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| Abstract |

PURPOSE: This study examined the immediate effects of
thoracic mobility exercises on the thoracic range of motion
and chest expansion to provide data on thoracic mobility
exercises in adults.

METHODS: Adults were assigned randomly to two
groups: the group that performed thoracic mobility exercises
(TME group; n=10) or the group that performed thoracic
mobility exercises using balance tools (TMEB group; n=10).
The exercises were performed for 10 min in three different
positions. The range of motion and chest expansion were

measured before and after the exercise.
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RESULTS: The within-group comparisons before and after
the intervention showed significant differences in the range
of motion measurements for lateral flexion and rotation in the
TME and TMEB groups (p <.05); difference in measurements
of chest expansion was observed only in the TMEB group
(p<.05). No significant differences in the range of motion for
flexion and extension were observed in either group or during
chest expansion in the TME group (p > .05). The between-
group comparisons showed a significant difference in left
lateral flexion (p <.05), whereas no other measures differed
significantly (p > .05).

CONCLUSION: The TME and TMEB groups showed
significant increases in the thoracic range of motion; the
TMEB group showed a significant increase in chest

expansion.
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Table 1. General characteristics of the subjects

Group TME(n = 10) TMEB( = 10) p
Sex(M/F) 377 37 1.00
Age(yrs) 25.60 + 2.06° 2530 + 1.41 .644

Height(cm) 163.20 = 8.12 164.50 + 9.24 457
Weight(kg) 62.40 + 9.59 63.20 = 13.50 354

*Mean + SD, TME: Thoracic mobility exercise, TMEB: Thoracic mobility exercise on Ballance

Fig. 1. Exercise Program (A) arm elevation with circlring (B) shoulder abduction adduction (C) side-lying position trunk
rotation with shoulder horizontal abduction.
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Table 2. Comparison of thoracic mobility exercise and thoracic mobility exercise on Ballance

Variable Group Pre Post Change P P

Flexion TME 532 + 447" 6.60 + 231 128 + 4.04 370 5
(cm) TMEB 833 + 5.81 442 £ 237 135 £ 4.59 446
Extension TME 485 + 2.16 5.55 + 2.40 70 + 2.61 553

(cm) TMEB 442 + 237 492 + 2.06 50 + 1.58 319 208

Lt. side bending TME 18.65 + 2.86 20.60 = 2.01 195 = 1.95 016* 003
(cm) TMEB 20.70 £ 3.02  22.80 £ 3.19  2.10 £ 2.68 017*

Rt. Side bending TME 1730 £ 3.80  19.05 + 2.03 175 + 2.34 043* 060
(cm) TMEB 2060 £ 3.02 2230 £ 343 170 £ 1.82 .005*
Lt. Rotation TME 1750 = 510 2640 = 8.00  8.90 + 9.33 021*

© TMEB 2870 + 644 3840 = 1091  9.70 + 8.73 .007* 9

Rt. rotation TME 2390 £ 706  33.70 = 7.88  9.80 = 8.71 .008* ;.
© TMEB 30.10 £ 690  42.00 + 522 11.90 = 9.17 .005%

Chest expansion(em) TME 375 + 1.13 449 £ 1.77 T4 £ 1.17 470 353
TMEB 427 £ 213 6.50 + 2.84 170 + 1.70 010*

*Mean = SD, TME: Thoracic mobility exercise, TMEB: Thoracic mobility exercise on Ballance, Wilcoxon signed-rank test

p < .05, Mann Whitney U test p < .05



4 NOI0l SHY ISy 25

0 StISEY % It 4 280 F24He= X ¢ | 77

A 2 92 71 Rla EHolA frold Afolrt
LEREEHp < .05). TME 2F TMEBZL B0l 4,
B R Aol UEA] FUTHp > .05). TF
Aol e H5 71 Fe ol ATt frof’t Abol 7}

LERATHp < .09).

2. 7k 9| & ws

2E UollA] 71 52 Be] Wl TVEBLE o
A §213E 2ol 7k ek anp < 05), TME ZE A%
Folat Hol7h Lrehbx) S3okTip > 05). L8 Aol
N AE oI5t Fo]7h A ekalrhp > 05)

V. o &

gy 22AA Yol wE e ono) 2}
Q1) phelgl Ao o) A O AR A
7h A W 2B WBE BASHE 0w 4]
2roll A ASH 02 WEEL o 2Jste] £40
2 QI8 ek A8 ojulatt). Mol 22
A7) A% e et £5S Ak 9L28-30)
AETE o8 LFoIH ANE HAT 4 Usich
BI-33]. & A7 40l 08E Ao Beag of
83 50 ZHEA 250l FMAEHS W ks 99
Spgell Z2 0% n)AE RS obrA A3}
e,

B Ao] S45 dlelmel SuiolA o g
Aol Dofuim, S LFA il Zuiol 52w
o $54S Z7PAILHB3]. SuA40] Bl A
ge agdel gAde] ATET o we A
AuStEE £29)0] g0l WolHTh34). o2 4l

4
o B $UT 5 gl Aolo] B 4 glek AT

A~
7Fe EEZRIH0] s 254 5

¢}

A agsAe quys
BT/ 917

i
Ho
of
ol
ol

a4 AAE ATolAE HEg AN HEUSeIA
SOIRF Apol7h L8], EE et AL of
SalA A AelA Sul SRelA] ol Kol
7hUgrom], sl 2e S ol g%l A% 59
o &} QYTHIL. B ATINE SukE 8%
2 B B9 4% T3 BYolA folat Hol2
SRl 4= glgick. e B3 B, 293 ks 9l
Aol Al T8 W 903 Xol 7k kb e,
F QIE §I3F o]k rehbA] 9tk AT
Fol 4 167714 288 47173 Sl
pstochd042). shA B
2o BY 54 A9stn
o] Upehdth. Te{BR B A A
! 4
bol 2 LhehiA] gksteha Azl
Homb v i 47t A
sgiek Aolck. A7t 42

ﬁrlrr\l_,
AN

!
i~

o] o
a2

P
o
o
N

4

k)
oroml

!
o
i
o
offl
rlo
E
N

Z

o
2
[

[e] (o2

" 3{&
jule

fo v rir

ol
Jo
1o
oo
oo I

Hu lo N 2 g
=)
iy
o
N
oS
Jz
Iy
&
i)
A0
N
)
1o

o X
2
Iy
ox

o i
re
-
1o
Y
ok
l

re
)
ox
o
fru
>
6 2

o
Lo
a &
o
T e
Hoox
0o = o=
oX i
o
o >
i
L yo %
d
2
= )
30
fijo
o
lo e
e H o r
oz or M
NS

o

o

o
o o

il

1)

[>

il

)

oo

o

o[

X

2

-0

i)

~{

o

N

(]

N
2
e
r2
-
N
o
o,

¢

o
OO
<
o
A
re
-
il
o,
i~
fo
et
o
lo
U
ox
&
(i
S ey

re
re
oy
1o
I
o
rlo
ol
=
N
o
oX,
Mo
&
[e]
ol
=
1o
N
o
ok

29 71 93, 9] WA7EleH TMEB 1
59] 74 9] ol A folg Hol7} whatshelrt
(0 < 05). B3} W] BAFEHle} TVE 1Fo
7he 2] SOl §ofat ol7h WASA esteh
(p > 09). LB Aolol A #5712 FHolA $2]
3 Aol 7k MBI < 05), BE gl M R
ol 7 WAFA BATHp > 09).

2 oye] ATkE SEeY BuAT o7 5w
154 250 Su BATHENIeL 7 92 Sl

anAolets AL & 4 gtk



78 | J Korean Soc Phys Med Vol. 19, No. 3

References

[1] Lee KW, Kim WH. Effect of physical therapy based
tailored exercise program on pain, accident incidence
rates, and lost days of work in manufacturing worker:
single subject design.J Korean Soc Phys Med. 2017;
12(2):113-20.

[2 Lee KS, Lee WH, Yun MJ. Relationship between
musculoskeletal pain and Job satisfaction of the physical

therapists in Elderly Care Facilities. Korean J heal serv
Manag. 2012;6(4):49-60.

[3] Kim BT, Choi HY, Moon SJ. Research on the subjective
symptoms of musculoskeletal disorders for dental
hygienists in Daegu. The Korean Journal of Health Service
Management, 2014;8(4):121-30.

[4] Lee JH, Choi YS, Kim JS. Work-related musculoskeletal
pain and workload evaluation of physical therapists:
focused on neurological injury treatment of adults. Phys
Ther Kor. 2012;19(2):69-79.

[5] Mo MS, Park HS. The effect of lumbar stabilization
exercises with neurodynamic techniques on lumbar
muscular strength and oswestry disability index in lumbar
disc herniation patient's. J Korean Acad Orthop Man
Ther. 2016;22(1):1-7.

[6] Park DH, Lee EH, Lee KS. Effects of thoracic flexibility
exercise program on pain, heart rate variability, and
depression in patients with chronic low back pain. J Korean
Soc Integr Med. 2019;7(4):161-70.

[7] Popescu A, Lee H. Neck Pain and Lower Back Pain. Med
Clin North Am. 2020;104(2):279-292.

[8] Kim SJ, Yoon JS, Kim JM, et al. Thoracic radiculopathy
caused by thoracic disc herniation. J Korean Assoc Pain
Med. 2006;(5):134-7.

[9] Yang YA, Kim YH, Kim YK, et al. Effects of thoracic
spinal exercise program in vdt workers : pain relief and
increased flexibility. Ann Occup Environ Med. 2004;

16(3):250-61.
[10] Chae SW. Research and publication ethics in korean

Journal of otorhinolaryngology-head and neck surgery.
Korean J Otorhinolaryngol-Head Neck Surg, 2009;52(3):
204-6.

[11] Lee YN. Changes in thoracic mobility, back pain and
quality of life according to the formroller and recovering
self-myofascial release. Master’s Degree. Hanyang
University. 2021.

[12] Simdo R, Lemos A, Salles B, et al. The influence of
strength, flexibility, and simultaneous training on
flexibility and strength gains.J Strength Cond Res.
2011;25(5):1333-8.

[13] Willy, R. W, Kyle, et al. Effect of cessation and resumption
of static hamstring muscle stretching on joint range of
motion. J Orthop Sports Phys Ther. 2001;31(3):138-44.

[14] Jang JH, Jeong DH, Park RJ. A review of conception
and developmental process of stretching in sports physical
therapy. J Kor Phys Ther. 2002;14(4):423-40.

[15] Choi WI, Jo NJ, Kang HK, et al. The effect of dynamic
and static PNF stretching on lower back flexibility. PNF
& Mov. 2009;7(2):11-20.

[16] Jeong HM, Kim YS. Effects of yoga exercise on physical
flexibility and perception of posture management in
adolescents. J Korean Acad Child Health Nurs. 2006;12(1):
96-103

[17] Kim JS, Moon DC, Jang KS. Changes of flexibility and

plasma catecholamine by myofascial release approach.

Jour of KoCon a.2012;12(3):214-21.

Cleland, J. A., Glynn, P., et al. Short-term effects of

thrust versus nonthr ust mobilization manipulation directed

[18

—_

at the thoracic spine in patients with neck pain: a
randomized clinical trial. Phys Ther. 2007;87(4):431-40.
MacDonald, G. Z., Penney, et al. An acute bout of

self-myofascial release increases range of motion without

[19

—

a subsequent decrease in muscle activation or force. J
Strength Cond Res. 2013;27(3):812-21.
Cheatham SW, Kolber MJ, Cain M, et al. The Effects

of selfpmyofascial release using a foarm roller massager

20

—_

on joint range of motion, muscle recovery, and performance:



AF A'|0|g %Hﬂ jl.EA'I j=1-3

oo Lo

OO OL-

0 StISEY % It 4 280 F2He= IIXsE ¥ | 79

A sysmetic review. Int J Sports Phys Ther. 2015;10(6):
827-38.

[21] Park CB, Park SH, Jeong HJ, et al. Immediate effects
of vibration stimulation on the range of motion and
proprioception in patients with chronic ankle instability:
randomized crossover study. korean soc phys med. 2023;
18(1):9-14.

[22] Cho WS, Park CB, Jeong HJ, et al. Immediate effects
of thoracic spine foam rolling and vibration foam rolling
on pain and range of motion in patients with chronic
neck pain. Int Acad Phys Ther Res. 2023;13(3):2689-93.

[23] Nho JS. The effects of the FIFA 11+ and self-myofascial
release complex training on injury, muscle function, and
physical function of high school football players. Doctor’s
Degree. Hanseo University. 2019.

[24] Lee SW. Acute effects of self-myofascial release with
a foam roller on arterial stiffness, flexibility and autonomic
nervous system function in women. Master’s Degree.
Incheon University. 2019.

[25] Cynthia C Norkin, D Joyce White. Measurement of joint
motion: a guide to goniometry. FA Davis. 2016.

[26] Derasse M, Lefebvre S, Liistro G, et al. Chest expansion
and lung function for healthy subjects and individuals
with pulmonary disease. Respir Care. 2021;66(4):661-8.

[27] Kim JA. Self assessment method of worker's
musculoskeletal symptoms. -application to conctructor's
workers. Master’s degree. Yonsei University. 2001.

[28] Baek CH, Seo JH. The effet of pilates traning on the
lumbar mobility, stability and pain level of clerical worker.
Kor J Grow Deve. 2016;24(1):53-8.

[29] da Costa BR, Vieira ER. Stretching to reduce work-related
musculoskeletal disorders: a systematic review. J Rehabil
Med. 2008;40(5):321-8.

[30] Maciel RRBT, Dos Santos NC, Portella DDA, et al.
Effects of physical exercise at the workplace for treatment
of low back pain: a systematic review with meta-analysis.
Rev Bras Med Trab. 2018;16(2):225-35.

[31] Kim HJ, Nam SM, Kim JH. The effect of 8 weeks props

pilates stability exercise (PPSE) on body stability and
sensiorimotor control ability for farmers. J Korean Soc
Living Environ Sys. 2011;18(1)1-10.

[32] Kim HJ. The effects of prop pilates exercise program
om body stability and sensorimotor control ability of
female farmers with musculoskeletal disorders. Doctor’s
Degree. Hanyang University. 2012.

[33] Kim SJ, Kim SY, Lee MJ. The effects of thoracic spine
self-mobilization exercise using a tool on pain, range
of motion, and dysfunction of chronic neck pain patients.
Phys Ther Korea. 2020;27(1):1-10.

[34] Yang JM. The effect of thoracic joint mobilization on
pain, disability, spine curvature, static balance, range of
motion and proprioception in back pain patients with
thoracic hypomobility. Doctor’s Degree. DaeJeon University.
2016.

[35] Park DS, Heo JG, Song JC. The effects of increasing
thoracic mobility on lumbar stability. Ann Rehabil Med.
2005;29(1).

[36] Kang HJ, Gong SM, Jeong HJ. Effect of an integrated
exercise program that combines the thoracic mobility
exercises on kyphotic angle, pain and dysfunction,
functional movement. The Korea Journal of Sports
Science. 2015;24(6):1265-75.

[37] Seo JM, Song CH, Shin DC. A single-center study
comparing the effects of thoracic spine manipulation vs
mobility exercises in 26 office workers with chronic neck
pain: a randomized controlled clinical study. Med Sci
Monit. 2022;28:937316.

[38] Min IK, Park JH, Par HS. Effects of myofascial release
exercise using an inflatable compression therapy ball on
spinal flexibility in adults. Kor Acad Ortho Man Phys
Ther. 2020;26(2):73-80

[39] Ozsoy G, Ilcin N, Ozsoy |, et al. The effects of myofascial
release technique combined with core stabilization exercise
in elderly with non-specific low back pain: a randomized
controlled, single-blind study. Clin Interv Aging. 2019;14:
1729-40.



80 | J Korean Soc Phys Med Vol. 19, No. 3

[40] Kim YH. The effect of pulmonary function with thoracic
mobility exercise and deep breathing exercise in stroke
patients. Kor Acad Ortho Man Phys Ther. 2015;21(1):
13-20.

[41] Lim TH. Effects of 8-week machine pilates exercise on
flexibility, trunk rotation angle and body shape change
in women. Doctor’s Degree. Chosun University. 2023.

[42] Choi MY, Gong DH, Kim JS, et al. Effects of thoracic

spine mobility exercise on symptom improvement and
scapular position in patient with subacromial impingement
syndrome. Korean J Sports Med. 2022;40(1):12-21

[43] Yang JM, Kim SY. The Effect of Thoracic Joint
Mobilization on Pain, Proprioception and Static Balance
in Patients With Chronic Low Back Pain. Phys Ther
Korea 2015;22(3):1-1




<<
  /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


