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and an additional 15 minutes of functional electrical
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stimulation therapy. The experimental group was given
task-oriented treadmill training, while the control group
received general treadmill training. Each session lasted for 25
minutes, three times a week, over four weeks, totaling 12
i

| Abstract |
RESULTS: Both groups showed statistically significant
differences in the 10-metre walk test (10MWT), timed up and

PURPOSE: This study aimed to determine the effects of
task-oriented treadmill training on the gait and balance ability

and functional activity in 20 patients with subacute stroke

METHODS: The study subjects were twenty stroke
patients, ten randomly placed in the experimental group and

ten in the control group. Both the experimental and control

sessions
go test (TUG), Fugl-Meyer Assessment (FMA), and Modified
Barthel index (MBI). However, statistically significant
differences in the Functional Ambulation Categories (FAC)
and Berg Balance Scale (BBS) were seen only in the
experimental group. There were statistically significant
differences in the between-group differences value

groups received 30 minutes of traditional physical therapy
comparisons in the I0OMWT, BBS, TUG, FMA, and MBI
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CONCLUSION: Task-oriented treadmill training positively
impacts gait, balance, and daily function in subacute stroke
patients. This study highlights the benefits of training on
unstable surfaces and offers valuable insights for stroke

rehabilitation and gait training.
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Fig. 1. Fave walk.
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Variable EG (n = 10) CG (n = 10) p
Age (year) 4840 + 14.75 53.5 £ 10.29 382
Height (cm) 170.54 + 8.75 168.800 + 10.86 .698
Weight (kg) 68.40 + 12.84 68.40 + 18.71 1.000
MMSE-K (score) 27.50 + 1.08 28.50 + 1.58 116
Onset duration (day) 88.27 + 12.78 99.17 + 12.24 324
Gender (Male/Female) 6/4 6/4 1.000
Diagnosis (Infarction/Hemorrhage) 5/5 6/4 .673

EG: Experimental Groups, CG: Control Groups, M + SD: Mean + Standard Deviation
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Table 2. Changes in the walking test scores between the two groups (M + SD)

EG CG t p
Pre 3.10 £ 1.28 290 + 1.10 37 713
Post 4.00 = 1.24 3.00 + 1.24
FAC .
K Difference value 90 + 1.10 10 + 31 2.20 .050
(unit:score)
t -2.58 -1.00
P .029* 343
Pre 2940 + 2.22 28.90 + 2.23 .50 .622
Post 25.60 + 2.36 28.00 + 2.10
10MWT .
K Difference value -3.80 + 1.31 =70 £ 1.16 -5.58 .000*
(unit:sec)
t 9.12 2.86
p .000* .019*

M + SD: Mean + Standard Deviation, EG: Experimental Group, CG: Control Group, FAC: Functional ambulation category, IOIMWT:

10 meter walk test, p < .05

Table 3. Changes in the balance test scores between two groups (M + SD)

EG CG t p
Pre 33.50 + 13.13 3540 + 6.48 -41 .687
Post 48.80 = 7.02 36.40 = 7.45
BBS
. Difference value 1530 + 11.75 1.00 £ 1.63 3.81 .004*
(unit:score)
t -4.11 -1.93
p .003* .085
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Table 3. (Continued)

EG CG t p
Pre 29.30 + 2.11 29.80 £ 1.75 -57 571
Post 2270 £ 3.16 28.10 + 1.37
TUG .
. Difference value -6.60 + 1.83 -1.70 £ 1.63 -6.29 .000*
(unit:sec)
t 1135 3.28
p .000* .009%*

M + SD: Mean + Standard Deviation, EG: Experimental Group, CG: Control Group, BBS: Berg balance scale, TUG: Timed
up and go test, *p < .05

Table 4. Changes in the functional activities test scores between the two groups (M + SD)

EG CG t p
Pre 21.80 + 4.41 20.70 + 4.49 .55 588
Post 27.60 £ 0.51 21.50 + 4.35
FMA-LE .
. Difference value 5.80 £ 4.49 80 £ .63 348 .006
(unit:score)
t -4.08 -4.00
p .003* .003*
Pre 56.60 + 27.33 55.30 + 18.83 12 903
Post 59.60 + 27.11 56.50 £+ 19.36
MBI
. Difference value 3.00 £ 2.30 1.20 = 1.03 2.25 .037*
(unit:score)
t -4.10 -3.67
p .003* .005*

M = SD: Mean + Standard Deviation, EG: Experimental Group, CG: Control Group, FMA-LE: Fugl-Meyer Assessment-Lower
Extremity, MBI: Modified Barthel index, *p < .05

H}E 2| (Modified Barthel Index, K-MBDE AH§3t5  347] WE% 840) B3 71, #38 52 9 754

o F2ujolo] o] FA A-F wmolq ARTT  BE| ojuT YL mALx| Lopruzt sheltk

Y2T B FASEOE GoF Mot UATp< 05, NRPW AV BF FRAALLAEE 3087

A -5 Wl Aol NE BASHCR fofd  ANSYUL MER 1587 7154 A7) A4 AwE

Aol7k QlTkp < 09). TR 44 A0 FA AlSch ARTl AL 2R BN B

A ol AREI 2T BE 407 Aol7t A=Y BREAL, g dukHel s

AP < 05) FA) F-F Wk Aol E FAT  mATAL 27} ok 258, F 33, 477 )2, B
Hog GOt 2fol7k 9UIThp < 05)Table 4) 128] AJ3heet.

&% S50l B 495 3] s B

317 ke ERE HolA|A| gk A 4= Ylofof 3,

v, o Aol ol BHel e 83 4 glofof Ttk

(1], QAT BAS AT Ykl EdEY Fo

B AToME AT SAE nyFEcl of & B 45T 1 714 A B4 nyome



140 | J Korean Soc Phys Med Vol. 18, No. 4

Agho] of2fe = rH24]. webA ARkl EF e
7|ge] By FHe A @79 848 T, &
S Ha7les Aol A AL =

oo
i
4
X0
H

Mgl A2 shoktrhs 2L A Ashri4. A
A BN BAsHs Bt AlAshA R AgEol
S 5 9L, B % A
FR7h Rl 5 Q7] o] L M s
QA4S Solof ghehs HolH chket HAEE B5t
of AA| BT FARE 872 AT A

EdEy naEdo] B8 f83ittn Az,

i
re
-
1o
o
Ogj_i,
~N
olr
1o
i)
i)
ofy
N
olr
oN 2
5
o=
N
S
1o

QPATIO e Bobyat AWML WE AL F7
A 4 G BRSO Heke A wsct waie
o we AN ALARE ATT 5 Qoriu] chokt
ERo) 4] S5 AAA FHUL, vhlE A
2] 7%, 3] Be R 28, 29 AFR, Bo
24 917 ¥stel aFE n|2cH4]. Van Duijnhoven
5o 5% BB o o SEX R sl A4
2 B9 18 9 oY ATE 4 A3 EF
A4S o5 M TAT 0F 44ed Z2agel
HEF sape) 23, FY L 2% A7H Ao
=go] Heltka B ustgc4s).

. - .

L A4
LI TR
o 4 o

(o]

1

A 21817] Sla) o B o] Wasichég), 12

© & AL FREA] FAE

< AlFshe A AFA Ed)

% ol
2
il
rlI.
2
=
m o
ReTii
Iy
=}
mu H
o2
Mot
I
~
)
=
=
_01L

>
fu

o of
ol
o,
xR
o
puc)

H.TN_'
old al
0,

oX ¥
2o oo
e K

m ok
o

>
au
)
o
o
v
&
iR
&
Ir
o
ol
o op
)
[r
in=)
lo

foi
~{
i
B
>~
_O|L
k1
0,
£
poy
oty
[
[
it
I
jait)
lo

| Avke] g5 walo]
FEY A3t F W 79 Ak HlmelA
FA) 5ol A SO Sk vhwel, o
A GO Xpol7} G191, Wske ulme] 4
of §oJst xfol7} et Fael

U 7] ARl AR o
5 ole 2avh gl el
S ] folet folh Lhekte.
YojAe] Bae 5xo) uhE )
o oA, s 22 L B A

o Tl
=
_l
My =
jsi ot i
oY :l}l)j o
e
-
~
e
BN —?Fi
Moo SL

U oot
=

~{

=

N

wo,

ro

45k

Moo e ®M

o
Y
o)

& oy
Y
N

e
=

o m
L
I
e

=

El

=
o 2 X
oo

d

F

i)

75l oo o N Ho
ol oy poy KO
o mle X jo F Mo
ﬂllﬂlozé'>~l
= X
oL
o
o W >
o 1o
099}11
oX ol
>~O::.‘
_rlo
=
2 3
S o
z
g W
| O
oot X,

o 5 B

)
we, o
Il
SO
-0 rir

o
m =
R
[0 oo

)

=< S
rE o
-
——>|: [
Eﬁrlooos

o

oo
= 5T Rl
ﬁ 03‘_',
ol
do °w
s
tlo W2
o) ¢
N oF

ofs

ol

o2 o ﬂ.llO
H b
i
_\:J_‘
©

oo 4
o
>
)
rlot
o,
2
>
1o
tr
o2
ot
i
k)
do (11
>
ﬂ

(E= PP - A 1
&
o for 2
lo (&%
)
LU
H &
o 12
f|m
Mor
®on
SAT
o i
o2
ot

Hr
2
p, Mo
S <

i)

5% A2 U
A3t 3 F2-utolo] B
Vs

B

L ok
S
e —
B
o d

Mo
X

N

wx o

o 2y
il
offl

oA A
A F7kstg, Weke uaelq AF
FO1 Hol/} ettt 7154 BE BE 2kl

ARl A ARtttz HEolA A &

r
)
L
BN
e
!
—n
2
o)
2
=

B e

o oz

N Ho
1o
_O|L



AMKEH EYCL HH0| 0FS)] HES 29 HH)|s,

r
o

_‘Qr_
o } I %P }Oﬂ*H Toi'&%—f—%é*a‘,

J

n;ii

Zi

rlo

O

o>“

o

i

>

o

. o

o o rlr 1w

o e e

op mN 2
SbooN Sk px

>

o5

_O1L

é

1o

5

o
£ 5
o |
=, o
> 1o
£
9
N oE I
M=)
M‘l
N g
olr o
o
o 2

= 2 27| QA 2712 o] 5
ZojA| 3L Bay wA Algkel s ﬂlid
B3} 3, Hwang ¥&% 3RE9] 258
Shof wpg} of2lg- oA o] BPTeS Faf
Ao A o] Befol e ZEAL F7Iet 259
7158 FHoR oot AE HEHYTHS56).
Mochizuki 52 3ol wjet B3 &rol WEo) wsls
THstg o, ojo] B3l sEat YA A7 At
Felo] ok Bt y[57), RS Hupn] &2
Bte] UG FefsEof Fadt adon, o) A

71, SEfel), SKgA bist e S 4 S

©
B9
i

°L“

e i
oxt my¥ Rl ot

)

-

L)

NE,

el

ol

olr

1%

mlo

09;

ox

>

N

rir

K

5 fin}
= o
X -
ook riu
oS L
o m o ex

o I oo rld o

ox i o°1‘
> g o
imlo
B
N ko
»:1
2

2
[
Nl
T o
2
rog
[ ofr
H )
O,
o >
b
>
o ol
o
N

Sfal B chorskA TAIste] EBalel AnE ¢
£ 70| Fastt.
WA, B F A7) 22 o) ol of 17| glo}

A7) sake Aesksta vlmshen] Bt ol ot
Aq 2 ool Aukg AukEshy] falAs thoket ws
£ Z4sln B oA T AAL neksle A7t

A% ol Sl Aok T olch,

V.2 E

fx
re

oA B A Ed o)A By
5% B9 1Y, 73 L 715
L E e E
741%}%&9} 7% 27)2Fo)
F7h2 WA AFE Edea
T2 AN EF SN 1Y
o AR 271, 7
Bl folat o] BaEl
W71 % 10 m B AL 79
71 AL 9 715 E BEOIA feld
S i gEze i
10 m B, TS, 7154 D5l
ol7F Lebget.

e 34 10 =

2
=)
>
rlr
o°1'
mlo

o
)

o 32
z &
>

Uﬂ‘ o,
rlo

to |o
52
F
g F
N

o i

Iror
iz
32
o
re
-
i,

W
N
olr
2

=

o
N
o
2
>
rir
b off

P )
= o
er
P
S o
oo

B
%
2

2 B oo Koo for b How
o]

94

Jo
)
_>‘itt

o
LD
<t
N i,

N
ol

_>‘i

O

N ﬂl

h‘i

|o
fru
T
ro,
o =2
o
=
rSL'
rﬁ
41 G
Y,
i)
rir
i
i\
N
1o

£ X Jo i of &
1o oo wN I
o)

=2
e
WA,
b
o
mlm Ho‘,
I
=2
=
)
i1
)
jnies
o
)
[-'O
)
oo
o

o
ol
fo
ok
ox
T

Acknowledgements

E A= 20239 SAHA 7Y

o 9

79 7] AL
AT J[RS-2023-00227266].

i ra

A A

o



142 | J Korean Soc Phys Med Vol. 18, No. 4

References

[1] Srinayanti Y, Widianti W, Andriani D, et al. Range of
motion exercise to improve muscle strength among stroke
patients: A literature review. IJNHS. 2021;4(3):332-43.

[2] Zhang B, Li D, Liu Y, et al. Virtual reality for limb
motor function, balance, gait, cognition and daily function
of stroke patients: a systematic review and meta-analysis.
J Adv Nurs. 2021;77(8):3255-73.

[3] Park S, Jeong H, Kim B. Effects of vibration rolling
on ankle range of motion and ankle muscle stiffness
in stroke patients: a randomized crossover study. JIJAPTR.
2021;12(1):2272-8.

[4] Dickstein R, Dunsky A, Marcovitz E. Motor imagery
for gait rehabilitation in post-stroke hemiparesis. Phys
Ther. 2004;84(12):1167-77.

[5] Olney SJ, Richards C. Hemiparetic gait following stroke.
part i: characteristics. Gait Posture. 1996;4(2):136-48.

[6] Aaslund MK, Helbostad JL, Moe-Nilssen R. Walking
during body-weight-supported treadmill training and
acute responses to varying walking speed and body-weight
support in ambulatory patients post-stroke. Physiother
Theory Pract. 2013;29(4):278-89.

[7] Fung J, Richards CL, Malouin F, et al. A treadmill and
motion coupled virtual reality system for gait training
post-stroke. Cyberpsychol Behav. 2006;9(2):157-62.

[8] Smith PS, Thompson M. Treadmill training post stroke:
Are there any secondary benefits? A pilot study. Clin
Rehabil. 2008;22(10-11):997-1002.

[9] Pollock AS, Durward BR, Rowe PJ, et al. What is balance?
Clin Rehabil. 2000;14(4):402-6.

[10] Horak FB, Wrisley DM, Frank J. The balance evaluation
systems test (bestest) to differentiate balance deficits. Phys
Ther. 2009;89(5):484-98.

[11] Bland MD, Sturmoski A, Whitson M, et al. Prediction
of discharge walking ability from initial assessment in
a stroke inpatient rehabilitation facility population. Arch
Phys Med Rehabil. 2012;93(8):1441-7.

[12] Xu T, Clemson L, O'Loughlin K, et al. Risk factors
for falls in community stroke survivors: A systematic
review and meta-analysis. Arch Phys Med Rehabil.
2018;99(3):563-73. 565.

[13] Shamay NS, William TW, Patrick KW, et al. Sensorimotor
impairments of paretic upper limb correlates with activities
of daily living in subjects with chronic stroke. S Afr
J Physiother. 2011;67(1):9-16.

[14] Crichton SL, Bray BD, McKevitt C, et al. Patient outcomes
up to 15 years after stroke: Survival, disability, quality
of life, cognition and mental health. J Neurol Neurosurg
Psychiatry. 2016;87(10):1091-8.

[15] Mayo NE, Wood-Dauphinee S, Coté R, et al. Activity,
participation, and quality of life 6 months poststroke.
Arch Phys Med Rehabil. 2002;83(8):1035-42.

[16] Mast BT, Azar AR, MacNeill SE, et al. Depression
and activities of daily living predict rehospitalization
within 6 months of discharge from geriatric rehabilitation.
Rehabil Psychol. 2004;49(3):219.

[17] Sager MA, Franke T, Inouye SK, et al. Functional
outcomes of acute medical illness and hospitalization
in older persons. Arch Intern Med. 1996;156(6):645-52.

[18] Ivey FM, Hafer-Macko CE, Macko RF. Task-oriented
treadmill exercise training in chronic hemiparetic stroke.
J Rehabil Res Dev. 2008;45(2):249.

[19] Oujamaa L, Relave I, Froger J, et al. Rehabilitation of
arm function after stroke. literature review. Ann Phys
Rehabil Med. 2009;52(3):269-93.

[20] Jeong GY, Im BJ, Park CD, et al. The effects and trends
of full-body vibration devices integrated with virtual reality
in IT converged medical device technology. State of the
Art Report. 2011;23(1):24-32.

[21] Jochymezyk-Wozniak K, Nowakowska K, Polechonski
J, et al. Physiological gait versus gait in vr on
multidirectional treadmill—comparative analysis. Medicina.
2019;55(9):517.

[22] Malatesta D, Canepa M, Menendez Fernandez A. The
effect of treadmill and overground walking on preferred



AHKIEH E

YEY 20| 02Dl HES 2N 2|5, 2¥5Y

al

5! ~

]

GFAH

g0l OIXE B

. XH
oo,

&

Al
&Y

sy g8 2R W= | 143

walking speed and gait kinematics in healthy, physically
active older adults. Eur J Appl Physiol. 2017;117:1833-43.
Traballesi M, Porcacchia P, Averna T, et al. Energy cost

of walking measurements in subjects with lower limb

[23

—_

amputations: A comparison study between floor and
treadmill test. Gait Posture. 2008;27(1):70-5.
Hollman JH, Watkins MK, Imhoff AC, et al. A

comparison of variability in spatiotemporal gait

[24

—_

parameters between treadmill and overground walking
conditions. Gait Posture. 2016;43:204-9.

Bishop L, Khan M, Martelli D, et al. Exploration of
two training paradigms using forced induced weight

—_

shifting with the tethered pelvic assist device to reduce

asymmetry in individuals after stroke. Am J Phys Med

Rehabil. 2017;96(10):S135-S40.

Lindquist AR, Prado CL, Barros RM, et al. Gait training

combining partial body-weight support, a treadmill, and

functional electrical stimulation: effects on poststroke gait.

Phys Ther. 2007;87(9):1144-54.

Lancu I, Olmer A. The minimental state examination—-an

up-to-date review. Harefuah. 2006;145(9):687-90.

[28] Yang CY, Kim TJ, Lee JH, et al. The effect of functional
electrical stimulation on the motor function of lower limb

26]

(27]

in hemiplegic patients. Journal of the Korean Academy
of Rehabilitation Medicine. 2009;33(1):29-35.

Kim J-H, Uhm Y-H. The effects of biofeedback fusion
postural control training using functional electrical
stimulation on the muscle activity and balance ability
of the stroke patient. Convergence. 2019;17(12):319-27.
Duncan PW, Propst M, Nelson SG. Reliability of the
fugl-meyer assessment of sensorimotor recovery following
cerebrovascular accident. Phys Ther. 1983;63(10):
1606-10.

Sanford J, Moreland J, Swanson LR, et al. Reliability

of the fugl-meyer assessment for testing motor

[30]

[h—}

performance in patients following stroke. Phys Ther.
1993;73(7):447-54.
[32] Yang Y-R, Tsai M-P, Chuang T-Y, et al. Virtual

reality-based training improves community ambulation
in individuals with stroke: A randomized controlled trial.
Gait Posture. 2008;28(2):201-6.

Ditor DS, Kamath MV, MacDonald MJ, et al. Effects
of body weight-supported treadmill training on heart rate
variability and blood pressure variability in individuals
with spinal cord injury. J Appl Physiol. 2005;98(4):
1519-25.

Mehrholz J, Wagner K, Rutte K, et al. Predictive validity
and responsiveness of the functional ambulation category

33

—_

4

[l

in hemiparetic patients after stroke. Arch Phys Med
Rehabil. 2007;88(10):1314-9.

Liston RA, Brouwer BJ. Reliability and validity of
measures obtained from stroke patients using the balance
master. Arch Phys Med Rehabil. 1996;77(5):425-30.
Berg K, Wood-Dauphinee S, Williams J. The balance
scale: reliability assessment with elderly residents and
patients with an acute stroke. Scand J Rehabil Med.
1995;27(1):27-36.

Lin J-H, Hsueh I-P, Sheu C-F, et al. Psychometric
properties of the sensory scale of the fugl-meyer

—_

36

()

—

assessment in stroke patients. Clin Rehabil. 2004;
18(4):391-7.

Shah S, Vanclay F, Cooper B. Improving the sensitivity
of the barthel index for stroke rehabilitation. J Clin
Epidemiol. 1989;42(8):703-9.

Hobart J, Thompson A. The five item barthel index.
J Neurol Neurosurg Psychiatry. 2001;71(2):225-30.
Flansbjer U-B, Holmbidck AM, Downham D, et al.
Reliability of gait performance tests in men and women
with hemiparesis after stroke. J Rehabil Med. 2005;
37(2):75-82.

Perry J, Garrett M, Gronley JK, et al. Classification of
walking handicap in the stroke population. Stroke.
1995;26(6):982-9.

Kim Y. The factors related to the community mobility
in disabled person. Disabil Rehabil. 2007;11(3):146-67.
[43] Sekiguchi Y, Honda K, Izumi S-I. Effect of walking

—_

[41]

[42]



144 | J Korean Soc Phys Med Vol. 18, No. 4

[44]

[45]

[47]

[48]

[50]

adaptability on an uneven surface by a stepping pattern
on walking activity after stroke. Front Hum Neurosci.
2022;15:762223.

Rhyu H-S, Rhi S-Y. The effects of training on different
surfaces, on balance and gait performance in stroke
hemiplegia. Revista Brasileira de Medicina do Esporte.
2021;27:592-6.

van Duijnhoven HJ, Heeren A, Peters MA, et al. Effects
of exercise therapy on balance capacity in chronic stroke:
Systematic review and meta-analysis. Stroke. 2016;
47(10):2603-10.

Hsiao H, Awad LN, Palmer JA, et al. Contribution of
paretic and nonparetic limb peak propulsive forces to
changes in walking speed in individuals poststroke.
Neurorehabil Neural Repair. 2016;30(8):743-52.

Pohl M, Mehrholz J, Ritschel C, et al. Speed-dependent
treadmill training in ambulatory hemiparetic stroke
patients: a randomized controlled trial. Stroke. 2002;
33(2):553-8.

Sohn R, Choi H, Son J, et al. The comparison of
overground walking and treadmill walking according
to the walking speed: Motion analysis and energy
consumption. J Biomed Eng Res. 2009;30(3):226-32.
AM M. Treadmill training and body weight support
for walking after stroke (review). The cochrane library.
The Cochrane Collaboration. 2007;3.

Dean CM, Richards CL, Malouin F. Task-related circuit

training improves performance of locomotor tasks in

[>1]

[52

—_—

[54]

55

—_

chronic stroke: A randomized, controlled pilot trial. Arch
Phys Med Rehabil. 2000;81(4):409-17.

Mudge S, Rochester L, Recordon A. The effect of treadmill
training on gait, balance and trunk control in a hemiplegic
subject: a single system design. Disabil Rehabil. 2003;
25(17):1000-7.

Kim CY, Park IM, Oh DW. Comparison of the effect
of treadmill gait training and overground gait training
on gait function in stroke patients. Kor J Neuromuscul
Rehabil. 2011;1(1):13-20.

Liu M, Chen J, Fan W, et al. Effects of modified
sit-to-stand training on balance control in hemiplegic
stroke patients: A randomized controlled trial. Clin
Rehabil. 2016;30(7): 627-36.

Langhorme P, Bernhardt J, Kwakkel G. Stroke
rehabilitation. The Lancet. 2011;377(9778):1693-702.
Beyaert C, Vasa R, Frykberg GE. Gait post-stroke:
Pathophysiology ~ and  rehabilitation
Neurophysiol Clin. 2015;45(4-5):335-55.
Hwang B-H, Kim T-H. The effects of sand surface training

on changes in the muscle activity of the paretic side

strategies.

lower limb and the improvement of dynamic stability
and gait endurance in stroke patients. J Exerc Rehabil.
2019;15(3):439.

Mochizuki L, Bigongiari A, Franciulli PM, et al. The
effect of gait training and exercise programs on gait and
balance in post-stroke patients. MedicalExpress. 2015;2.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


