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Effect of 8 Direction Incline and Rotation Exercise

on Pain and Dynamic Balance in the Patients with Chronic Low Back Pain
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Abstract

The purpose of this study is to investigate the effect of 8 direction incline and rotation exercise
on pain and dynamic balance in the patients with chronic low back pain(CLBP). 20 patients who
were diagnosed with CLBP were included for the study. 10 patients(experimental group) were
treated by modality{Hot Pack(H/P), Transcutaneous Electric Nerve Stimulation(TENS), Ultra
Sound(U/S)} and then performed 8 direction incline and rotation exercise. The other 10
patients(control group) were only treated by modality. The therapeutic intervention was taken
three times a week for 6 weeks. Dynamic balance was assessed by Star Excursion Balance
Test(SEBT) and pain was assessed by Visual Analog Scale(VAS). VAS scores of both groups
were decreased. However, the experimental group was more significantly decreased than the
control group. The dynamic balance of both groups was significantly increased in anterior,
posterior, medial, lateral direction. But experimental group was more significantly increased than
the control group. In conclusion, 8 direction incline and rotation exercise was effective on pain

and dynamic balance in CLPB.

| keyword : | 8 Direction Incline and Rotation Exercise | Chronic Low Back Pain | Pain | Dynamic Balance |

HS : #100629-001

M Atetzg - 20104 07€ 202
HaYxt 20104 062 29

MAMA} : whalE e-mail : champion-pt@hanmail.net

El 0>



[

=]

SH(spinal stability) ¥ Abgto

3l

s
e}

]_

o
il

d =
==

pas
&

10 No. 9

xl I10 Vol-

Jo N ok W
—_— o o
] 2
mmqwﬂmoﬂ_#o IR
O et N oy Ho N7 o e gy oy ome
N o = LI of T oy
s O#E ,HA_MVL ~x X wp <o "W M _— R W Ho EO c.mo ML Eo 3 —
X ol o o T oWk S oE o A o o o BrEE EBaver
X 7 o% “M‘mﬂn_mo o) f.._All_zT WHMHM.HH q‘.__l._ﬂ‘mmo ‘_Lf 5 o “.Hu_mc._o Z#oq‘.klx_ﬁi
WEREIe wma%Mﬂﬂmﬁgﬂa% B BET G
%ﬂrﬂlﬂr% ﬂﬂi%%@.ﬁ@r%7ﬂ% ﬂ@%ﬁﬂl_o%
m%imuﬂﬂ of 7 T ;zﬁAOM_omﬁ@ﬂj% Eﬂ,zfvrﬁot
%;ﬂo%wué e%%m%ﬂ@ﬂﬁﬂ%mx% R
w%ﬂ]lv% ﬁ%@%%ﬁ%ﬁ%ﬂ%ﬁﬂ ﬂﬂ%ﬁ&rof@
@ngwﬂqﬂr@m szﬂowef@&%%&r%ﬂﬂ% %%ﬂwﬂﬂﬂﬂ
ooy o _431@ W . % o ]71%011%}_
_ﬂﬁwﬂg_@ﬁ %waﬁ,ﬂ_%%u%wwﬁ@ waoﬁ%imo%
JﬁﬂﬂooLuTgoﬂomomﬂmﬂmd.oaﬂe,m/ml7olpmbmogaioﬁcﬁonun
z,m_uaJ%@E%%wTdn]+1%co7nu.u]@goﬁ%n__/uooz_lm%ﬁaﬁc,_
@;HTW_Aaq%w@waw@tﬂv&%wqo%aﬁqﬂ:ow
@mg@omﬂgiﬂﬂ@ﬁ%@%WﬂWlwwmﬁms5ofiﬂh
zr o aﬂ%&ﬂomﬂﬂoﬂn%%,noﬂl%ﬂéwoiﬂ®ﬂ%¢J7
ﬂoemQ#%@%ﬂﬂ%d%fdﬂg%ao,%ﬂuﬂqun;Aw%
] ) ) \l,o — - = )
uTaﬁATwﬂzﬂ&% w.ﬂojgmobfﬁom%Eozovo_hcnmuoqmmuw%
T R N WM@@H&%@J%%@H%mmof%l#o
Azﬁ@ﬁJL,HTEOMO@J@HOMQ&mamfﬂ%u
o TLETTENT G cEXE
ZLJILMﬂ;M_loIM H;Irtﬂ O od ®A mww%‘_lxy!ercﬁo
I R eI <@ w e
ﬂzoﬂﬁo% 4&%%&@ o o) %o &
Lo = y%w% N PG OB
gl Sl i CI I SO P g® oA
T s o G 2 - X 5 of — T B X o Moo o o &
= w:L OnM Z# -~ ﬂ.ﬂ mﬂ B/ OgE ‘ilﬂ_ K L3 1 ~ ﬂlﬁ_VL HL - ﬂ © Ot
1_oru|dr o _.%oEA%ﬂwLo X o LT o E,Linnﬂ
@vaﬁorq.ﬂ ﬂamﬂﬂaﬂ%v ]o%i mreq.cwmﬁ .]tﬂuxdﬂmﬂ
e Fow s $ aoéﬂu.a i%qwmﬁﬂﬂ%wﬁ
o< E e@ﬂieo ouola%ynﬂuoij1%4
o 8 i) ialr% 4 5 0 = N _617&. o
% og o B0 Urmo,dwomﬂ Lou.aﬁdrﬁol%{ihﬁﬂoeﬂw
N o o L E e Vﬂ%@ﬂ@gﬁavlaﬁh%ﬂ
Hi%our ﬁawﬁg_ﬁﬂo odrﬂﬂuwruowoﬂ uro_ﬂzﬁli
O %z_szgL %@ﬂ%%wa%zuw, T o
mm@rw%mmu E@%ﬁoﬂ% Eavﬂaf%ol_%aaﬂi,_a%WWZT
o BT Ezfﬂ,ﬁﬁﬂ HutﬁlﬂﬁWWaLoW% Lo X
S N LRI BN =TT z)ﬁﬂ%zﬂ T T
S B X of 4+ X B ceﬂm;:_oo]tar%ﬁﬂ%lﬁﬁgﬁ
%ﬂ_]ﬂroﬂ mL_ZTUrﬂA% X o ;%HUﬂioﬁﬁo@é
rREEE PR o E D DRI a;ﬂuf%1aﬂ,éﬂ
ﬁl%%ﬂ T ST ERE W £l ﬂmﬁlmuoa%%i
= W | = EoEoot&lzTMﬂ OLMLoﬂﬂNro.mﬂm_uouuoﬂ:i
ﬁﬁﬂom@]ﬁﬂ_PLi_.ﬂwﬂ urom.LQEommoSﬂoa_.ﬁEoo#QJLMM
= éw%ﬂﬂ HTUL%Qolﬂ o X Bl m
Au%Ek]%EuAmﬂlﬂélg%ﬁoLT
of & v No 1 5 < ﬁw‘m N I o N
o Mo o — 2 o w =)
0 ,Lly,A.o P T
Aimoﬁ&ﬂo;xmxe].
Eﬂﬁzﬁoﬂiw

glol



of Wlg 3744 R
2009 949 2847H w4 11€ 74
T ARES MYtk E Al 5
ole] Tl 3z} 5 AT A 7]
S o R AR AP 104, o
il AdETe EAE7|9-H/P(Hot  Pack),
TENS(Transcutaneous Electric Nerve Stimulation),
U/S(Ultra Sound)-% ©]-&-3 X85 A3t & U
Akt 3 5 st o dxrd 7TE o]
¢ A 5Rk AAent ¢, SvEE, FrtE 2 23
317 o 2 sk o A QA A3k 7R AL 9)
= A B Ao AL =T

1ol WY 8F BAE o
) 33
CEEY

3|

[

2]
s

A7 Tl B BRI TE o) g

AR7} 48T WP 50~60°CoIH 203, TENS
= 3~1000HZZ 15%, U/SE
2elo] g3t 71 7E ol
P2 AIR BALANCE® 3-D [17] 1]& o]&
& AAsh 84 $5S BAME 738 67 Fot

%%
frtl
[@)]
Az
tlo

S =

o, mh
oo
ot ol

rot
oo

o
2

-
oft
N
o
o
offt
(o,
Ho
9¥ﬂ

- Sl
o,
[‘-{o
offt
b
i)
o
{u
Ho
ol

o AN Ay T o o mx o\

a3 1. AIR BALANCEDO 3-D

7z o) st A A3 AR Fol 42 Visual
Analog Scale(VAS)9} Star Excursion Balance
Test(SEBT)E =43} th

VASE 559 A8 dolry] g HE= ALy
Ao 04141 10744 wao] EAIEY e 10cm 7F=E
o] Mol AR Agetal gle F
o2 FAEH BT 08 91X & A8 F50] jle
A 109] 9IRS B5o] 7 A3 Az el
A g F74ste] Fghsidith SEBTI1H 2 &4

430 9130 ALgsiglon A st

ot Ity
el tgonedil It

AR

i == 0 = Vil = 0 =

A

st P etomedd Pt
s e

Loy e Ritkg st

A. Star excursion balance test

B. Forward SEBT

a3 2. AEMAAT|N WA HAE



288 st=ZEHIXSHs|=2X| '10 Vol. 10 No. 9

Aol gt ol dAlE dlzatol A WAl 5 oz}
i £ 3794, 71 1687cm, EFAE 68kg
ojlom Agio M A} 61, ARt 4, B
39841, 71 1702cm, =5F-AlE 67.5kgel 3tk

.
A FS 0 B. 52 0 Hol=

HZ=2(n=10) A n=10)
SHE(E/0) 5/5 6/4
LIOI(All) 37.9 39.8
7(cm) 168.7 170.2
=77 (kg) 68 67.5

w3 ARw s o] VASS SEBTS] 54744 2
Abell A ol gt 2kel7} gl o= uEt

H 2, M8ZN (xZe| ERnan-An2La AY Zat

E AHolZ 25 : (Mean=SD)
AT o=z z D
VAS 5.99+0.77 6.25+1.03 .69 72
et SEBT(cm) 73.78+4.41 73.62+6.81 .60 86
54t SEBT(cm)  66.63+5.81 67.73+577 .74 .63
LIS SEBTIcm) 68.75+5.62 70.62+5.89 .75 62
Q= SEBTI(cm) 44.76+5.88 43.54+526 .66 .78

[

2. AEFu tix2 M, £ &5 Hat Hlw
il

5= <olr 7] 93] Wilcoxon ¥-3

3. 24 gt =9 AAS AN Ay AYFHp=005) o
2 48S 5 1% A5 e SPSS(version 12.0)< (p=0.05) EFel4] SATH R fofet T HAvt
ol-g-3sto] EA AT FHE AR ATEEE EX ANTHE 3]
221 2 I (kolmogorov-Smirnov) A4S &
3 solslyon Yzy AT 7he] oA AL H 3. 48 Mit £ £ st Hlw
; . . o L (Mean+SD)
W3 EY A4 (Mann-Whitney U test)< 3}it) 4
AlS S
Tl A9 A o) feld PAe 4 15 £ sdem T 20
77 (Wilcoxon signed-ranks test)S A 3k, # VAS AM&Z  599+0.76 3.10+0.58 -2.81  *005
9J%F o= 057 sFth X2  6.25+1.03 4.80+0.63 -2.82 *005

*p<.05



(Mean=*SD)

z
-3.02
-2.64
-2.79
-2.94

o =cm)
75.03+7.03

EHem)
85.51+4.71

<n

Mann-Whitney A%<

*.002
*.008
*.005
*.003
*p<.05

44.73%5.22

82.40+£6.22 71.96+6.04

78.80£5.54 69.05+5.91
55.26+6.81

b

=

H
LH
°I1%

4].
*.000

T
it

(Mean=*SD)

.000[

z
-3.80

1.45+0.44

Al ZeHp

S

2.89 + 0.37

sl

2

ikl

o

V.

* p¢.001

o] tjxwHT 79

VAS #

5

=
T

ol i a1z} 20

T

SR EF 65 =27 wio] o]

(Mean=*SD)

3 Wilcoxon

b =79l SEBT M, £ H|w
HAed SEBTE] Wsks ohy] 918

005)[ 3 51.

Hp

ok __

Bl

el S

<n

N

A
|Fo1A]aL e} O'Sullivan(1997)

X "
—_
oy ﬂl
o © o
o 5w
70 g o
.
I
-
P o) o
W B
% o

[Te} [Te] Yol
o o o
o o o
* * %
~— o o
® © ®
e
~— N
<
538
H o9 4
~— o
o 23
o} o
o N~ ®
— ~— ol
N @ 9
< e} Te)
H o+ A
[ce] (92} [Ye)
~ © o~
™ © [o0}
~ © «©
0 T KIr
LA
H
]
]

*.005
*.005
*.005

-2.80
-2.82
-2.82

75.03+7.03

44.761+5.88 55.2616.81
67.73+£5.77 69.05%+5.91

73.62£6.81

t
t

=

=

Q|

<
oy

oh

jrvze]

*.005

-2.80

LH

Q|

*.005

-2.80

43541526 44731522

70.62+£5.89 71.96+6.04

=
=
=
=

Br

—_
il
o

599+0.76011 4 3.10+0.58=

L

Al 2T VASE 23 A 6.25+1.03014 4.80+0.63

*p¢.05

5o

]

A

ol A

5]
i= 4

A
=

=

| SEBT H|

ol
N
g
Kd

S ESrrdy
SEBT

F

pul

=
i
ol
<
o

0

1H10].

51

313l

i

9

H) 31

=

=

ESRIE
006), 9l

el

<3

3l

&

.008), LH Ho]'(D

]

=

A

(p



BALANCE® 3-DZ ©]

blo] 2

10 No. 9

o] A
1

=
=]

=
€]

L

x| '10 Vol.

Al 7

FeH 23], ©]

=35

HTh a1 g A7)
A]

=

S

2 o [22] &

Al bgAd el

T
Jo

N
W
ol
"

ol
juld
-

N

E‘l’

]

434 ¢

o2 AIR BALANCE®R
9

gle] 7

L

p

P Q17] w2 o] AIT, ol
Al

719l

A

3
0

el
o] 4 AoR oA, ey B A

3}

)
%7

9
T

L
L

1

S

ol
FATE o] 212 w0

9|

3

=9

VLB 649
Al

[e]

ot 2t 2ol A9 A

g skt gilARt

] <3(2009)[24]

S

7}

&
of WA= S Loprazt vo]

=N]|
oz wels

=
=

=
Q)
=

™
X
e

~

ol

] A7) Aol et

< Bt

P

rJ
N

of

o]

-

s}e] w57} of

o

= &

Jo

0
iy
N
o
o)
3
ol
o
o
o
=0
T
o
"
o
Gt

H)

W, @% SEBT

kel
T

RHATHPL0D).

fe]

=

}\O]—

Tk

e AN ARTA A,
3

A7} Z¥2F 73.78cm, 66.63cm, 68.75cm, 44.76cmell A

s

&t} 2 gl A AIR BALANCE® 3-DE o] &
o]

ol AIR BALANCE® 3-D& o] &

=
T

T=6

o

gzt

%

et o1
o

B

I

L

&y
i

=
=z

ofR 31z} 4

(3%

=

LHERS o A dd ke A o] wsteke] o

ofp
el

‘_lryl
o

Kot Wl

O,
[<]

sfe] w3t A7} o] ol A

=
=

27571

=

AT} whebA whg 85 gkt A o

7 e o
of & Zlojt}.

1

kel
=4

i

5

A
7kl 7}

%

p

],

9]

oH[26],

]

Bys
M

H
}_

A=)
2]

H Q1%tol

°

Qo b

6
)

1o

joby
el

JJo
)

o
ol

N

"
1o
i
5
)

[27]. AIR BALANCE® 3-DZ o]



YeE8te| S50 SHZY nlxlz e 291

o
Mo
r

o

[1] H J. Christie, S. Kummer, and S. Warren,
“Postural aberrations in low back pain,” Arch
phys Med Rehabil, Vol.76, No.3, pp.218-224,
199%.

[2] A. Melleby, “The Y’'s way to a healthy back
piscataway,” New century Publishers, 1982.

[3] A. H Wheeler, “Diagnosis and management of
low back pain and Sciatica,” Am Fam Physician,
Vol52, No.5, pp.1333-1341, 1995.

[4] Sz, “2E3xlo] JA7gda g7 47
ol ek 77, dEUA BAYSH AALE)
1=, 2003.

[5] S. Luoto, H. Aalto, and S. Taimela, “One—footed
and externally disturbed two-footed postural
control inpatients with chronic low back pain
and healthy control subject : A controlled study
with  follow-up,” Spine, Vol23, No.19,
pp.2081-2090, 1998,

[6] N. Nies and P. L. Sinnott, “Vatiations in balance
and body sway in middle-aged: Subjects with
healthy backs compared with subjects with low
back dysfunction,” Spine, Vol16, No.3,
pp.325-330, 1991.

[7]1 M. Janko and J. V. Trontelj, “Transcutaneous
electrical nerve stimulation : A microneurographic
and peripherla study,” Pain, Vol9, No.2,
pp.219-230, 1980.

[8] A&, “HAzF ] 289 vAl= I,
7B ofetal 3kl AAREI=, 2001

[9] C. G. Maher, “Effective physical treatment for
chronic low back pain,” Othop Clin North Am,
Vol.35, No.1, pp.57-64, 2004.

[10] B8A-, wiidsr, “8F A3t 50 QT8
o] 7153553} 7Sl vAe 43, dgkE
g x| 78ks|¥] A67H, #1%, pp.153-169, 2004.

[11] M. Hagins, K. Adler, M. Cash, J. Daugherty,

and G. Mitrani, “Effects of practice on the
ability to perform lumbar stabilization exercise,”
J Orthop Sports Phys Ther, Vol29, No.9,
pp.546-555, 1999.

[12] J. A. Hides, C. A. Richardson, and G. A. Jull,
“Multifidus muscle recovery is not automatic
after resolution of acute, first-episode low back
pain,” Spine, Vol.21, No.23, pp.2763-2769, 199%.

[13] J. A. Saal, “Dynamic muscular stabilization in
the nonoperative treatment of lumbar pain
syndrome,” Orthop Rev, Vol19, NoJ9,
pp.691-700, 1990.

[14] S. M. McGill, “Low back stability: from formal
description to 1issue for Performance and
Rehabilitation,” Exerc sport, Sci. Rew, Vol.29,
No.1, pp.26-31, 2001.

[15] J. P. Arokoski, T. Valta, O. Airaksinen and M.
Kankaanpaa, “Back and abdominal muscle
function during stabilization exercise,” Arch
Phys Med Rehabil, Vol.82, No.8, pp.1089-1098,
2001.

[16] G. B. Anders, “Activation characteristics of
trunk muscle during whole body tilt with
unsupported trunk.” Institute for Pathophysiology
and Pathobiochemistry, Motor Research Group;
Friendrich-Schiller-University Jena, 2005.

[17] J. Hertel, S. J. Miller, and C. R. Daneger,
“Intratester and intertester reliability during the
Star Excursion Balance Test,” J Sport Rehabil,
Vol.9, No.2, pp.104-116, 2000.

[18] P. A. Gribble and J. Hertel, “Considerations for
Normalizing Measures of the star excursion
balance test,” Measure Phys Educ Exerc Sci,
Vol.7, No.2, pp.89-100, 2003.

[19] P. B. O’sullivan, G. D. Phyty, L. T. Twomey,
and G. T. Allison, “Evaluation of specific
stabilizing exercise in the treatment chronic low

back pain with radiologic diagnosis of



—_

292 sI2FEIXS3|=2X| '10 Vol. 10 No. 9

Hu

spondylolysis or spondylolisthesis,” Spine, Vol.22,
No.24, pp.2959-2967, 1997.

[20] P. W. Hodges and S. C. Gandevia, “Activation
of the human diaphragm during a repetitive
postural task,” J Physiol, Vol.522, pp.165-175,

[21] AWE, “oFgsheEo] HYY rj=asxte] 2
2] 7] Ho]-z—? 24 JI}I]E Eo]] u]
I, AT oNShaehe HAREY] =, 2005.
[22] P. Boucher, N. Teasdale, R. Countermanche , C.
Bard, and M. Fleury “Postural stability in
diabetic neuropathy,” Diabetes Care, Vol.18,
No.5, pp.638-645, 1995.
(23] ol &, “FHF HET R st SEX] 27}
AzFEEo] v x= g3, A st tighel A
AFERE] =4, 2008.

Flo

pp207 215, 2009.

i
o
&
£
Y
&
é
[
L
I
| Ml

@-us—fz 5 o/ ay

2 ol rAl ogfgl”, R
AVELS=, 2009,

[26] M. Ogon , B. R. Bender, and D. M. Hooper, “A
dynamic approach to spinal instability : part 1 :

g

Sensitization of inter-segmental motion profiles
to motion direction and load condition by
instahility,” Spine, Vol.22, No.24, pp.2841-2858,
1997.

[27] B. Chok, R. Lee, J. Latimer, and S. B. Tan
“Endurance training of the trunk extensor
muscle in people with subacute low back pain,”
Physi Ther, Vol.79, No.11, pp.1032-1042, 1999.

X XF A 7Y

T & ©(Bong-Oh Goo) g3¥

« 19973 29 : el o] 8k
AHEHAEHT
= 2002 8¢ : Ul Eka o] dhak

2 o Y(Ye-Rim Cho) 3|
, o





<<
  /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


