05.

3. Result of Study

3.1 Comparison of moving distance of COP

within group depending on passing time

In comparison by each period, moving distance

under standing position with eyes significant difference
in MHREG(p<.05)(Table 2).

3.2 Comparison of Moving distance of COP
between Groups

In moving distance under standing position with

eyes opened and that with eyes closed, a significant

difference was not represented between two groups
before and after exercise.(p>.05)(Table 3).
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[Table 2] Comparison of moving distance of COP depending on passing time (unit : cm)
pre post t D
EO 65.13+23.36 57.95+20.50 1.780 0%
MHREG .
EC 72.66+23.64 588041994 6470 000
EO 66.71+23.83 59.76+22.59 1.224 241
o EC 71.59+30.61 65.57+27.15 892 387
#*p<.05, M*SD : mean#standard deviation
MHREG: mechanical horseback riding exercise group, CG: control group
EO : eye open, EC : eye closed
[Table 3] Comparison of moving distance of COP between groups (unit : cm)
MHREG CG t P
pre 65.13+23.36 66.71+23.83 -183 856
EO post 57.95+20.50 59.76+22.59 -229 820
difference 7.17+1558 6.95+21.98 033 974
pre 72.66+23.64 71.59+30.61 107 916
EC post 58.80£19.94 65.57+27.15 =779 443
difference 13.86+8.29 6.02+26.14 1.107 278

M=+SD : meantstandard deviation

4. Discussion

Ability of maintaining body balance on floor is one
of the most important motor control elements in daily
life[29]. If balance under standing position is unstable,
body becomes asymmetrical as more body weight is
loaded on non-paralyzed leg and an ability of being
able to move under the posture of body weight being
is  reduced(4].

Therefore, recovery of balance ability in patient with

supported without losing balance
stroke is one of the functional tasks that is required to
be achieved most precedently.

Horseback riding exercise is frequently applied to
patient who has inferior motor ability as it is helpful for
postural correction and balance enhancement but as it
has many restrictions in its clinical application, studies
of identifying same effect based on horse-riding
simulator exercise that shows similar pattern and
walking method as that of actual horse have been
presented. In particular, horse-riding simulator exercise
that 1s greatly helpful for enhancing balance with trunk

applies to diversified diseases but so far, a study of
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exploring change of static balance ability by targeting
patient with stroke is not sufficient in reality.
Therefore, this study intended to compare an effect of
horse-riding simulator exercise on static balance of
patient with stroke.

In this study, as a result of measuring moving
distance of COP in order to explore static standing
balance of patient with stroke, under standing position
with eyes closed in horse-riding simulator exercise
group, a significant decrease of static balance was
presented after exercise rather than before exercise but
under that with eyes opened, any significant difference
was not observed.

In a standing posture with open eyes, the visual
sense, proprioceptive sense and vestibular sense are all
used to keep the balance whereas in a standing posture
with close eyes, the proprioceptive sense and vestibular
sense without the visual sense are used to keep the
balance. In the study by Kim [30], in the result of
measuring postural sway in a standing posture after
using horse riding exercise equipment, sway was more

decreased when closing eyes compared to opening
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eyes. It suggests that the proprioceptor and vestibular
organ, except the visual sense, among balance
controlling sensory organs were improved. In our
study, continuous movement of horse-riding equipment
also improved the proprioceptive sense and vestibular
sense to show the significant difference in a posture
with close eyes.

However, it is considered that the reason why any
significant difference was not represented in standing
position with eyes opened is that as static balance
ability of the test subjects reached ceiling effect
already, no more effect could be achieved. Because this
study only targeted those with high balancing ability
who can stand on their own and walk at least 10m
indoors, statistically
differences. Sung et al [31] presented that as a result
of measuring trunk balance ability of patient with

there were no significant

stroke after horse-riding simulation, as static balance
ability of the test subjects had already been provided,
significantly enhanced result was not represented. In
the same way as the result of this study, it is
considered that this result was derived as static
balance ability of the patients reached ceiling effect
already.

In addition, in the result of investigating a difference
of a migration distance between a standing posture
with open eyes and a standing posture with close eyes,
there was no significant difference after training. A
migration distance of a test group was shorter than
that of a control group in both a standing posture with
open eyes and a standing posture with close eyes.
However, it is thought that a test period (6 weeks) was
not long enough to consider this result as a significant
difference between groups. In the study by Kim et al
[16], a balancing ability was measured before using
indoor horse riding exercise equipment, at 2, 4 and 6
weeks after exercising. In the result, the sway area,
sway distance and maximum sSway rate were
significantly different after four-week exercise, but
there was no significant difference between groups. If

comparing a balancing ability of two groups for six
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weeks or longer, there would be a more difference
between groups.

The limitations of the study include a short period of
time (6 weeks) for the study and a difficulty of
accurate measurement due to the ceiling effect of
subjects. Thus, further long-term studies on horse
riding exercise equipment are required. In the future, it
is considered that studies target not only chronic but
also acute and subacute stroke patients, or target who
has low balance ability. And, study of investigating
visual characteristics, asymmetry for paralyzed side
and non- paralyzed side of the patient with stroke
would be also required.

5. Conclusion

This study compared how much effect horse-riding
simulator exercise exerts on static balance ability by
targeting 30 patients with chronic stroke. It was
confirmed that the proprioceptive sense and vestibular
sense enhanced by horse riding exercise equipment
affect balance improvement. It is expected that horse
be effective

enhancement of sensory function in patients with

riding exercise equipment will in
chronic stroke or in improvement of static balance in
patients with acute and subacute stroke who has a
lower static balancing ability than patients with chronic
stroke.

The result showed that there were no statistically
significant differences on static balance in stroke
patients. In the study, a static balancing ability of
patients included in the selection criteria has already
been secured in some degree and the test period was
somewhat short. Thus, additional studies need to be
conducted.

References

[1] J. H Kim, H C. Kwon, H. Kim, Y. N. Cho, "Effects of

contralesional neck extensor muscle vibration on neglect



Effects of Mechanical Horseback Riding Exercise on Static Balance of Patient with Chronic Stroke

(2]

3]

(4]

[l

(6]

(7

(8]

9l

[10]

[11]

and ability to perform activities of daily living in
patients with stroke”. Journal of Special Education &
Rehabilitation Science, Vol. 52, No. 2, pp. 341-358, 2013.
WHO (World Health Organization), Retrieved September
21, 2013, from http://www.who.int.

G. Verheyden, L. Vereeck, S. Truijen, M. Troch, L
Herregodts, C. Lafosse, A. Nieuwboer, W. De Weerdt,
"Trunk performance after stroke and the relationship
with balance, gait and functional ability”, Clinical
Rehabilitation, Vol. 20, No. 5, pp. 451-458, 2006.

DOL: http://dx.doi.org/10.1191/0269215505cr9550a

D. S. Nichols, "Balance retraining after stroke using
force platform biofeedback”. Physical Therapy, Vol. 77,
No. 5, pp. 553-558, 1997.

S. G. Ji, G. W. Nam, M. K. Kim, "The effects of motor
dual task training on balance and gait of subacute stroke
patients”, Journal of Special Education & Rehabilitation
Science, Vol. 51, No. 3, pp. 331-345, 2012.

J. H Kim, "Effects of virtual reality program on
standing balance in chronic stroke patients”, The Journal
of Korean Society of Physical Therapy, Vol. 17, No. 3,
pp. 351-367, 20065.

J. H. Park, H. J. Lee, Y. A. Yang, "A systematic review
on arbitration effects of horse riding for rehabilitation by
diseases”, Society of Occupational Therapy for the Aged
and Dementia, Vol. 5, No. 1, pp. 27-32, 2011.

H. Sunwoo, W. H. Chang, J. Y. Kwon, T. W. Kim, ]J.
Y. Lee, Y. H. Kim, "Hippotherapy in adult patients with

chronic brain disorders :
Rehabilitation Medicine, Vol. 36, No. 6, pp. 756-761,
2012.

DOL: http://dx.doi.org/10.5535/arm.2012.36.6.756

S. H. Cho, B. H. Oh, G. Hwang Bo, "The effects of
hippotherapy on the activities of trunk muscles in

preterm born children with spastic cerebral palsy”,
Journal of Special Education & Rehabilitation Science,
Vol. 51, No. 1, pp. 349-364, 2012.

D. Debuse, C. Gibb, C. Chandler, "Effects of hippo—
therapy on people with cerebral palsy from the users’
perspective . a qualitative study”, Physiotherapy Theory
and Practice, Vol. 25, No. 3, pp. 174-192, 2009.

DOL http://dx.doi.org/10.1030/09593980902776662

M. Janura, C. Peham, T. Dvorakova, M. Elfmark, "An
assessment of the pressure distribution exerted by a

rider on the back of a horse during hippotherapy”,
Hurman Movement Science, Vol. 28 No. 3, pp. 387-393,
2009.

DOI: http://dx.doi.org/10.1016/].humov.2009.04.001

a pilot study”. Annals of

1987

[12]

[13]

[15]

[16]

[17]

H E. MacPhail, J. Edwards, J. Golding, K. Miller, C.
Mosier, T. Zwiers, "Trunk postural reactions in children
with and without cerebral palsy during therapeutic
horseback riding”, Pediatric Physical Therapy, Vol. 10,
No. 4, pp. 143-147, 1998.

DOL: http://dx.doi.org/10.1097/00001577-199801040-00002
S. Y. Kim, C. W. Lee, 1. S. Lee, "The effects of
hippotherapy on balance and activity of daily living in
children with autism”, Journal of Korean Association for
Persons with Autism, Vol. 12, No. 3, pp. 341-358, 2012.
1. S. Lee, "The effects of hippotherapy for balance, gait,
upper extremity function and social maturity
intellectual disabilities children”, Doctoral dissertation,
Daegu University, 2011.

W. Benda, N. H. McGibbon, K. L. Grant, "Improvements
in muscle symmetry in children with cerebral palsy after

in

equine-assisted therapy (hippotherapy)”, Journal of
Alternative and Complementary Medicine, Vol. 9, No. 6,
pp. 817-825, 2003.

DOL http://dx.doi.org/10.1089/107555303771952163

D. H. Kim, S. J. Kim, S. S. Bae, K. Kim, "The effect of
indoor horseback-riding machine on the balance of the
elderly with dementia”, Journal of the Korean Society of
Physical Medicine, Vol. 3, No. 4, pp. 235-246, 2008.

P. Herrero, A. Asensio, E. Garcia, A. Marco, B. Olivan,
A. Tbarz, E. M., Gomez-Trullen, R. Casas, "Study of the
therapeutic  effects of an advanced hippotherapy

simulator in children with cerebral palsy : a randomised
controlled trial”, BMC Musculoskeletal Disorders, Vol.
11, pp. 71-76, 2010.

DOL http://dx.doi.org/10.1186/1471-2474-11-71

Y. Hosaka, M. Nagasaki, G. Bajotto, Y. Shinomiya, T.
Ozawa, Y. Sato, "Effects of daily mechanical horseback

riding on insulin sensitivity and resting metabolism in
middle-aged type 2 diabetes mellitus patients”, Nagoya
Journal of Medical Science, Vol. 72, No. 3, pp. 129-137,
2010.

H. K Kang, S. K. Chang, "The effect of robo-horseback
riding exercise on trunk muscle activity ratios in
patients with low back pain”, The Journal of Korean
Society of Physical Therapy, Vol. 24, No. 6, pp. 393-397,
2012.

P. Herrero, E. M. Gomez-Trullen, A. Asensio, E. Garcia,
R. Casas, E. Monserrat, A. Pandyan, "Study of the
therapeutic effects of a hippotherapy simulator in
children with cerebral palsy : a stratified single-blind
randomized controlled trial”, Clinical Rehabilitation, Vol.
26, No. 12, pp. 1105-1113, 2012.



FFAS & =B A6 3B, 2015

(211

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

DOI: http://dx.doi.org/10.1177/0269215512444633

M. Kubota, M. Nagasaki, M. Tokudome, Y. Shinomiya,
T. Ozawa, Y. Sato,
improves insulin sensitivity in elder diabetic patients”,
Diabetes Research and Clinical Practice, Vol. 71, No. 2,
pp. 124-130, 2006.

DOIL: http://dx.doi.org/10.1016/;.diabres.2005.06.012

D. R Lee, N. G. Lee, H. J. Cha, S. O. Yun, S. ], You,
J. H Oh, H. S. Bang, "The effect of robo—horseback
riding therapy on spinal alignment and associated

"Mechanical horseback riding

muscle size in MRI for a child with neuromuscular
scoliosis an experimenter—blind study”,
NeuroRehabilitation, Vol. 29, No. 1, pp. 23-27, 2011.
M. B. Silva e Borges, M. J. Werneck, L. da Silva Mde,
L. Gandolfi, R. Pratesi, "Therapeutic effects of a horse
riding simulator in children with cerebral palsy”,
Arquivos de Neuro-Psiquiatria, Vol. 69, No. 5, pp.
799-804, 2011.

DOL: http://dx.doi.org/10.1590/S0004-282X201 1000600014
J. H Lim, J. S. Park, W. S. Cho, "The effect of
mechanical horseback-riding training velocity on

vestibular functions and static postural balance in
healthy adults”, The Journal of Korean Society of
Physical Therapy, Vol. 25, No. 5, pp. 288-296, 2013.

C. H. Jang, "The effect of horse riding machine exercise
on attention and balance in children with ADHD", The
official journal of the korean association of certified
exercise professionals, Vol. 14, No. 3, pp. 63-70, 2012.
K J. Lee, S. J. Kim, C. H. Song, "Effects of cognitive
task balance training using BIORescue program on
static balance, dynamic balance and visual perception in
elderly”, Journal of Special Education & Rehabilitation
Science, Vol. 51, No. 1, pp. 211-229, 2012.

D. J. Yang, S. K. Park, J. I. Kang, J. H. Lee, Y. H. Uhm,
"Effect of computerized feedback postural training on
balance and muscle activity in stroke patients”. The
Journal of Korean Society of Physical Therapy, Vol. 24,
No. 5, pp. 348-354, 2012.

P. Giagazoglou, F. Arabatzi, K. Dipla, M. Liga, E. Kellis,
"Effect of a hippotherapy intervention program on static
balance and strength in adolescents with intellectual
disabilities”, Research in Developmental Disabilities,
Vol. 33, No. 6, pp. 2265-2270, 2012.

DOL: http://dx.doi.org/10.1016/].ridd.2012.07.004

J. H Carr, R. B. Shepherd, Stroke rehabilitation.
Edinburgh; New York: Butterworth-Heinemann, 2003.
S. G. Kim, "The effect of horse-riding simulator
exercise on the balance ahility and muscle activity in the

1988

frail elderly people”, Master’s thesis. Daegu University,
2011.

Y. H Sung, K. J. Kim, B. K. Yu, "Therapeutic effects of
hippotherapy simulator on trunk function in patients
with stroke”. Journal of Rehabilitation Research, Vol. 16,
No. 2, pp. 333-346, 2012.

[31]

Woon-Soo Cho [Regular member]
e Aug. 2006 Nambu Univ,,
Physical Therapy, MS
e Aug. 2010 Seonam Univ.,
Physical Therapy, PhD
eMar. 2011 ~ current : Nambu
Univ., Dept. of  Physical

Therapy, Professor

<Research Interests>
Manual therapy, Therapeutic exercise, Hippotherapy

Sung-Hyoun Cho [Regular member]

e Aug. 2010 Daegu  Univ,,
Physical Therapy, MS
e Aug. 2013 Daegu  Univ.,
Physical Therapy, PhD
eMar. 2014 ~ current : Nambu
Univ., Dept. of  Physical

Therapy, Professor

<Research Interests>
Biomechanics, Therapeutic exercise, Hippotherapy




<<
  /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>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


