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A B S T R A C T 
 
Yoga, one of the most ancient cultures of physical education, is a physical, mental and spiritual discipline and it has been made 

part of curricular program in Sports University of Tirana (SUT). We took the responsibility to study the equilibrium quality as a 
discipline which has never been studied before in Albania. The aim of this study is to assess how postural sway is affected in two 
different conditions, Eyes Open and Tandem Eyes Closed tests in balance training through yoga exercises. One of the most 
important yoga exercises is balance training. This training helps in improving coordination system in static and dynamic activities. 
Before, yoga exercises had been used to build and to maintain the physical conditions, later on this concept has been extended in 
the balance training and used to improve physical parameters. The reason for describing such exercises is to explain the benefits of 
yoga exercises to the equilibrium system. 
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Introduction 
 
Yoga, one of the most ancient cultures of physical 

education has been made part of curricular program in Sports 
University of Tirana (SUT). We took the responsibility to 
study the equilibrium quality as a discipline which has never 
been studied before in Albania.  

Yoga is a physical, mental and spiritual practice or 
discipline, which originated in India and includes a variety of 
schools, practices and goals. Yoga as a disciplined method for 
attaining a goal (Jacobsen & Lama, 1998), incorporate syste-
matic exercises and self-development techniques of control-
ling the body, mind and spirit (Bryant, 2011; Samuel & 
Geoffrey, 2008). One of the most important yoga exercises is 
balance training. This training helps in improving coordi-
nation system in static and dynamic activities. Before, yoga 
exercises had been used to build and to maintain the physical 
conditions, later on this concept has been extended in the 
balance training and used to improve physical parameters.  

Many studies have tried to determine the effectiveness of 
yoga in different pathologies, such as cancer, schizophrenia, 
asthma, chronic low back pain (Tilbrook et al., 2011), and 
heart disease. The results of these studies have been mixed 
with cancer studies (Smith & Pukall, 2009), suggesting none 
to unclear effectiveness, and others suggesting yoga may 
reduce risk factors and aid in a patient’s psychological 
healing process (Vancampfort et al., 2012). The studies for 
yoga as exercise or alternative medicine have been reported 
the potential benefits for adults and physical injuries from 
yoga practitioners too (Penman, Cohen, Stevens, & Jackson, 
2012; Summers & Kathleen, 2012). Many long-term users 
have reported musculoskeletal and mental health im-
provements, as well as reduced symptoms of asthma in 
asthmatics (Birdee et al., 2008). Regular yoga has been shown 
to improve mood and anxiety more than some other 
metabolically-matched exercises, such as walking (Streeter et 
al., 2010). Three main focuses of yoga: exercise, breathing 
and meditation, make it beneficial to those suffering from 

heart disease. Overall studies of the effect of yoga on heart 
disease, suggest that yoga may reduce high blood-pressure, 
improve symptoms of heart failure, enhance cardiac 
rehabilitation and lower cardiovascular risk factors (Harvard 
Heart Letter, 2010). Yoga is used for treatment of cancer 
patients to decrease depression, insomnia, fatigue and to 
increase anxiety control (De Stasio, 2008). Another study had 
showed positive effects on sleep, anxiety, quality of life and 
spiritual growth in cancer patients (Smith & Pukall, 2009). 
Yoga has also been studied as a treatment for schizophrenia 
(Yoga Health Benefits), it is observed as a complementary 
treatment which help to improve health related quality of life 
(Vancampfort et al., 2012) and quality of recovery index too 
(S.B.S. Khalsa, G.S. Khalsa, H.K. Khalsa, & M.K. Khalsa, 
2008).  

Even though the positive effect of yoga exercises are very 
evident, it has been criticized for being potentially dangerous 
and being a cause for a range of serious medical conditions, 
including thoracic outlet syndrome, degenerative arthritis of 
the cervical spine, spinal stenosis, retinal tears, damage to the 
common fibular nerve, etc. (Chusid, 1971). Some yoga pra-
ctitioners do not recommend certain yoga exercises for 
women during menstruation, for pregnant women, or nursing 
mothers. However, breathing exercises and certain postures 
which are safe and beneficial for women in these categories 
are encourages (Christensen, 2012).  

The aim of this study is to assess how postural sway is 
affected in two different conditions, Eyes Open and Tandem 
Eyes Closed tests in balance training, through yoga 
exercises. 
 
 
Methods 
 

Fifty healthy male and female subjects, aged 20-25 years 
old from Sports University of Tirana (SUT) and Albanian 
University (AU), participated in this study. The mean age 
was 21.14 years old for SUT subjects and 22.07 for AU 
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subjects. The measurements were recorded in force plate 
Biomechanics Laboratory of SUT (Leonardo Mecha-
nography GRFP, 2010) and the study was approved and 
provided by the Sports University of Tirana. The balance 
testing Romberg protocol was used to collect the data, in 
two different conditions: Romberg One Leg Open Eyes 
(1L_EO) and Tandem Eyes Closed (TanEC). Center of 
Pressure (COP) is simply the point location of the vertical 
ground reaction resultant force vector, which is easily 
measured using a force platform (Tallon et al., 2012). The 
COP is the response of the body to COG displacement. The 
Center of Gravity (COG) signal represents a real movement, 
the sway of the body inverted pendulum (Bendo, Skënderi, 
& Veveçka, 2014; Luigi, Morasso, Cristina & Spada, 
2002).) The sway parameters were taken during the COP 
trajectory shifts, along the time interval of 10 second: 
relative Pathlength (velocity in mm/s); absolute Pathlength 
(in mm); standard ellipse Sway Area SA (in cm2); 
Equilibrium Anterior-posterior Score EQ (in percentage); 
and Sway Index SI (in cm). Sway area is calculated by 
integrating the area of COP with regard to reference point, 
while the sway index was calculated by determining the 

distance from the COP shifts for each data points, as given 
in formula: 

 
SI =√SD(x²×y²)/N 

 
This study included a three months period, followed by a 

re-valuation (balance training in yoga exercises effect). The 
repeated measure analyses paired t-test was used to compare 
the mean differences in two conditions, 1L_EO and Tan EC 
balance tests, to see the effect of yoga exercises in equili-
brium system. Statistical analyses were performed using SPSS 
version 17. A value of p < 0.05 was considered statistically 
significant. 

 
 

Results 
 
Table 1 shows the descriptive statistics in terms of means 

and standard deviations (SD) of all anthropometric parameters 
(age, height, weight and body mass index BMI) for SUT and 
AU subjects. 

 
Table 1. Descriptive statistics of anthropometric for SUT & AU subjects. 

Parameter Mean ± SD 
(SUT) 

Minimum 
(SUT) 

Maximum 
(SUT) 

Mean ± SD 
(AU) 

Minimum 
(AU) 

Maximum 
(AU) 

Age 21.14±1.48 20.00 25.14 22.07±1.87 20.00 25.02 
Height 1.76±0.08 1.58 1.91 1.69±0.08 1.54 1.86 
Weight 69.95±10.49 47.70 86.80 67.68±10.19 50.30 88.10 
BMI 22.62±2.38 17.71 27.40 23.69±2.28 19.90 26.26 

 
In Table 2 are presented the descriptive statistics of postural 

sway parameters in both SUT and AU subjects, as well as the 
absolute change and the percentage of this change after balance 
training.  

 
Table 2. Descriptive statistics and the difference of postural sway parameters for SUT & AU subjects 

Parameter Mean ± SD 
(SUT) 

Mean ± SD 
(AU) 

Subjects Absolute 
change 

Percentage of 
change 

96.18±26.69 110.94±49.71 SUT 23.94 24.90 V1(EO)        
V2(EO) 72.24±19.31 81.51±28.82 AU 29.43 26.53 

113.99±43.85 114.01±54.04 SUT 35.14 30.83 V1(TanEC)   
V2(TanEC) 78.85±32.66 81.23±33.56 AU 32.78 28.75 

961.42±266.92 1110.85±497.54 SUT 238.99 24.85 L1(EO)    
L2(EO) 722.43±193.17 815.13±288.21 AU 295.72 26.62 

1140.09±438.57 1140.24±540.40 SUT 351.48 30.83 L1(TanEC)  
L2(TanEC) 788.61±326.60 812.37±335.59 AU 327.87 28.75 

13.67±11.70 11.15±5.62 SUT 6.7 49.01 SA1(EO)       
SA2(EO) 6.97±2.93 7.20±2.36 AU 3.95 35.42 

17.84±12.46 18.49±11.49 SUT 8.49 47.59 SA1(TanEC)   
SA2(TanEC) 9.35±6.09 8.67±3.78 AU 9.82 53.10 

0.80±0.07 0.78±0.05 SUT 0.06 7.5 Eq1(EO)        
Eq2(EO) 0.86±0.03 0.82±0.05 AU 0.04 5.13 

0.71±0.08 0.73±0.04 SUT 0.07 9.85 Eq1(TanEC)   
Eq2(TanEC) 0.78±0.08 0.78±0.05 AU 0.05 6.85 

2.43±0.81 2.59±0.60 SUT 0.8 31.62 IL1(EO)      
IL2(EO) 1.63±0.42 2.19±0.63 AU 0.4 15.44 

3.4±0.96 3.26±0.53 SUT 0.86 25.29 IL1(TanEC)  
IL2(TanEC) 2.54±0.93 2.58±0.58 AU 0.68 20.85 

 
Table 3 reports pair of variables compared in two different 

conditions during 1L_EO and TanEC balance tests, before and 
after yoga exercises training.  

Figure 1 shows the graphs of variation for: a) relative 
Pathlength (mm/s); b) SA (cm²); c) EQ (%); and d) SI (cm) for 
SUT subjects in EO condition test before and after yoga 
exercise training.   

In Figure 2 are presented the graphs of sway parameters for 
SUT subjects in TanEC balance test before and after yoga 
exercise training.    

While in Figure 3 are given these graphs for AU subjects in 
EO condition before and after yoga exercise training. 

Finally, Figure 4 presents the graphs of sway parameters 
during TanEC balance test before and after training.  
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Table 3. Pair of variables comparison of SUT & AU subjects in 1L_EO and TanEC tests 
Condition Pair of variables t-value 

(SUT) 
t-value 
(AU) 

p-value 
(SUT) 

p-value 
(AU) 

V1(EO)-V2(EO) 7.742 4.436 0.000 0.001 
L1(EO)-L2(EO) 7.702 4.455 0.000 0.001 

SA1(EO)-SA2(EO) 3.940 3.682 0.000 0.002 
Eq1(EO)-Eq2(EO) -7.262 -2.774 0.000 0.015 

 
1 Leg     
Eyes 
Open 

IL1(EO)-IL2(EO) 7.262 2.774 0.000 0.015 
V1(TanEC)-V2(TanEC) 7.995 4.702 0.000 0.000 
L1(TanEC)-L2(TanEC) 7.997 4.703 0.000 0.000 

SA1(TanEC)-SA2(TanEC) 5.398 4.228 0.000 0.001 
Eq1(TanEC)-Eq2(TanEC) -8.267 -4.369 0.000 0.001 

 
Tandem 

Eyes  
Closed 

IL1(TanEC)-IL2(TanEC) 8.267 4.369 0.000 0.001 
 
Discussion 

 
In Table 2 is observed that in EO condition, the absolute 

change and its percentage are respectively: for velocity and 
pathlength smaller for SUT subjects compared to AU subjects; 
for SA; EQ and SI higher for SUT than AU subjects. While in 
TanEC condition, these parameters results: velocity, pathlength, 
EQ, and SI higher for SUT than AU subjects, meanwhile EQ 
Score is lower for SUT subjects compared to AU. In Figures 

3/c, d and 4/c, d seems that after training the EQ score is clearly 
higher than before training, due to the effect of balance training 
through yoga exercises. The results show that EQ (AP) has 
increased (Fig. 3/c and 4/c) when SA has decreased, because of 
the sway index has increased. From these results, it is clear that 
yoga exercises in balance training had been more efficient for 
SUT subject compared to AU subjects, due to the better 
physical parameters and preparation of these subjects.  

 

 
Figure 1. The graphs of sway parameters during time period in 1L_EO test for SUT subjects 

 
The control analysis (paired t-test) shows that no essential 

difference between both SUT and AU subjects, despite the fact 
that the test is carried in EO or EC conditions, as it is reported 
by the respective values (t-values) and (p-values) in Table 3. 
The values reported in this table, gives the p-value (p<0.05) for 
both conditions of balance tests. At AU subjects, it is observed 
that p-values are a little bit lower in EC condition, compared to 
EO condition. This result is observed more clearly in Table 2, 
comparing the absolute change and its percentage in EO and 
TanEC condition for AU subjects. Hence the improvements 
have been more obvious in TanEC balance test, due to the 
effect of meditation. From comparison of the sway parameters 
of SUT and AU subjects, results that this improvement has 

been higher at SUT subjects, because of their prior physical 
preparation, improving health related quality of life (Van-
campfort et al., 2012). 

Eventually, three main sway parameters: SA and SI are 
statistically decreased due to the balance training in yoga 
exercises, while EQ scores are statistically increased. There-
fore, the postural sway parameters are significantly changed 
compared to EO and TanEC balance tests before and after 
training, resulting in overall improvement of the body equi-
librium system, because of yoga exercises.  

Yoga has become a universal language of spiritual exercise 
in the world, crossing many lines of religion and cultures. 
Beside the spiritual goals, the physical postures of yoga are 
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used to alleviate health problems and to reduce the stress. Yoga 
is also used as a complete exercise program and physical 

therapy routine. Millions of people practice yoga to improve 
their health and overall well-being. 

 

 
Figure 2. The graphs of sway parameters during time period in TanEC test for SUT subjects 

 
The biomechanical parameters analysis pointed out signi-

ficant statistical changes in one of the more important discipli-
nes of movement expression, such as equilibrium. The results 
have verified the benefits of yoga exercises to the equilibrium 

system, as well as the necessity of these yoga exercises training 
development, to improve the life quality, even in other psy-
chological and emotional dimensions. 

 

 
Figure 3. The graphs of sway parameters during time period in 1L_EO test for AU subjects
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Figure 4. The graphs of sway parameters during time period in TanEC test for AU subjects 

 
R E F E R E N C E S  
 

Bendo, A., Skënderi, D., & Veveçka, A. (2014). Effect of vision 
and orientation in human balance. Journal of Multidic-
siplinary Engineering Science and Technology, 1(5), 336-34  

Birdee, G.S., Legedza, A.T., Saper, R.B., Bertisch, S.M., 
Eisenberg, D.M., Russell S., & Phillips, R.S. (2008). Char-
acteristics of Yoga Users: Results of a National Survey. 
Journal of General Internal Medicine, 23(10), 1653-1658 

Christensen, A. (2012). Who Can Practice Yoga? General Yoga 
Information. American Yoga Association.  

Chusid, J. (1971). Yoga Foot Drop. The Journal of the American 
Medical Association, 271(6), 827–828. 

De Stasio, S.A. (2008). Integrating Yoga Into Cancer Care. 
Clinical Journal of Oncology Nursing, 12(1), 125-130. 

Harvard Heart Letter (2010). Yoga could be good for heart dis-
ease. Simultaneous focus on body, breathing, and mind may 
be just what the doctor ordered. From Harvard Medical 
School, 21(3), 5.  

Jacobsen, & Lama, Y. (1998). The Bliss of Inner Fire. Wisdom 
Publications. 135-141.  

Khalsa, S.B.S., Khalsa, G.S., Khalsa, H.K., & Khalsa, M.K. 
(2008). Evaluation of a Residential Kundalini Yoga Lifestyle 
Pilot Program for Addiction in India. Journal of Ethnicity in 
Substance Abuse. Vol.7 (1): 67-79 

Luigi, B., Morasso, P., Cristina, R., & Spada, G. (2002). A new 
look at posturographic analysis in the clinical context: sway-
density vs. other parametrization techniques. Motor Contro, 
6, 246-270. 

Penman, S., Cohen, M., Stevens, P., Jackson, S. (2012). Yoga in 
Australia: Results of a national survey. International Journal 
of Yoga, 5(2), 92–101 

Samuel, G. (2008). The Origins of Yoga and Tantra. Cambridge 

University Press, ISBN 978-0-521-69534-3 
Sciencedaily.com. (12 Nov.2010). Yoga's ability to improve 

mood and lessen anxiety is linked to increased levels of a 
critical brain chemical, research finds. Retrieved 28 Novem-
ber 2012. 

Smith, K., & Pukall, C. (2009). An evidence-based review of 
yoga as a complementary intervention for patients with 
cancer. Psycho-Oncology, 18(5), 465–475. 

Streeter, C.C., Whitfield, T.H., Owen, L., Rein, T., Karri, S.K., 
Yakhkind, A., Perlmutter, R., Prescot, A., Renshaw, P.F., 
Ciraulo, D.A., Jensen, J.E. (2010). Effects of Yoga Versus 
Walking on Mood, Anxiety, and Brain GABA Levels: A 
Randomized Controlled MRS Study. Journal of Alternative 
& Complementary Medicine, 16(11), 1145-115. 

Summers & Kathleen, (2012). Can Yoga Wreck Your Body?(blog 
by medical and yoga expert). TheYoga Dr.com. Retrieved 21 
November 2012. 

Tallon, G., Blain, H., Seigle, B., Bernard, P.L., & Ramdani, S. 
(2012). Dynamical and stabilometric measures are 
complementary for the characterization of postural 
fluctuations in older women. http://dx.doi.org/10.1016/j. 
gaitpost.2012.10.021 

Tilbrook, H.E., Cox, H., Hewitt, C.E., Kang'ombe, A.R., Chuang, 
L.H., Jayakody, S., Aplin, J.D., Semlyen, A., Trewhela, A., 
Watt, I., Torgerson, D.J. (2011). Yoga for chronic low back 
pain: a randomized trial. Ann Intern Med., 155(9), 569-78. 
doi: 10.7326/0003-4819-155-9-201111010-00003. 

Vancampfort, D., Vansteeland, K., Scheewe, T., Probst, M., 
Knapen, J., De Herdt, A., & De Hert, M. (2012). Yoga in 
schizophrenia: A systematic review of randomised con-
trolled trials. Acta Psychiatrica Scandinavica, 126(1),12–20 

 
 

A. Bendo 
Sports University of Tirana, Faculty of Recreation and Physical Activity, Rruga “Muhamet Gjollesha” 1001, Tirana, Albania 
e-mail: bendoaida@hotmail.com



 

 12 

 



<<
  /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


