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| Abstract |

PURPOSE: The aim of this study was to measure changes
in spine inclination and thoracolumbar structure and
morphology according to upper-extremity movements with
and without resistance in order to evaluate the spine stability
in workers.

METHODS: Forty-eight middle-aged male workers (mean
age, 40.48 £ 6.27 years) participated in this study. Using the
spine analysis system, changes in the inclination of the spine
and structure as well as shape of the thoracolumbar spine were
measured. For posture measurement, the postures of standing,
lifting the right and left arms (shoulder joint 90° flexion), and
lifting with both arms were measured in random order. In
addition, variables were measured using a resistance of 3 kg
for each posture. The statistical significance level was set at
a = .05 for all variables.

RESULTS: There were statistically significant differences
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between the front and back inclinations of the spine, kyphotic
curve of the thoracic spine, lordotic curve of the lumbar spine,
rotation changes in the thoracolumbar spine, and rotation
changes in the T4 vertebra (p < .05). However, there was no
significant difference in the left and right tilts of the spine. In
the post-hoc analysis, rotation changes in the T4 vertebra
showed a significant difference in posture when resistance
was applied to the left and right sides

CONCLUSION: Causes of musculoskeletal diseases
include excessive thoracic spine rotation, torsion, and
hyperlordosis of the lumbar spine. Therefore, it is necessary
to improve the working environment in order to ensure a
healthy posture and prevent musculoskeletal diseases that can

reduce the ability to carry various and/or excessive loads.

Key Words: Upper extremity deformity, Spine, Workload,
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9l B4 =3t tKTable 1). ¥ A= didigtn
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2 =

2 :r"% _1%&_?4 WA} 4 A|(Randomized cross-over
A7gE 4879 Ol dAKFig DE 25
FZEA /\]1: =l (Formetric 4D. Diers. Germany)S- Al-&-
slo] 23] 7187] W), Sul - sj2wle] 7xe} Fe
MtE 245190 24 gelA daRel gols

Table 1. General Characteristic of Subjects (N = 48)
Variables Values
Age (years) 4048 £ 6.27
Height (cm) 174.56 + 5.53
Weight (kg) 77.95 + 9.32
BMI (kg/m?) 2533 £ 2.33

Mean + Standard Deviation

= ovﬂmﬂ o}avu o=
7} = 2d& A)RFskH13). 3x}*
E“(Fom‘netrlc 4D)9] H nHL —%94 Fig. 29} Zt}

ged

3.

i

1) AA=4
A EEA 7] ¢lulr)(Inbody 770-2.0, Biospace, Korea)
ol-gste 7], A, AL AAYE, AEEA

% »y 2711w 0>
45 S4BT YR HE e ﬂ—i}aai
Bl 93} 9 383 FHo|ut opitele) BAS

AASEIL AT AR A 2 Ao &am
A Sk AR BT vk AR AT 5o)S
A3 AEgo] Apol7h Mol A EE BE o] Aeli 30

Recruitment of subjects (n=56) |

4' Excluded (n=8) |

Randomized Allocation to 7 Postures (n=48)
[Static, Rt Shoulder 90° Flexion, Lt Shoulder 90° Flexion, Both
Shoulder 90° Flexion, Rt Shoulder 90° Flexion With Weight, Lt
Shoulder 90° Flexion With Weight, Both Shoulder 90° Flexion
With weight ]

Body composition, Spine Analysis
[Spine imbalance(mm), inclination(®), Thoracic Kyphosis(®),
Lumbar lordosis(®), Spine rotation(®), T4 SP rotation(*)]

Data Analysis

Fig. 1. Flow chart.
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Fig. 2. 3D Spine analysis system & posture. (A) Static, (B) Rt. shoulder 90° flexion, (C) Lt. shoulder 90° flexion, (D) Both
shoulder 90° flexion, (E) Rt. shoulder 90° flexion with 3 kg weight, (F) Lt. shoulder 90° flexion with 3 kg weight,

(G) Both shoulder 90° flexion with 3 kg weight.

Table 2. Detailed Explanation of the Variables of the Structural Analysis of the Spine

Variables (unit)

Description

The Distance between the Vertical Line Starting

Spine Trunk Imbalance (mm) At C7 and the Middle Point of the Left and Right PSIS
Grade Trunk Inclination (°) Front and Rear Grade of the Torso in Side Posture
Spine Kyphotic Angle (°) Maximum Value of Posterior Thoracic Curvature
Curvature Lordotic Angle (°) Maximum Value of the Entire Curve of the Lumbar Region
Spine Trunk Rotation (°) Each Vertebra Rotation Angle between C7 and L5
Rotation T4 SP Rotation (°) T4 Spine Process Rotation
P e g J7HH AT E & F SAFH14] ek o] SA o] ek ARAIRE 4472 Table 29]
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Table 3. Changes in Spine Imbalance and Inclination (N = 48)
Quiet Without Resistance Resistance
Variables . F (p)
Standing Right Left Both Right Left Both
Spine .595
2790 £ 9.87 -5.67 £ 1479 -7.90 £ 17.05 -6.50 £ 12.76  -7.10 + 12.78 -5.81 + 13.84 -4.42 + 11.77

Imbalance (mm) (.666)
Spine . . « . . . . 71.656

L 7.40 £ 17417 -17.94 + 17.84 -16.25 + 17.62° 27.92 + 19.92" -30.19 + 21.26 -29.63 + 24.43" -34.63 + 27.63 o
Inclination (mm) (.000 )

Mean + Standard Deviation, : < .05, ~": < .01, Right: Rt Shoulder 90° Flexion, Left: Lt Shoulder 90° Flexion, Both: Rt + Lt Shoulder 90° Flexion,
+: Right, -: Left, +: Spine Flexion, -: Spine Extension

Table 4. Changes in Thoracic Kyphosis and Lumbar Lordosis (N = 48)
Quiet Without Resistance Resistance
Variables . F (p)
Standing Right Left Both Right Left Both
Thoracic . 10.541
R 4788 + 7.11 48.10 + 8.15 48.67 + 8.14 4552 + 1036 46.79 + 9.56  46.65 + 9.03 40.27 + 13.08 "
Kyphosis (°) (.000)
Lumbar P . P « . 3.732
. 33.73 £ 6.07 3621 + 641 36.04 £ 6.92° 3646 + 641 3658 £ 726 3635 + 7.08°  35.94 + 7.85 .
Lordosis (°) (.009)

Mean + Standard Deviation, ": < .05, ": < .01, Right: Rt Shoulder 90° Flexion, Left: Lt Shoulder 90° Flexion, Both: Rt + Lt Shoulder 90° Flexion,
+: Right, - Left, +: Spine Flexion, -: Spine Extension

o} SAAE] stoiek. tdAte] dut S AlA 24 o), FAALE o5t AFol7F AUJUKF = 10.541,
& 71EsAE AHEE Bet € REHAE AAISHS p = .000). AFZE A (Post hoc analysis) A3}, ZF A
™, Shapiro-Wilks testS &3+ A+ S AASHA S ¥ v|w AAALE 7| EAAA|L} v wEte] o}
th 5% 7187, =8t 7187), 3 2 vl WhES S opzut & 2ol EAH 02 903t 2jo]7}
4 H*PH 4l(Repeated measure ANOVA)S- 0]-&35}¢] 2 A THp = .002)
], AFEEAS Bonferroni correction: ©]-8-3}3ich £ sl o Fo 7o A A= Table 404 Hi=
A7 SAA YIS a = 052 AAsHH uRe} Zho] FA 2 om [-OJ7t 2ol 7} UUTHF = 3732,
p = .009). AFEE-X(Post hoc analysis) A1}, ZF &}A|
I, HAzat - Bl HANAE 713 A AL} v S
O YEL & AAE At nF FAHCR
1. M9 71=7] Folgt Zpol 7t AUt
HARES] A 2 9 7]e7]E Hwd Ane
SAHLE Fofgt Melr} QIIe(Table 3). 25+2] A 3. Stit| - 32t el X
* % 71715 vast A3 AR R FOfRt Aol S - slem 34 54 Aib= Table 5o4 H=
HYTHF = 71656, p = 000). AFFEA(Post hoc analysis) ~ BF} Zol, BAH 2§05t 2jo]7} AATHE = 8870,
Az}, 24| g B 2E 24 oA AR p = .000). ALSEA(Post hoc analysis) A3}, zF Z}HA]
o2 golal o]z} LeRgTh - | H G = 7] AL} vl asto] A%
I & Ao folRt Zpol(p = 0007k QAL A7
Sie} SZ|tol ar=s < 7L E%& W olEaL 25T & AA|(p = .001),

2. o
S Sl 7ho] Avt BAL Table 404 Haz wiet  oFFEIL AB £ AP = 00004 22t FoJ7E Afo]
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Table 5. Changes in Spine Rotation and T4 SP Rotation (N = 48)
) Quiet Without Resistance Resistance
Variables . F (p)
Standing Right Left Both Right Left Both

Spine . . . 8.870

R 3.00 + 1.01 3.94 + 2.03 4.67 £ 197 3.54 + 149 5.46 + 3.51 4.69 + 1.74 3.48 £ 1.86 -
Rotation (°) (.000)

T4 SP 32.530

. 1.64 £ 444 377 £ 432 0.33 + 4.83 3.29 + 4.23 773 £ 5307 240 £ 464 2.83 + 447 -
Rotation (°) (.000)

Mean + Standard Deviation, : < .05, ~": < .01, Right: Rt Shoulder 90° Flexion, Left: Lt Shoulder 90° Flexion, Both: Rt + Lt Shoulder 90° Flexion,
+: Right, -: Left, +: Spine Flexion, -: Spine Extension

7F Stk Fa7t ol A Aoy fle oY B of =&o] BASHA ==, o]d Ho] 2 W
*E TE E9E o gt Aol gl 459 TE0] dojuHA] S Fut o]} 514
sS4 S57] 3 HSHT4 SP Rotation) #4] A1} ZoJof| o]z} WhAsHA =], FAFAl0] 25 theld
+ Tk ZoUthTable 5). SAA 0= {93t Zfol7t o] &) Hr}. of7of BARg o2 sewrt 50
ASATHF = 32.530, p = .000) AFF-24(Post hoc analysis) B EE5H| W9 A 2 oo 9F O T HEF
A3t 7F A Af-g E H I Ao E A 7H g o2 HIIrh2l]. FEE BF E9E e A9
AR EHAofA ol 5 22T = ZA(p = .001), o] vt aske HES B, oY B ¥
ofgEaL U = AAlp = 00D 242t {25t o] £ Al 39 Aol o Hasidict
£ B3, Ukl o2&k 5918 W SwdHe S 2ol A - & 7187)E BE SAAA| v]Iof A
7l LEFOR s, UEY £ o 9&o SAHORE g Ayt vepyth 712 A AAe
2 3|[g 235 B THF = 32.530, p = .000) H W of&io] A & To| Qo] F3]
AARS7E 71 Zlck i AdRE2 718 A ZRA oA
v, o # H37F G0 & 71&o)xl AAE UERTE Asidtol
M= 9%7t ko2 7]&0i7 AuE B o] e
2 A Asa B ARl SRehe 24 oF £ 7]&7|ef WHeh Ao e AoE Alnd
£ o R 7|2 A AA, A gl AR 2 et o} w3}, TSoFRtRE QI TR EW Y, TS 52
A 7H A A9 Al A0 AAHEHE 54 2 Q3| mejet B A Aok 152 ofstE vie|e}
=g Eo] AA3] gro R oA Ei H3E AA 7} ke R
23o] F - 9 7]&7] WISt BAKHOR Fogt 71&01% ANE YErA Soh21]. dAH e s B
Aol glgith tiREe tidAEe] 712 A AA & A 711 T FAYle] B 2 A9 FE 7oy
HRFSHA| FE WElaLl AlQl= ApAlollA] e + BRI, k53 HES v|us| By FE5ES &
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oitt 53] Aoz AN eEE0F BEHS £ 2 §7)3 1 RGO R wFo] H AL Aol ¢
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FUEE, 2287 22 A5 JUHd HYEs T EAY L2 B8 EAY & Aol7t gldch



X1 SAUL MY M0 M2 Formetric 4DE 0188 AF0| 3XRX BM | 75

230 FA| Q2 o] FikoA Al /A E A=
g Ag-S Stk ol HeY YA HTh= o

2 7lelA= FAlel o 2 F e & 4 stk
S - B2 F1o] A A oA T - 52w
T]Z H-2(Thoracic kyphotic angle)-S S| 7} duju}
Z£0 7 ol YleAl 2o Aighs vehiH, 7]
A Aot Blarsto] oF& Agke 7H Fo) FA QlollAl
SAACRE FOSHA A UetEth A4 5
H2 2.9 Zho] 47~ 50:=[20]120 AL Hastd, 7]
AR 9 FF w2 2= A gl

= |
AdE =e de B g 9ol A gl

0= Y
Hloly 512 F& 7o) 748 WelFm ik ol
Fulzk B 8 A ol g 4] 5% 7))

Q) 7143 S5 Aol
SR} Fo B BE F
o ARl slalm QHE FE 7he 38-40%[0]2 o
A7 k. AR ARIES 712 Aol 52w

Qb

iCh

=

HS

I

N, ol
lo

N

lo

rlo
P
u)
&
H
E)
tlo *
=3
o

2]
IS HolEglon, %
o

Aol BojFA] Falgieh. MRl 7)5ol4fo] wHays)
W TR RolollA WA Zhgo] it FETt oA
Bo] AAF BAEgo] dofuhA] BTH) TS Sof
el AN RE FEFAH Y Bt A HAFAE
o] ¢ = ;o_%

I

71918l H3kE Ho

S - 32w 3] ZH(Surface rotation)S H3=0] =
=7](Spinous process) 3] &of 7|91t T F o] 379
WHSHES Wkt Ew THolA] Bl 2w SH7ER] A0
A - ¢ gHe A% Ao 07} 3o A
7HAF o)AFA 0 g=x|o|t). B AT} ARE 9
ARk sl

AE 22 5 ) fofsh 2 AT & 4 Aslck
WFHOR SWE AR - R TR TI-T4E
HRE 4

O

JeHo4] 4557

ge M
3

=
G5
Rl
>
il
)
rlr
o

2

re

ofrt

=

~

rE

4j

R

N
L

N
my
|
2
oh
[o
N
N
o
R}

-

2o 10 o o

ot

i
rﬁ K
LB o

o
-

o
2
=l
o
ogh
b o ol

=)

i

rE

1o

I

il

N,

rlr

to

© rju

=8 _IBj

o |o
~{
i

o o
=

ro
I
=
i ojrn
2
tlo
=
e g
B
|o
oM, il
ot
2

ol
=2
o2
rE

03)1:5‘
o &
-+
=
o
i
A
HR
e
oo J
1o
o
+

o
ne
<

n H
é’
N
5
of
i
o,
rE

W fok
il
rlr
PO
e
o
i
i)

=2 M

Jo
L

ol
S

o B
= iy
Y
o b
rm 1o
N N
H T
H
o
2
i)
4 K
95

Mo e G2 e off

ol oo
Ny
g
10
A
£
ol
|o
l
)
2
N

il )y

o ot

4
30
e
)
R
ke
u
rEI

gl

i

(o]

[ e

4

v

N
o o ®

JlN’ ﬂIlO of
2
4
0

L
AN
o,
i)
<t
tu
=

Q2

zo flo

rlr ﬂ*l\?

rLI [V
it

o

fo Kt rr

r 2
JiAs
o
rir

> ot

o; o,

= o

El

m I

)
i

g

ox

>

~

~
—
g
:

> N
1
o
E
2,
o

oL
Eul
=2
H1
el
ol
ol
N
)
9

U

Mo

A

oflt

o

ful

T

o,
i

rho
o
2
(e
filo

e 1S
o
S

o met R

N
_}l_‘
TR
ot
%
>

ol =
2,
fo
of
-

N

2
1ol
ol N
i3
o
_|>i
=
rE
O G

Lot rl
o

o o
o[N
e
H
R

T
ne
>
o
o
P
=
o

pass
[
<

ﬂLrth‘..?Lo“.lZﬂrEL)’i[‘E%EEOBL'QLlilﬂl]ﬂ[‘]rln-lor?i
[0
rE
l
[
rd ool
)

e oot o i
e
- 2 g

<

ne

o,

o=

e

=

G2

>
offl
D)
o
i
é
N
ot
o3
=

14
1A
ol
£
N
=
‘0,

N
)
rlot
ol

o
e ofn nfn
(L o 1o

(R
of 2
ofs
ol
)
i
Ao
1o
2
oxl
ox
2,
o ox
N

~N
~N
ol
Y
B
1o
[
e
o
=2
g N,
N
©
~N

o o
=2

o

2
T AT

>

i):g

1o

)

:

ot

to

44

)

i

[-'O

Jot

1>

>

(& Y o
)
iy

il

o
ol
LI
nz
ox
o
2
o
of
ol
rir
[>
ol |m
o &
o
o
jus)

Lo
=
uz
=
re
re
-
N
BN
2
ok ok
»ofo rl
o offt i

N
re
-1
1o
)
2{_1‘
m
rlo
=
[o]
_>§
1o
ox
1129
tlo

T
X
|o
U
ot

)
o
o
N\
o2
Mr
iz
2
>
oo
1)
o
i
-
BN
{0 H]I o
L 2 1 o
ot >
B
b e u% H

1o

o ml E i
o,
2
10
ol
<l
n=
2
e
U

xR
otd
e
~ mlo
-
b
)
O]

AT AIEC] S Fo)7] 98l &
A9l AR AR mA skt Y A
S-of tafAl= & Are] AR ddstroll=



76 | J Korean Soc Phys Med Vol. 15, No. 3

3
=
=
=
10
t
OE
=)

o
—n

;
I
tlo
o
>
B
|o
>,
oo rlr

Aalet. 1 A A0} 2 - £ Byl
A fofat Aol7k UehbA) ergke. H50) A - 5
271 BE AAelA ol Hol7h eriet. &
FE FES I mE AT M X2 21904
oYL, SEw 4E FE

o
et AT 2 fel

FEHAYS 71 4

et

i

o2 T >

rd N

> 5
20 o o &

2
=
2
I
s
(i
o
N
oo
13!
N
F‘_)Z
1o
10 o¥ it ofk 3O W 24

=
>{_>-'~lj
52,
lo
K I-
o
I
2
> B
e
o
ol
ol
1)
X
N
ofN
A
MR

£
a8
E3
("]
i3
:J_
2
Rod
v
o
s
olr
i
o
=Y
=2
lo
et
w2

ot

References

[1] Shin ES, Kim YC. An analysis of functional movement
of motor company works. The Korean Operations Research
and Management Science Society. 2015;4:2783-88.

[2] Kang YS, Cho MS, Yang SH. Case study of working
environment improvement at plastic product companies
for reducing reducing the musculoskeletal disorders risk
factors. Journal Safety Management & Science. 2009;

11(2):51-7.

[3] Park SK, Han SE. The effect of Thoracic Posture on
the shoulder range of motion and on three-dimensional
scapular kinematics. Korean Joumnal of Sport Biomechanics.
2010;20(2);194-204.

[4] Kebaetse M., McClure E, Pratt NE. Thoracic positon
effect on shoulder range of motion, strength, and three-
dimentional scapular kinematics. Archives of Physical
Medicine and Rehabilitation.1999;80:945-50.

[5] Teodoridis, D., Ruston, S. The effect of shoulder movements
on thoracic spine 3D motion. Clinical Biomechanics.
2002;17;418-21.

[6] Crosbie J, Kilbreath SL., Hallmann L. Scapulohumeral
thythm and associated spinal motion. Clinical Biomechanics.
2008;23:184-92.

[7] Hwang SH, Kim YE, Kim YH. Biomechanical analysis
of lower limb motions and lumbar lordosis during squat
and stoop lifting. Journal of the Korean Society for
Precision Engineering. 2008;25(11):107-18.

[8] L. Hackenberg, E. Hierholzer, W. POtzl, et al.
Rasterstereographic back shape analysis in idiopathic
scoliosis after anterior correction and fusion. Clinical
Biomechanics. 2003;18:1-8.

[9] Kwon IH, Shin WS. Characteristics of muscle strength
and posture among automobile parts manufacturing
workers and the necessity of the musculoskeletal injury
prevention program. J Korean Soc Phys Med. 2019;
14(4):173-81.

[10] Hwang DG, Lee JH, Moon SY, et al. The reliability
of the nonradiologic measures of thoracic spine rotation
in healthy adults. Physical Therapy Rehabilitation Science.
2017;6(2):65-70.

[11] P Knott, S Mardjetko, D Tager, et al. The influence
of body mass index(BMI) on the reproducibility of surface
topography measurements. Scoliosis. 2012;7(1):018.

[12] Kim JS, Park TS. A comparative analysis on the effects
of 8 week stretching and core exercise program on posture
correction of the youth. The Korean Journal of Growth



ATIo) Sl HY

80| 12 Formetric 4DE 089 H%0| SUgN B4 | 77

and Development. 2019;27(2):101-6.

[13] Nam HJ, Hong DS, Lee JH. Analysis of interrelation
with repeated motion practice in the spine and pelvis
deformation for a sports specificity and balance activity.
The Korea Journal of Sports Science. 2017;26(4):1361-82.

[14] Lee SH, Im IC, Lee HY. A study on correlation of the
results VFA measured by CT position with VFA measured
by inbody. Journal of the Korean society of Radiology.
2019;13(5):691-8.

[15] B Drerup, E Hierholzer. Back shape measurement
using video rasterstereography and three-dimensional
reconstruction of spinal shape. Clinical Biomechanics.
1994;9:28-36.

[16] Johnny Padulo, Paolo Ardigo. Formetric 4D
Rasterstereography. Hindawi Publishing Corporation
BioMed Research International. 2014;315041:2.

[17] Yang DJ. A study on the structure of three-dimentional
spine, pelvic deviation and foot pressure in golf players.
Korean Journal of Sports Biomechanics. 2012;22(2):
151-8.

[18] R.E. Rikli, CJ. Jones. Senior Fitness Test Manual. The
Journal on Active Aging. 2002;3,4:24-30.

[19] Kim BS, Lim KU, Back IS, et al. Effectiveness of whole
body vibratory stimulation for fall prevention in
super-aged woman: a preliminary randomized trial.
Physical Therapy Rehabilitation Science. 2019;8(1):32-9.

[20] Dr Harzman. Diagnostic parameter range of VRS, 1999.

[21] Kim MS, Lee JY, Shin HR, et al. Posture analysis of
healthy right-handed male and the effect of chuna
treatment. Journal of Korean Medicine Rehabilitation.
2017;27(3):125-36.

[22] Kim SB, Kwak H. Anatomy and Biomechanics of shoulder
girdle. J Korean Assoc Pain Med. 2004;3:1-10.

[23] Kim HS, Jang SH, Lee KH, et al. The relationship between
lumbar shape and lumbar disc herniation. J of Korean
Acad. Of Rehab. Med. 2005;29(6):619-23.

[24] Kaltenborn FM, Evjenth O. Kaltenborn TB, et al. The
spine: Basic evaluation and mobilization techniques, 3rd
ed. Osls, Olaf Norli Bokhandel. 1993;11(87)163-216.

[25] Lee JD, Shin WS. Immediate effect of neuromuscular
control exercise on neck pain, range of motion, and
proprioception in person with neck pain. Phys Ther Rehabil
Sci. 2020;9(1):1-9.

[26] Jun AY, Ko W], Hwang BG. The study on static balance,
musclular strength and flexibility of trunk in adolescent
idiopathic scoliosis. J Korean Soc. Living Environ. Sys.
2012;19(1):111-8.

[27] Magee DJ. Orthopedic Physical Assessment. 6th ed.
Philadelphia, Saunders. 2013;508-49.

[28] Wiliam SM., Robert GC., Susan EB., et al. National
occupational research agenda(NORA) future directions
in occupational musculoskeletal disorder health research.
Applied Ergonomics. 2009;40(1):15-22.




<<
  /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


