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Introduction. Physical activities carried out 
in a planned and programmed manner will impact 
the health of the body. Physical activity is the 
body's movement within a certain time produced 
by the skeletal muscles so that energy is ex-
pended from the body [12, 26]. Everyone has 
different goals when doing physical activities. 
Physical activity, if done properly, can increase 
the degree of vibrant health to prevent disease. 
Physical activity is related to psychological satis-
faction and self-determined motivation [24]. 

Cardiac muscles can develop due to the in-
fluence of physical activity. A fit person's heart 
and lungs will supply more blood and oxygen to 
their body tissues, so they do not need to work 
too hard compared to people whose heart and 
lung systems are not fit. Exercise significantly 
increased absolute and relative cardiorespiration 
[15]. This is also consistent with the research re-
sults of Balagué et al. [5] and Pollock et al. [21] 
that improving the interpretation of cardiorespi-
ration exercise is highly recommended in health 
care. 

Another critical component that supports 
health is haemoglobin. In the haemoglobin in the 
blood, iron is a crucial element [8]. Haemoglobin 

in the blood binds to Oxygen and acts as a “de-
livery” mechanism for Oxygen [10, 22]. Lack of 
blood haemoglobin, blood distribution, or the abi-
lity to pump the heart can be increased through 
exercise [18, 23]. Internal haemoglobin can be 
greatly affected by physical activity because it 
will produce much oxygen when there is muscle 
movement, increasing VO2 Max. 

The observation shows that the Department 
of Sports Education's average student, FIK UNY, 
tends to be heavy. Apart from studying, students 
also continue to do physical activities, especially 
sports, according to their sport. This strenuous 
physical activity must be supported by good 
physical fitness so that physical activity does not 
quickly provoke fatigue and a decrease in hae-
moglobin occurs. Decreased haemoglobin will 
cause anaemia. Someone who has anaemia, of 
course, when doing activities, will quickly expe-
rience fatigue. This study aims to analyze the ef-
fect of physical activity on cardio respiration,  
the influence of haemoglobin levels on cardio 
respiration, the effect of physical activity and 
haemoglobin levels on cardio respiration, and 
whether there is a contribution of physical acti-
vity, and haemoglobin levels to cardiorespiration. 
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This study aims to determine: 1) the effect of physical activity on cardiorespiration,
2) the effect of haemoglobin levels on cardiorespiration, 3) the effect of physical activity and
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dents of this study were 194 students of the Department of Sport Education, Faculty of Sports
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hemoglobin haemometer. The data analysis technique used a regression test. The results showed
that at a significance value of 0.001 < 0.05, there was a significant effect between physical acti-
vity and cardiorespiration, haemoglobin levels with cardiorespiration, and physical activity with
haemoglobin levels. Physical activity or haemoglobin levels affect cardiac respiration by 83%.
This study concluded that cardiorespiration is strongly influenced by physical activity and hae-
moglobin levels. 
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Materials and Methods. This research is  
a correlational study using a survey method. This 
research design can be described in Fig. 1. 

 

Fig. 1. Research Design: X1 – physical activity;  
X2 – haemoglobin level; Y – cardiorespiration 

 
This study's research subjects were students 

of the Faculty of Sport Sciences, Yogyakarta 
State University. This study used a random sam-
pling technique, namely, by taking a random 
sample. The samples taken were 194 students. 
This study has three variables consisting of 1 de-
pendent variable and 2 independent variables. 
The dependent variable is cardiorespiration (Y), 
while the independent variable includes physical 
activity (X1) and haemoglobin level (X2). Opera-
tionally these variables can be defined as follows: 

1. Cardiorespiration is the ability of the heart 
and lung capacity to perform activities measured 
using a multi-stage test.  

2. Physical activity is the activity of sports 
education students starting from waking up to 
sleeping again in one day for seven days, as mea-
sured by using a questionnaire from the Phy-
sical Activity Questionnaire for Older Children 
(PAQ-C). 

3. Haemoglobin level is a measure of  
the respiratory pigment in red blood cell granules, 
which function as oxygen carriers, measured 
using a haemoglobin diaspect haemoglobin T. 

Instruments of this study are: 
1. Cardiorespiration measurements were 

performed using a multi-stage test. 
2. Physical activity measurements were car-

ried out using the Global Physical Activity Ques-
tionnaire (GPAQ). 

3. Measurement of haemoglobin levels, 
measured using a hemometer diaspect Haemo-
globin T. 

Data processing was performed using the 
SPSS Statistics 24 program with the following 
steps: 

1. Normality Test with Kolmogorov Smirnov. 
2. Linearity test.  
3. The hypothesis test is analyzed using  

a simple linear regression equation. A single cor-
relation test or a simple linear regression equation 
using the Pearson product-moment correlation. 
The simple linear regression equation is used to 
test the first and second hypotheses, while  
the third hypothesis uses multiple regression. 

Results. The included research data is a sum-
mary of the reduction data (difference), post-test 
(after) and pre-test (before). The explanation of 
the data can be seen in each of the following dis-
cussions: 

Physical Activity of FIK UNY students. Phy-
sical activity data of FIK UNY students with  
a sample of 194 students had an average of 7.19; 
a standard deviation of 2.79; a maximum score 
of 9; a minimum score of 1.  

Haemoglobin Levels of FIK UNY Students. 
Analysis results found that the Haemoglobin 
Level data of FIK UNY students with a sample of 
194 students had an average of 13.33; the stan-
dard deviation of 1.34; a maximum score of 16;  
a minimum score of 1. 

Cardiorespiration of FIK UNY Students. 
Based on the research analysis, it was found that 
the Cardiorespiration data of FIK UNY students 
with a sample of 194 students had an average of 
35.80; a standard deviation of 6.84; a maximum 
score of 55.28; a minimum score of 22.06. 

Hypothesis Test. The normality test uses  
the Kolmogorov-Smirnov Test. The calculation 
results can be seen in Table 1. 

The Kolmogorov – Smirnov normality test 
using SPSS in table 1 is a significant value of 
Asiymp. Sig (2-tailed) of 0.902, which means 
that the value is greater than 0.05. It can be con-
cluded that the data are usually distributed; thus, 
the assumptions or requirements for normality in 
the regression model have been met.  

The linearity test uses deviation from linearity 
at the level of significance (α) = 0.05. If Sig < α 
means it is not linear, the rule applies if Sig > α 
means linear. The calculation of the haemoglobin 
levels linearity test with cardiorespiration ob-
tained Sig > α (0.935 > 0.05), which means that 
the haemoglobin level data is linear to the cardio-
respiration (Table 2). 

The calculation of the linearity test of the 
haemoglobin level with cardiorespiration ob-
tained Sig > α (0.02 > 0.05) means that the phy-
sical activity data is linear to the cardiorespira-
tion (Table 3). 
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The results of the linearity test of physical 
activity data with haemoglobin levels Sig > α 
(0.01 > 0.05) means that the physical activity 
data is linear to the haemoglobin levels (Table 4). 

Based on the output of the Regression Test, 
it is known that the significance value (Sig.) of 
0.001 <0.05 probability, so it can be concluded 
that H0 is rejected and Ha is accepted, which 
means that there is an effect of physical activity 
(X2) on cardiorespiration (Y).  

Based on Table 5, it is known that the sig-
nificance value (Sig.) of 0.01 < 0.05 probability, 
so it can be concluded that H0 is rejected and Ha 
is accepted, which means that there is an effect 
of haemoglobin (X1) on cardiorespiration (Y). 
Physical activity can be walking, running,  
jumping, or others [16]. Walking in place or 
jumping jacks is a physical activity that, when 
done regularly, can increase heart rate and car-
diorespiration endurance (after warming up but 

Table 1 
Normality test results 

Unstandardized residual 
N 194 

Normal parametersa 
Mean 0 
Std. Deviation 3.716994 

Most extreme differences 
Absolute 0.041 
Positive 0.039 
Negative –0.041 

Kolmogorov – Smirnov Z 0.569 
Asymp. Sig. (2-tailed) 0.902 
a. Test distribution is normal 

 
Table 2 

Linearity test of haemoglobin levels by cardiorespiration 

   
Sum  

of squares 
df 

Mean 
square 

F Sig. 

HB * 
Cardio-
respiration 

Between 
groups 

(Combined) 155.444 74 2.101 1.32 0.089 

Linearity 71.768 1 71.768 45.081 0.005 
Within 
groups 

Deviation 
from linearity 

83.677 73 1.146 0.72 0.935 

189.442 119 1.592 
Total 344.887 193 

 
Table 3  

Linearity test of haemoglobin levels by cardiorespiration 

   
Sum  

of squares 
df 

Mean 
square 

F Sig. 

Physical 
activity * 
Cardio-
respiration 

Between 
groups 

(Combined) 1390.052 74 18.784 20.718 0,01 
Linearity 939.25 1 939.25 1.036 0.073 
Deviation 
from linearity 

450.802 73 6.175 6.811 0.02 

Within groups 107.892 119 0.907 
Total 1497.943 193 

 
Table 4 

Linearity test of physical activity data with haemoglobin levels 

   
Sum  

of squares 
df 

Mean 
square 

F Sig. 

Physical 
activity * 
HB 

Between 
groups 

(Combined) 227.266 5 45.453 6.725 000 
Linearity 82.611 1 82.611 12.222 0.06 
Deviation 
from linearity 

144.655 4 36.164 5.351 0.01 

Within groups 1270.677 188 6.759 
Total 1497.943 193 
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before cooling down) [6, 25]. Training-induced 
cardiovascular adaptation increases metabolic 
efficiency, whereas neuromuscular adaptation 
increases mechanical efficiency [3, 9, 17]. This is 
also supported by Ahmad & Rosli [1], Wang [27] 
and Zufrianingrum [29] that physical activities 
such as doing aerobics affect oxygen activity in 
the body so that oxygen flows throughout the body 
through the bloodstream. Regular physical acti-
vity can improve cardiovascular function. Im-
proved cardiovascular function with physical ac-
tivity has been associated with exercise-induced 
positive changes in metabolic disorders and risk 
factors associated with atherosclerosis [4]. Phy-
sical activity that a person does can affect the car-
diorespiration system. The study results Haapala 
& Lintu (2018) show an association between 
cardiometabolic risk with physical activity and 
cardiorespiration fitness. It is in line with the sta-
tement above that movement skills (object cont-
rol competence) and the ability to be positively 
involved in playing games (gaming compe-
tence) are equally important as a correlation  
between physical activity and cardiorespiration 
fitness [19]. Finally, physical activity that is car-
ried out regularly can affect increasing cardio-
respiration. 

Based on Table 6, it is known that the signifi-
cance value (Sig.) of 0.01 is smaller than < 0.05 
probability, so it can be concluded that H0 is re-
jected and Ha is accepted, which means that there 
is an effect of haemoglobin (X1) and physical 
activity (X2) on cardiorespiration (Y). Haemo-
globin contains iron. If it is deficient in iron,  
it will cause anaemia, causing weakness and fa-
tigue. Lack of haemoglobin in the blood can  

result in a lack of oxygen circulated to the body 
and brain cells; this causes exhaustion and fa-
tigue. Iron is required for the formation of hae-
moglobin and myoglobin and the enzymes in-
volved in energy production. Lack of iron can be 
a problem for sports or activities, especially for 
menstruating women. Iron deficiency occurs in 
three stages: (1) iron depletion or low levels of 
iron stores; (2) iron deficiency erythrocytes, which 
is an impaired ability to produce red blood cells; 
and (3) iron deficiency anaemia or low haemo-
globin levels (< 12 g • dL – 1 for women and  
< 13 g • dL – 1 for men) [20]. The decrease in 
haemoglobin will certainly reduce blood's ability 
to carry the closing volume. However, the in-
creased flow compensates for this due to de-
creased viscosity [7]. The ability of haemoglobin 
to bind to hydrogen (H +) ions generated during 
the transport of carbon dioxide and the ability of 
pulmonary ventilation to and remove carbon  
dioxide are crucial for maintaining acid-base  
balance [20]. When doing physical activity, there 
is an increase in high metabolic activity. The pro-
duction of acids (hydrogen ions, lactic acid) is 
increasing so that it can cause a decrease in pH, 
which results in a decrease in haemoglobin. Car-
diorespiration is very dependent on oxygen trans-
port; due to decreased oxygen transport, it will 
also reduce the cardiorespiration work capacity 
[2]. Lower haemoglobin levels mean lower oxy-
gen transport. When doing physical activity will 
increase the oxygen demand of the human body. 
The relationship between haemoglobin concen-
tration and cardiorespiration fitness shows that 
VO2max has the strongest relationship with  
the blood's oxygen-carrying capacity [14]. 

Table 5 
Effect of physical activity on cardiorespiration 

Model 
Unstandardized  

coefficients 
Standardized 
coefficients t Sig. 

B Std. Error Beta

1 
(Constant) 21.827 0.834 26.183 0.01 
Physicaly  
activity 

1.943 0.108 0.792 17.966 0.001 

a. Dependent variable: cardiorespiration 
 

Table 6 
Effect of Haemoglobin Levels on Cardiorespiration 

Model 
Unstandardized  

coefficients
Standardized 
coefficients t Sig. 

B Std. Error Beta

1 
(Constant) 4.705 4.399 1.069 0.286 
HB 2.333 0.328 0.456 7.103 0.01 

 a. Dependent variable: cardiorespiration
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To determine the magnitude of the effect of 
physical activity (X1) and cardiorespiration hae-
moglobin (X2) levels in a simple linear regres-
sion analysis (Table 7), we can refer to R Square 
or R2's value in the SPSS output in the Model 
Summary section (Table 8). Physically active in-
dividuals, especially women, have iron require-
ments that are greater than the average. Strenuous 
exercise requires a higher than the recommended 
intake of iron because small amounts of iron are 
lost through sweat, urine, and stool. A small im-
pact can also cause mechanical trauma during 
jogging, damaging red blood cells [28]. Physical 
activity affects cardiovascular function, including 
1) increasing blood flow to active skeletal muscle, 
2) increasing blood flow to the myocardium,  
3) increasing the dissociation of oxyhaemoglo-
bin, 4) sweating, which plays a role in tempera-
ture regulation, and 5) reducing occurrence  
of abnormal rhythm in the conduction system of 
the heart (dysrhythmias), which can cause ab-
normal heart function [20]. Oxygen is used to 
change food substrates, converting carbohydrates 
and fats through aerobic metabolism into adeno-
sine triphosphate (ATP). These compounds pro-
vide energy for physical activity, bodily func-
tions, and the maintenance of constant internal 
balance. During physical activity, it takes more 
ATP to perform activities. As a result, the lungs 
and heart send more oxygen to all muscle cells to 
supply the body's energy. During physical acti-
vity, a person with high cardiorespiration resis-
tance can deliver the required oxygen to the tis-
sues with relative ease. The cardiorespiration sys-
tem is the heart, lungs, and blood vessels' ability 
to be used during the body's metabolic processes 

both at rest and during activity. Good cardiores-
piration fitness causes an increase in the ability to 
work at high intensity for a long time to achieve 
fatigue [11, 13]. 

These results indicate that the R Square value 
is 0.839, which means that 83.9% of the inf-
luence of haemoglobin (X1) and physical activity 
(X1) on cardiorespiration (Y). 

Conclusions. From the findings, it can be 
concluded that cardiorespiration activity is inf-
luenced by physical activity and haemoglobin 
levels by 83%. 
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Цель настоящего исследования: определить влияние физической активности на кардио-
респираторную систему; определить влияние содержания гемоглобина в крови на кардио-
респираторную систему; определить совместное влияние физической активности и содер-
жания гемоглобина в крови на кардиореспираторную систему; определить вклад физической
активности и содержания гемоглобина в крови в функционирование кардиореспираторной
системы. Материалы и методы. Основным методом исследования стал метод опроса. В ис-
следовании приняли участие 194 студента кафедры спортивного воспитания (факультет
спортивных наук, Государственный университет Джокьякарты), выбранные случайным
образом. В исследовании использовались показатели функционирования кардиореспира-
торной системы студентов (многоэтапное тестирование), данные физической активности
(опросник уровня физической активности – GPAQ) и показатели содержания гемоглобина
в крови (гемометр). Полученные данные были обработаны с использованием инструмен-
тов регрессионного анализа. Результаты исследования. Результаты исследования пока-
зали статистически значимую корреляцию между показателями функционирования кар-
диореспираторной системы и уровнем физической активности, между показателями со-
держания гемоглобина в крови и функционированием кардиореспираторной системы, а
также между уровнем физической активности и содержанием гемоглобина в крови. Вклад
физической активности и содержания гемоглобина в крови в функционирование кардио-
респираторной системы установлен на уровне 83 %. Заключение. По итогам исследова-
ния сделан вывод о том, что физическая активность и содержание гемоглобина в крови
оказывают существенное влияние на функционирование кардиореспираторной системы.  

Ключевые слова: кардиореспираторная система, здоровье, гемоглобин, уровень гемо-
глобина, физическая активность. 



Физиология 

Human. Sport. Medicine 
2021, vol. 21, no. 4, pp. 49–56 56 

 
 
 

Эрвин Сетио Крисванто, доктор медицинских наук, преподаватель кафедры спортивных 
наук, Государственный университет Джокьякарты. Ул. Коломбо № 1, Слеман, г. Джокьякарта, ок-
руг Каранг Маланг Катуртунгал Депок. E-mail: erwin_sk@uny.ac.id, ORCID: 0000-0002-6421-808X. 

Джака Сунарди, доктор спортивных наук, кафедра спортивных наук, Государственный 
университет Джокьякарты. Ул. Коломбо № 1, Слеман, г. Джокьякарта, округ Каранг Маланг 
Катуртунгал Депок. E-mail: jaka_sunardi@uny.ac.id, ORCID: 0000-0002-6369-1932. 

Индах П.Т.П. Сари, преподаватель, кафедра спортивных наук, Государственный универси-
тет Джокьякарты. Ул. Коломбо № 1, Слеман, г. Джокьякарта, округ Каранг Маланг Катуртунгал 
Депок. E-mail: indah_prasty@uny.ac.id, ORCID: 0000-0003-4266-1299. 

Фредерикус Сухарьяна, преподаватель, кафедра спортивных наук, Государственный уни-
верситет Джокьякарты. Ул. Коломбо № 1, Слеман, г. Джокьякарта, округ Каранг Маланг Катур-
тунгал Депок. E-mail: f_suharjana@uny.ac.id, ORCID: 0000-0002-4491-7262. 

 
Поступила в редакцию 17 октября 2021 г. 

 
 

ОБРАЗЕЦ ЦИТИРОВАНИЯ  FOR CITATION 

Effect of Physical Activity and Haemoglobin Le-
vels on Cardiorespiration / E.S. Kriswanto, J. Sunardi, 
I.P.T.P. Sari, F. Suharjana // Человек. Спорт. Медицина. – 
2021. – Т. 21, № 4. – С. 49–56. DOI: 10.14529/hsm210406 

 

 Kriswanto E.S., Sunardi J., Sari I.P.T.P., Suharjana F. 
Effect of Physical Activity and Haemoglobin Levels on 
Cardiorespiration. Human. Sport. Medicine, 2021, vol. 21, 
no. 4, pp. 49–56. DOI: 10.14529/hsm210406 
 

 
 



<<
  /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 600
  /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 600
  /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


