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Effect of flexi-bar exercise on body composition and trunk muscle
strength in overweight and obesity female college students
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'Department of Physical Therapy, Yeoju Institute of Technology
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Abstract This study aimed to analyze the effect of flexi-bar exercise on in body composition and trunk muscle
strength of female college students who are either overweight or obesity. The subjects were female college students
divided into experimental group(N=15) and control group(N=15). The experimental group performed a flexi-bar
exercise for of 30 minute sessions three days per week for five weeks, and the differences in body composition and
trunk muscle strength before and after the experiment and between experimental group and control group were
analyzed. The study results showed that the experimental group had a statistically significant improvement in the body
fat mass and body fat percentage, body muscle mass, both arm muscle mass, trunk muscle mass, basal metabolic
rate(p<.05). Changes in trunk muscle strength showed that the experimental group had statistically significant
increased in changes in trunk muscle strength(p<.01). The study verified that flexi-bar exercise can be effective for
improving the body composition and trunk muscle strength of overweight and obesity female college students.
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o7} Qo] FAAo] AYE AR Yt Table 1]. 3t 557 AA 8k ZHAA} S Z2 03 0]
5, EAA-H 5, v 5o R ARG, 2
22 &3 4y S50 TN} L5 & 1274 BFoR 7h7ke] F
221 MAEA & 3023 AAE v F4 flo] the TAE AAls
PAZ3} v o A A S (body mass Wk O TEE F 3ME(er) WHESte] AAEglom,
index)t= 7PASH WS AWE 5 Ak Ao AME ARl FAAREE 602 dto] F 3084t S
=45 vehes A Ao BEey] w2 AT Table 2]. thEw2 A771%F Sk ddAFE
ATGNE AALEFS FAFF v e g o TASES s A9t FREAS TRV FE AR
FATH18,19]. ATARSE] AA2AS Z4aby] o EFS AAEA RES St

3] Inbody370(Inbody, Korea)= ©]-&3} A, |

A\, 5T Xﬂv 7 ZANES 249 AL Table 2. Flexi-bar exercise program
N o AT RN Yoz A Q=) ‘Warm Flexi-bar exercise program Cool
H H ?EH ]— }tqv: » }? = ‘_Z]]O]] e O]— up rest 60sec, 3set, Total 24min Down
LgE RE 3?8 AASATE 4741 o] A= Cat(both) 30sec
ke _9_%;\1}\1 opo =t _4‘:_%:‘]_0]% ﬂ'_—ﬂ 745%_017} Side Plank(both) 30sec
. Plank(both) 30sec .
Hi %LX] OLE% Zs }é]—“]l— %ﬂE% 6‘]'93\1;]'- }\]/}_% % é static Runge(both) 30sec static
~ - stretching S 0 stretching
_o_ H]—rﬂ-i\ﬂ }i /}j X}‘ﬂg 'ﬁ‘i EH ]/‘i ’:—Xo]';g'ﬂ] 180sec ‘?“at sec 180sec
5 g0 o Bridge 30sec
o] FAld wet 45 71tk V-sit up 30sec
Elector Spine & Leg Ext. 30sec
222 E82¢
AridAte] F5d 542 Kendall 5120]9] 2.4 XteEM
=8 7 A (manual muscle test, MMT) ¥WH-S o]-8-3} 2 A gAgA F2E RE 8= F33slo]
of 7h7te] AAESEA] ZEAAL Al 2EEAPN  SpSS(ver. 21.0)EAA U ZRAAL o] §3he] EHHY
Lafayette Manual Muscle Test System(Model 01163, ot} Atgakrle] dukA el EAL JaEAE &850
USAYE AHg3tel S48tk 2425 5 408 & B mEaAs Asas. 2823 gz o A
o

A
SE2 HlZ&(rectus abdominis), 9% BEEYUT AR £ o) Lolny] YF YIE HE 29
(trunk rotator muscle), 2LE% HFEEUL, HEHEL 5 23]

(trunk extensor muscle)oll MMTE A A| 3}9111} BE =
AL 23] uki z% pavay B

“(Wilcoxon signed-rank test)S A5} 2K
izt Aol o] 3k Apol S Hlashy] ffs) -3 EY

“J(Mann-whitney test)S AAISF T 2 AFolA B
SAA FoFEE =052 HAEA

17t &
AL Aolel AN SEes ANALTLI]

rln o o

23 23 Z20H
B A7 EYaha) g5xa o] Az & 3. A&
EoEo] WA= EHE dotuy] f8 A 72
)24 P (randomized control trial)Z A&+ 15 (A 3.1 MAI=Hel He}
F 8%, AN 7))} 2 15 (FAF 79, AN 8T) EA]-0E F-o] AAFH Hink o ojAde] AR 23
o A

o7 e AFE Aty Adae FdAl-n)

(FLEXI-BAR®, Flexi-Sports, Germany)Z ©]&3le] & 2} A&

dAlnp SEzeaRs 537 AN s ZeA

S5 2 7 (flexi-bar exercise program) A 3YATFE

[13,15,16] who@ Ay BEso T4 & F49A-HE o] v a3
FEX2 I S B Aol 1otdt S-S &3 Tk gzl A AA WY} BHE feEdd 5l Ws)
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Table 3. Effect of flexi-bar exercise on body composition in overweight and obesity women

Variable Group Pre Post t p z p

Weight EG 56.5146.46 56.8146.55 -1.005 3.15 3 06
(kg) CG 63.98+7.36 64.30+7.73 -.995 320

Body muscle mass EG 19.96+1.83 20.49+2.14 -2.482 013 1396 174
(kg) CG 22814224 22.94+2.35 -947 344

Body fat mass EG 19.36+4.62 18.78+4.50 2412 016 1376 17
(kg) CG 22.06+4.91 21.98+4.77 -199 847

Body fat percentage EG 33.93+4.54 32.77+4.66 -2.784 .005” 1529 134
(%) CG 34.19+4.22 33.96+3.83 -739 460

Rt. arm muscle mass EG 1.63+.21 1.74+.23 -3.243 0017 -1.902 057
(kg) CG 2.00+.23 1.96+.24 -.848 396

Lt. arm muscle mass EG 1.63£.19 1.76.25 -3.040 002" 3015 002"
(kg) CG 1.99+.22 1.95£.23 -739 460

Trunk muscle mass EG 16254127 16.90+1.48 3.186 .001” 2.909 003"
(kg) CG 18.47+1.61 18.18+1.64 -1.295 195

Rt. leg muscle mass EG 5.78+.57 5.87+.57 -1.819 069, -1.093 290
(kg) CG 6.50+.81 6.65+.81 2.556 011

Lt. leg muscle mass EG 5.80+.55 5.85+.56 -1.449 '147** -1.660 .102
(kg) CG 6.05+1.85 6.67+.81 2,670 008

Basal Metabolic Rate EG 1172.46+66.77 1191.40+77.56 2415 016" 78 505
(cal) CG 1275.53+78.90 1283.73+84.51 -1.363 173

Mean=SD, p<.05, p<.01
EG: experimental group, CG: control group

Table 4. Effect of flexi-bar exercise on trunk muscles strength in overweight and obesity women

Variable Group Pre Post t p t P
Rectus Abdominal EG 32.05+8.53 48.18+9.65 -3410 o01” 262 793
muscle strength(N) CG 36.61+6.31 47.75+13.72 -2.487 013" ' -

Rt. Trunk Rotator EG 31.40+8.26 49.81+10.28 3411 .001™ 665 008"

muscle strength(N) cG 32.6845.90 36.22+8.34 -1.786 074 ’ '

Lt. Trunk Rotator EG 31.20+5.67 51.36+10.98 -3238 o1 2.103 035"

muscle strength(N) CcG 33.31+5.38 34.37+8.63 -3.150 753 ’ ’
Trunk Extensor EG 34.70+9.34 55.74+9.70 -3.409 001" > 019 003"

muscle strength(N) CG 38.97+7.64 39.61+7.73 -.197 .844 ' '

Mean+SD, *p<.05, Hp<.01
EG: experimental group, CG: control group

7 URAR A% 2 8% Te) 28] KA E A ANTIp<05) T} L350l BEZ AN
e Ao Uehdthpe05). B czst viaste] )% Eah 1S & F ARHTable 4]
AR 9% BEsU) BE gl oI5 7]
Al A2 HERsITtH(p<.05)[Table 3].
4, =9

3.2 253l Wal

g} o5l AT g clolgel BEee B ATE AFREITA T 250 AT
vslol A 3 S99 A, eew 9% gy OHUIR ojulel QARG EEoAe) Nae Aol
S92, 085 BEEYD, BF We BF fojsp) ) 2 AN 20 2349 SEamage s
AE WskE WATp<0l), tl2T vasel 9% g A AMHE
FEU, Q8% BEEUD BEUZl uo fojs B4 TV} 280 oloj= aui aag 4

6546



a3y
TS

17] ol2]

7HA 1

A

‘_.

=

[}

°©

g Ao o

i

ke
yal

fol 4453} v

=3
H

I

AEA AA

=

=

#}'7%] E_%Eo]:% 7H/}j/\]7]—t‘ﬂ] U]

fo] AHATEE] v a1l of ¢

Hjk oy o] AAzG T FEZEl WA

ol
=

=
5

o AT, A7 ATAAE A

i} g5 tholole Fx
ool ol fe)
H Q77 3

1

il

=

hy

AA]
Gk
2

A
i

k<
o

FAl-n} gFo] T
193 tHp<.05).

74417

I

3T

ojgtaL Al

Al

=
o
3

g <7t
S S

HAbge] frel

ZelA) ok
7}7F 7]

=
=
o

2L

]

7

s

s

1ol A
&

L
L

A AT w1k A

R

7], ooy, A&
Ak

2

=
&

[22]¢} S5
AA7H13,14,16]5

=
=

i
1=1

@A)}

=
=

Hog

H

=

oh

]

R
=

o
(¢

Ej
—L

uol—

14

& 7t A
A

At

=t

2]
Yl 2(leg press)

3} 3, Machado

o

o A Milanese &{11]2 &
[¢)

o7+ A
HATHp<.01).

=
=

14 delst fEo] Ar|xd

=
A

p==
=

=

1

A
3}

37} grka

=
=

il

1

A
!

q
1

o

taL, vl 7t

g]

g9
Al 7N
‘IOT

I

9
HZ ol g3 fAb ABAT

o
T

oltjAe] thololE o] Wtk & E3rt

extension), @1Z(leg curl), FL

iEol[27] 58 B3 4

oz}

5ol

Bl
6547

1

2
e
t}
)

H|th
ted

3}

=
=
pal
S

s
A3

AA
A A

%

S} TH23].

S

3F31[13,16],

S

R ETE

I

Hkdis =1
of v 23 vk

7}
TN A AA Yt

241}

°
=

=
o =
[}

=

4~Z(maximal voluntary isometric
=

ol A
o =

=

771

ERE

=
=
TN $=3heE0] 20~30T) ]49]

(hypertrophy) & o] ZHM =Tt | A|
7h= 7]

A A
contraction, MVIC)
¢} MVIC7} 3.8.8%
training) 9] H

activity)

=

o

A



FAS &5 =R A6 A105, 2015

£

2= =d
o] v
Cristi-Montero “5[28]

o} Al 2 AA

!
i

,_,
o
-

R
o
=

o
R

fo

N

N
-

ot

3 o

&

Eo]:

o
3

ol
—

S}
0,

e ¥

B oo ob

o T S

FO{I
u
il

il

>

TE13,14,16]2] AT}o]
PHYE 371 B} A5
H

Ju)

T
s =

e85t &7
.o g Al Hot
7Fsk7] Witell[29], 2
MVIC 57H13,16]9 2-&-(agonist

&7 o]

R

=
=

2

3

™

ol
o
rd

(antagonist muscle)2] #|
e Bl & g3t
o

A

2:%)
oA EeA e
AH)E ol gal AEA B
el oo} gleka Az,
W oA o o)

3} g QU

o
Ho 2 |o
O

ot
o 1

r

il

N

32

ks

ol

o o ofl R ofN M &

2
oy
go o MU

g
=

__(})g
=
>
1
jus]
=)
Ho
offl
rlo
A=)
__)..(_r”

o ofN
oW

Sl
do ot rlr rlr o 2 ol

1‘
o of

_>|“_’4

o

i

1o
Fis
! Lo
1

fo

ol T
o

=

)

lo I

fru Ho
offt

oL
i)
)
g &

o
it
et
ofo
i)
>
oo
H

o
W o
lo,

e

o > ol o

4o
=
m
e

o fo
1o
rd
N
2 o)\ g
N

a

e
N
3
=

et o &oxo i

fo
hu

)
=
QL
> fr
>
P
W
b
(=
2

u

1ru
i
o

p=h
Mo
=2
o
1o
2

2

6548

jur)

-

doopi XN o
doorory

=
=

(1]

[2]

B3]

[4]

[3]

[6]

(7

Mo e
ofl g

o
o

ol
o ol ok

-
> (I
K)
By
=
o
o
fru
i
1%
>

ox o\

_—):‘_l“
BN
= o
=2
=)
R0

oltt kol
ik
25

o
H

p

2
Y
=

(o3

oo

_—):‘_l“
RS
o
i
lo
rl
o

O

o 2 to

N
Nom
=2

=
~
-

of

ofN o

N
NS
>

M R

o

f
of
i
Ho

K}

o
fr
gk
o
o
N
olf
o
o

2 o.i‘i\j
)

o ok

fot o
M o
Mo
ol
s
it
4
32
dlo

References

Korean society for the study of obesity. “Koeran society
for the study of obesity Facet sheet”, Available From:
http://www kosso.or.kr/general/.(accessed ~ may, 31,
2010).

L. J. Aronne, K. K. Isoldi, “Overweight and obesity: key
components of cardiometabolic risk”, Clin Cornerstone,
Vol. 8, No. 3, pp. 29-37, 2007.

DOI: http://dx.doi.org/10.1016/S1098-3597(07)80026-3

S. K. Park, Y. C. Cho, “Relationship among serum lipid
levels, obesity and blood pressure in health examined
adult women”, Journal of the Korea Academia-Industrial
cooperation Society, Vol. 14, No. 9 pp. 4342-4348,
2013.

DOI: http://dx.doi.org/10.5762/KAIS.2013.14.9.4342

World Heath Organization. “Obesity and overweight:
Fact sheet”, Available From: http:/www.who.
int/mediacentre/factsheets/fs311/en/. (accessed may, 31,
2015).

M. M. Hillemeier, C. S. Weisman, C. Chuang, D. S.
Downs, J. McCall-Hosenfeld, F. Camacho, “Transition
to overweight or obesity among women of reproductive
age”, J. Womens Health, Vol. 20, NO. 5, pp. 703-710,
2011.

DOI: http://dx.doi.org/10.1089/jwh.2010.2397

C. Cristi-Montero, M. J. Cuevas, P. S. Collado,
“Whole-body vibration training as complement to
programs aimed at weight loss”, Nutri Hosp, Vol. 28,
No. 5, pp. 1365-1371, 2013.

M. Henriksen, R. Christensen ,B Danneskiold-Samseoe,
H. Bliddal, “Changes in lower extremity muscle mass
and muscle strength after weight loss in obese patients
with knee osteoarthritis: a prospective cohort study”,
Arthritis Rheum, Vol. 64, NO. 2, pp. 438-442, 2012.
DOI: http://dx.doi.org/10.1002/art.33394




Aok 250 AT L e odriule] AT BE2ee] vAE

(8]

[10]

(1]

[12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

(21]

M. S. Choi, The Effect of Core Program in 8 weeks on
middle-aged Women's Lumbar Lordosis angle, Lumbar
Muscle Strength and Flexibility. Daejeon University of
Master's Course, 2007.

H. S. Kim, “Effect of core stability training on body
composition and physical fitness in university students”,
Journal of Coaching Development, Vol. 14, No. 4, pp.
102-110, 2012.

D. J. Cochrane. “Is vibration exercise a useful addition
to a weight management program?”, Scand J Med Sci
Sports, Vol. 22, No. 6, pp. 705 - 713, 2012.

DOI: http://dx.doi.org/10.1111/4.1600-0838.2011.01411.x

C. Milanese, F. Piscitelli, M. G. Zenti, P. Moghetti, M.
Sandri, C. Zancanaro, “Ten-week whole-body vibration
training improves body composition and muscle strength
in obese women”, Int J Med Sci, Vol. 10, No. 3, pp.
307-311, 2013.

DOI: http://dx.doi.org/10.7150/ijms.5161

K. N. Mileva, M. Kadr, N. Amin, “Acute effects of
flexi-bar ~ vs.  sham-bar  exercise on  muscle
electromyography activity and performance”, J Strength
Cond Res, Vol. 24, No. 3, pp. 737-748, 2010.

DOL: http://dx.doi.org/10.1519/JSC.0b013e3181¢7¢2d8

J. S. Chung, Effect of flexi-bar exercise on trunk
muscles activity according to posture change in healthy
adult. Catholic University of Daegu Dissertation of
Master's Course, 2013.

J. Moreside, F. J. Vera-Garcia, S. M. McGil, “Trunk
muscle activation patterns, lumbar compressive forces,
and spine stability when using the bodyblade”, Phys
Ther, Vol. 87, No. 2, pp. 153-163, 2007.
DOI: http://dx.doi.org/10.2522/ptj.20060019

http://www.flexi-sports.com/

J. H. Kim, K. H. SO, Y. R. Bae, B. H. Lee, “A
comparison of Flexi-bar and General Lumbar Stabilizing
Exercise Effects on Muscle Activity and Fatigue”, J
Phys Ther Sci, Vol. 6, No. 2, pp. 229-233, 2014.
DOI: http://dx.doi.org/10.1589/jpts.26.229

E. H. Jang, Y. R. Park, “Body Composition, Blood
Pressure, Blood Lipids, and Glucose according to
Obesity Degree by Body Fat Percentage in Female
University Students”, J Koeran Soci Biol Nurs Sci, Vol.
14, No. 4 pp. 231-238, 2012.

DOI: http://dx.doi.org/10.7586/jkbns.2012.14.4.231

World Health Organization. “Mongolian steps survey on
the prevalence of noncommunicable disease and injury
risk factors-2009”, WHO Library Cataloguing in
Publication Data, pp. 15-34, 2010.

H. S. Yoon, S. Y. Bae, Y. C. Cho, “Relationship
between obesity indices and serum lipid levels in adults
using data from health examination”, Journal of the
Korea Academia-Industrial cooperation Society, Vol. 16,
No. 2 pp. 1145-1152, 2015.

DOI: http://dx.doi.org/10.5762/KAIS.2015.16.2.1145

F. P. Kendall, P. G. Provance, E. K. McCreary, Muscles:
Testing and function with posture and pain. 4th ed.
p-221-222, Baltimore, Williams & Wilkins, 2005.

J. C. Dunn, D. Maura, “Interrater reliability of knee
muscle forces obtained by hand-held dynamometer from
elderly subjects with degenerative back pain”, J Geriatr

6549

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Phys Ther, Vol. 26, No. 3, pp. 23-29, 2003.
DOI: http://dx.doi.org/10.1519/00139143-200312000-00004

http://www.flexi-bar.com/pdf/Abschlussbericht Flexi -
Pilotstudie final EN_0711.pdf

A. Machado, D. Garci’a-Lo" pez, J. Gonza’ lez-Gallego,
N. Garatachea, “Whole-body vibration training increases
muscle strength and mass in older women: a
randomized-controlled trial”, Scand J Med Sci Sports,
Vol. 20, No. 2, pp. 200-207, 2010.

DOI: http://dx.doi.org/10.1111/j.1600-0838.2009.00919.x

C. Kisner, L. A. Colby, Therapeutic exercise foundations
and techniques. 5rd ed. p.221-241, F.A. Davis Company
Publishers, 2007.

M. J Bin, Effects of circulation exercise on female body
composition. Hanshin University of Master's Course,
2009.

K. H. Min, T. Y. Lee, “Assessment of Obesity Indices
in Consideration of Gender and Age”, Journal of the
Korea Academia-Industrial cooperation Society, Vol. 12,
No. 9 pp. 4046-4053, 2011.

DOL: http://dx.doi.org/10.5762/KAIS.2011.12.9.4046

H. O. Jeon, “Relations of self-assertiveness, self-esteem,
depression and abnormal eating attitudes among female
university students with weight control experience”,
Journal of the Korea Academia-Industrial, Vol. 15, No.
4, pp. 2207-2216, 2014.

DOLI: http://dx.doi.org/10.5762/KAIS.2014.15.4.2207

L. Castillo-Martinez, J. C. Lopez-Alvarenga, A. R. Villa,
J. Gonzalez-Barranco, “Menstrual cycle length disorders
in 18 to 40 year old obese women”, Nutrition, Vol. 19,
No. 4, pp. 317-320, 2003.

DOI: http://dx.doi.org/10.1016/S0899-9007(02)00998-X

R. Akagi, Y. Takai, E. Kato, M. Fukuda, T. Wakahara,
M. Ohta, H. Kanehisa, Y. Kawakami, T. Fukunaga,
“Relationships between muscle strength and indices of
muscle cross-sectional area determined during maximal
voluntary contraction in middle-aged and elderly
individuals”, J Strength Cond Res, Vol. 23, No. 4, pp.
1258-1262, 2009.

DOI: http://dx.doi.org/10.1519/JSC.0b013¢3181918a9b

D. Neumann, Kinesiology of the musculoskeletal system:
foundations for rehabilitation. 2nd ed. p.384-409, Mosby
Publishers, 2010.

A. Papathanasopoulos, M. Camilleri, “Dietary fiber
supplements: effects in obesity and metabolic syndrome
and relationship to  gastrointestinal  functions”,
Gastroenterology, Vol. 138, No. 1, pp. 65-72, 2010.
DOLI: http://dx.doi.org/10.1053/j.gastro.2009.11.045




FAS &5 =R A6 A105, 2015

A 7| OH(Ki-Mai Um) [(H3|

© 1990\ 8¢ : Axrigta Unieyst
DAY

01998 29 : Axoistu Lutdst
9 ~¥zolsl A (o]guA)

01998 39 ~ A : SJFUSw
AR} W

2t = AkJoong San Wang) [Z3]3)
020059 29 : &gt B R

St & X 284 A}
02015 2¢ : §Adigw B &

k& A &3
02013 99 ~ @A . oFujgu

X gy ug

AEEAE, $EAE, WA

6550




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


