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Objective: To determine the association between degree of obesity and severity of OSA in Thai children

Material and Method: The present retrospective study recruited obese children aged 3 to 15 years who had habitual snoring
and underwent polysomnography (PSG) between January 2009 and June 2010. Obesity was defined as percentage of ideal
weight for height (%W/H) > 120 and was classified as mild (%W/H of 120-139), moderate (140-159), severe (160-199) and
morbid (> 200). OSA4 was classified as severe (AHI > 10) and non-severe (AHI < 10).

Results: Of 73 obese children, the mean age was 9.92 + 3.42 years of which 60.3% were boys. The mean + SD of BMI was
28.38 + 5.99 kg/m’ and %W/H + SD was 162.63 + 26.26. Gender, age, height, weight and BMI were not significantly different
between severe and non-severe OSA groups. However, the %W/H of the severe OSA group (171.38% + 29.54%) was
significantly greater than the non-severe group (157.19% + 22.68%) (p = 0.02). Severe to morbid obesity (OR 2.80, 95% CI
1.06-7.42; p = 0.038) and enlarged tonsils at least 3+ (OR 3.28, 95% CI 1.22-8.81; p = 0.018) were the risk factors for
severe OSA.

Conclusion: Severe to morbid obesity was a predicting factor for severe OSA. These results suggested that severely obese

children with snoring should have early recognition for severe OSA, which is highly contributing to multiple sequalae.

Keywords: OSA, Obese children, Obesity, Obstructive sleep apnea

J Med Assoc Thai 2011; 94 (11): 1346-51
Full text. e-Journal: http://www.mat.or.th/journal

Obesity has become a global problem owing
to obviously increased prevalence and its contribution
to considerable adverse effects. Obstructive sleep
apnea (OSA) characterized by intermittent complete or
partial upper airway obstruction during sleep that
disrupts normal ventilation and sleep pattern is an
important consequence. Children with obesity appear
to have a higher risk for OSA than normal-weight ones.
The prevalence of OSA in the general population of
children was 1 to 4% but increased to 20 to 60%
in obesity®”. OSA leads to increased morbidity by
impairing multiple systems such as cardiovascular,
cognitive, and metabolic functions. In adult, the degree
of obesity is strongly correlated with severity of
OSA®9 However, this correlation remains inconsistent
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in children. Some studies supported the role of degree
of childhood obesity on severity of OSAG6719-12) byt
others could not demonstrate this finding®**'¥. There
are various factors such as ethnicity”-'"!?, age!*!9),
and adenotonsillar enlargement®” possibly affecting
this correlation. Nevertheless, in Thai children, this
association has not been reported. Therefore, the aim
of the present study was to determine the association
between degree of obesity and severity of OSA in
Thai children. This relationship may help predict
which level of obesity will predispose these children
to severe OSA so that early investigation and
appropriate treatment can be started in order to
reduce complications and morbidity.

Material and Method
Subjects

The present retrospective study recruited
the obese children aged 3-15 years who had habitual
snoring and underwent polysomnography (PSG) from
January 2009 to June 2010 at the Siriraj Sleep Center,

J Med Assoc Thai Vol. 94 No. 11 2011



Faculty of Medicine Siriraj Hospital. Obesity was
defined as percentage of ideal body weight for
height and gender (%W/H) > 120. Degree of obesity
was categorized as mild (%W/H of 120-139), moderate
(140-159), severe (160-199) and morbid (200). The
patients were also classified into two groups of severe
(apnea-hypopnea index; AHI > 10 events/hour) and
non-severe OSA (AHI < 10 events/hour). Tonsil size
3+-4+ was determined as enlarged tonsils. The children
with previous tonsillectomy or adenoidectomy,
neuro-muscular diseases, craniofacial anomalies,
airway anomalies, chromosomal disorders, or
syndromic conditions were excluded. The patients’
polysomnographic and demographic data including
gender, age, weight, height and tonsil size were
reviewed from medical records.

Polysomnography (PSG)

Overnight PSG was performed using a
computerized PSG system (Sandman Elite® version 8
Tyco, healthcare, Canada). The following parameters
were measured: electroencephalogram (F,-M, C,-M,,
O,-M, and F-M,, C.-M,, O -M,), left and right
electrooculogram, chin and leg electromyograms,
electrocardiogram, airflow by oronasal thermistor
and nasal pressure transducer, chest and abdominal
effort using piezoelectric belts, body position, oxygen
saturation using a pulse oximeter (Nellcor, Melville,
CA) and end-tidal CO, by capnometer (Capnocheck®
PLUS, SIMS BCl Inc., WI).

Children were continuously monitored by a
pediatric sleep technician through an infrared video
camera. Polysomnograms were manually scored by
certified polysomnography sleep technicians and
interpreted by certified sleep physicians. Sleep and
associated events were scored using the standard
criteria of the American Academy of Sleep Medicine
(AASM)U19,

Obstructive apnea was defined as the
absence of airflow on thermistor lasting for at least
two consecutive breaths despite the presence of
respiratory efforts. Central apnea was defined as the
absence of airflow on thermistor along with the absence
of respiratory efforts in combination with one of the
following; 1) lasting for at least 20 seconds, 2) lasting
for at least two consecutive breaths and resulting in
3% oxygen desaturation and/or arousals. Hypopnea
was defined as a 50% reduction in airflow on nasal
pressure lasting for at least two consecutive breaths
and resulting in 3% oxygen desaturation and/or
arousals.
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Apnea-hypopnea index (AHI) was the number
of apneas and hypopneas per hour of total sleep time
(TST). The obstructive AHI of > 1 event/hour was
considered as the presence of obstructive sleep apnea
(OSA). The severity of OSA was categorized as mild
(AHI 1.0-4.9 events/hour), moderate (AHI 5.0-9.9) and
severe (AHI > 10)'7.

Statistical analysis

The data were expressed as mean + SD or
median (interquartile range, IQL) for normal or
abnormal distribution data, respectively. Unpaired
Student’s t-test or the Mann-Whitney U test where
applicable for quantitative data and Chi-square test
for qualitative data were used to compare the data
between the two groups of severe and non-severe
OSA. Potential risk factors for severe OSA were
determined by using logistic regression analysis. A
p-value <0.05 was considered statistically significant.
All statistical analyses were performed by SPSS for
Windows version 13.0.

The present study was approved by the
Siriraj Institutional Review Board (Si 192/2010).

Results

The patients’ characteristics are shown in
Table 1. The present study recruited 73 children with

Table 1. Patients’ characteristics

Characteristics Mean + SD (n = 73)
Age (years) 9.92+3.42
Gender; boys: n (%) 44 (60.3%)
Height (cm) 144.22 +20.20
Weight (kg) 62.28 +26.41
Body mass index (kg/m?) 28.38 +5.99
% weight for height 162.63 +26.26
Degree of obesity; n (%)

Mild 14 (19.2)

Moderate 26 (35.6)

Severe 13 (17.8)

Morbid 20 (27.4)
Severity of OSA; n (%)

Mild (AHI 1-4.9) 22 (30.1)

Moderate (AHI 5-9.9) 23 (31.5)

Severe (AHI > 10) 28 (38.4)
Tonsil size; n (%)

1+ 17 (23.3)

2+ 27 (37.0)

3+ 27 (37.0)

4+ 2(2.7)
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their mean (SD) age 0f 9.92 (3.42) years and 60.3% of
them were boys. The mean (SD) of BMI was 28.38 (5.99)
kg/m?* and %W/H (SD) was 162.63 (26.26). There were
19.2%, 35.6%, 17.8% and 27.4% of children with mild,
moderate, severe and morbid obesity, respectively.
The PSG data revealed 30.1% of mild, 31.5% of
moderate, and 38.4% of severe OSA. All obese

Table 2. Patients’ polysomnographic data

Parameters Median (IQL)
(n=73)
Total sleep time [TST] (hr) 7.0 (6.5-7.5)

Sleep efficiency (%)
Duration of REM stage (%TST)

89.8 (85.3-94.3)
17.2 (12.9-21.7)

Respiratory arousal index (events /hr) 4.1 (2.0-8.9)
AHI (events /hour) 7.3 (4.4-20.4)
SpO2 90-100% (%) 99 (97.0-99.8)
Mean SpO2 (%) 98 (97-98)
Minimum SpO2 (%) 86 (80-90)
Mean P_ CO2 (mmHG) 35 (28-42)
Maximum P, CO2 (mmHG) 42 (38-50)

IQL = inter-quartile range

children with snoring in the present study had OSA.
39.7% of these obese children had enlarged tonsils.
The patients’ polysomnographic data are shown in
Table 2.

The factors analyzed as predictors for
severe OSA are shown in Table 3. Gender, age, height,
weight, and body mass index (BMI) were not
significantly different between the children with severe
OSA (AHI > 10 events/hour) and non-severe OSA
group (AHI < 10 events/hour). The %W/H of severe
OSA group was significantly higher than non-severe
group (171.38+29.54% vs. 157.19+ 22.68%; p=0.02).
The severe-morbid obesity was the significant risk
factor for severe OSA (p=0.038) with OR (95% CI) of
2.80 (1.06-7.42). Tonsillar enlargement was another
significant predicting factor for severe OSA (p=0.018)
with OR (95% CI) 0f 3.28 (1.22-8.81).

Discussion

The present study demonstrated % W/H
was associated with severe OSA. When stratified
%W/H into degree of obesity, severe to morbid
obesity (%W/H > 160) was a significant predictor of
severe OSA. Enlarged tonsils at least 3+ were also an
independent risk factor for severe OSA. However, the

Table 3. Comparison of characteristics between severe and non-severe OSA

Factors Severity of OSA p-value Odds ratio (95% CI)
AHI < 10 AHI > 10
mean + SD (n =45) mean + SD (n = 28)
Gender; n (%) 0.95
Boys 27 (61.4%) 7 (38.6%)
Girls 18 (62.1%) 111 (37.9%)
Age (years) 9.86 +3.69 10.03 +2.99 0.84 -
Height (cm) 144.69 +20.92 143.48 +19.34 0.81 -
Weight (kg) 60.93 +25.68 64.44 +27.87 0.58 -
Body mass index (kg/m2) 27.56 +£5.56 29.71 £6.51 0.14 -
%weight for height 157.19 + 22.68 171.38 +£29.54 0.02* -
Degree of obesity; n (%)
Mild 10 (71.4) 4 (28.6) - 1
Moderate 19 (73.1) 7(26.9) 0911 0.92 (0.22-3.92)
Severe 7 (53.8) 6(46.2) 0.348 2.14 (0.44-10.53)
Morbid 9 (45.0) 11 (55.0) 0.133 3.06 (0.71-13.11)
Degree of obesity; n (%)
Mild to moderate 29 (72.5) 11 (27.5) - 1
Severe to morbid 16 (48.5) 17 (51.5) 0.038* 2.80 (1.06-7.42)
Tonsil size; n (%)
Not enlarged (1+-2+) 32(72.7) 12 (27.3) - 1
Enlarged (3+-4+) 13 (44.8) 16 (55.2) 0.018* 3.28 (1.22-8.81)
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severity of OSA was not related to gender, age, body
weight, height, and BMI.

The studies by Marcus et al® and Brook
et al'” found the similar result of significant correlation
between percentage of ideal weight for height and
apnea-hypopnea index in obese children. Other studies
using BMI Z score or BMI to determine the degree of
obesity also revealed the correlation between degree
of obesity and severity of OSA®7!111218 On the other
hand, there were studies that failed to establish this
correlation®*>!3. Unlike the consistent results in
adults, the effect of obesity on severity of OSA in
childhood remains inconclusive. These conflicting
results may be due to the fact that association
between obesity and OSA in children is influenced
by multifactorial causes such as ethnicity, age and
adenotonsillar size". In addition, the criteria defined
for obesity and OSA in each study was different. The
present study used %W/H, instead of BMI, to reflect
degree of obesity because there is standard reference
of %W/H in Thai children. The standard BMI value for
age and gender among Thai children is not available
and using fixed cutoff point of BMI to define obesity
as in adults is inappropriate because standard BMI in
childhood changes with age.

Previous studies demonstrated strong
association between body mass and OSA in Asian and
African-American children. The significant correlation
between degree of obesity and OSA was consistently
reported among Chinese children®’-'V, Redline et al'®
and Rudnick et al"? also found this association in
African-American children. However, the studies
among the white and Hispanic children revealed little
or no association*??, This racial effect is possibly
attributed to the craniofacial structure®?. The present
study conducted in Thai children, therefore, supported
the effect of Asian ethnicity on this association.

Age is another factor affecting the relation
between obesity and OSA. The present study in which
most subjects were older children with mean (SD) age
of 9.92 (3.42) years, supported the previous studies
that obesity increased the risk for OSA in older
children and adolescent*'¥. The study by Kaditis
et al revealed that older children, aged > 6 years, who
were obese had twice-greater risk for moderate to
severe OSA when compared to non-obese children.
Nevertheless, children < 6 years old were at risk for
moderate to severe OSA irrespective to body mass.
Another study found BMI of OSA children was
greater than of non-OSA children only for children
aged > 8 years.
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In the present study, tonsillar enlargement,
defined as tonsil size 3+- 4+, was a predictor for
severe OSA. This finding was in agreement with
previous studies that assessed tonsil size by clinical
inspection®”!'Y. This may be the reason why adeno-
tonsillectomy improves, even not cure, OSA in most
obese children.

The strength of the present study is that
it was conducted in Thai children. Prevalence of
obesity has been increasing in Thailand as other
countries and as mentioned, ethnicity is a factor
contributing to the association between degree of
obesity and OSA severity'>!'®, However, reports
concerning this association in Thai obese children
have not been available.

The limitations of the present study are
retrospective in data collection. Consequently, some
information such as detailed history of snoring,
adenoid size, and neck, chest, abdominal, waist, or hip
circumferences may be incomplete. In addition, the
present study recruited obese children who had
snoring symptom, not from general obese population.
Furthermore, the authors’ institute is a medical school
hospital so that most children were referred from
other medical centers and may experience more severe
symptoms. This may be the reason why all obese
children with snoring in the present study had OSA.
Finally, evaluation of tonsil size might be varying
because the assessment was performed by many
physicians.

Conclusion

Among Thai obese children, tonsillar
enlargement and %W/H were related to severity of
OSA. Severe to morbid obesity as determined by
%W/H > 160 could be a predictor for severe OSA
which may cause multiple consequences and leading
to high morbidity and mortality. Therefore, children
with severe to morbid obesity should be early detected
and further investigations should be done to rule out
severe OSA.

Acknowledgement

The authors wish to thank Associate
Prof. Nuanchan Prapphal, MD for review and
comment on this manuscript and Assist Prof.
Dr. Chulaluk Komoltri for assistance in statistical
analysis.

Potential conflict of interest
None.

1349



References

L.

10.

11.

Lumeng JC, Chervin RD. Epidemiology of pediatric
obstructive sleep apnea. Proc Am Thorac Soc 2008;
5:242-52.

Mallory GB Jr, Fiser DH, Jackson R. Sleep-
associated breathing disorders in morbidly obese
children and adolescents. J Pediatr 1989; 115:
892-7.

Marcus CL, Curtis S, Koerner CB, Joffe A, Serwint
JR, Loughlin GM. Evaluation of pulmonary
function and polysomnography in obese children
and adolescents. Pediatr Pulmonol 1996;21: 176-83.
Silvestri JM, Weese-Mayer DE, Bass MT,
Kenny AS, Hauptman SA, Pearsall SM. Poly-
somnography in obese children with a history of
sleep-associated breathing disorders. Pediatr
Pulmonol 1993; 16: 124-9.

Verhulst SL, Schrauwen N, Haentjens D, Suys B,
Rooman RP, Van Gaal L, et al. Sleep-disordered
breathing in overweight and obese children and
adolescents: prevalence, characteristics and the
role of fat distribution. Arch Dis Child 2007; 92:
205-8.

Wing YK, Hui SH, Pak WM, Ho CK, Cheung A, Li
AM, et al. A controlled study of sleep related
disordered breathing in obese children. Arch Dis
Child 2003; 88: 1043-7.

XuZ,Jiaqing A, Yuchuan L, Shen K. A case-control
study of obstructive sleep apnea-hypopnea
syndrome in obese and nonobese chinese
children. Chest 2008; 133: 684-9.

Peppard PE, Young T, Palta M, Dempsey J,
Skatrud J. Longitudinal study of moderate weight
change and sleep-disordered breathing. JAMA
2000;284:3015-21.

Young T, Palta M, Dempsey J, Skatrud J, Weber S,
Badr S. The occurrence of sleep-disordered
breathing among middle-aged adults. N Engl J
Med 1993; 328: 1230-5.

Brooks LJ, Stephens BM, Bacevice AM. Adenoid
size is related to severity but not the number of
episodes of obstructive apnea in children. J Pediatr
1998; 132: 682-6.

Lam YY, Chan EY, Ng DK, Chan CH, Cheung JM,
Leung SY, et al. The correlation among obesity,
apnea-hypopnea index, and tonsil size in children.
Chest 2006; 130: 1751-6.

1350

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Rudnick EF, Walsh JS, Hampton MC, Mitchell RB.
Prevalence and ethnicity of sleep-disordered
breathing and obesity in children. Otolaryngol
Head Neck Surg 2007; 137: 878-82.

Goodwin JL, Kaemingk KL, Fregosi RF, Rosen GM,
Morgan W], Sherrill DL, et al. Clinical outcomes
associated with sleep-disordered breathing in
Caucasian and Hispanic children—the Tucson
Children’s Assessment of Sleep Apnea study
(TuCASA). Sleep 2003; 26: 587-91.

Kaditis AG, Alexopoulos EI, Hatzi F, Karadonta I,
Chaidas K, Gourgoulianis K, et al. Adiposity in
relation to age as predictor of severity of sleep
apnea in children with snoring. Sleep Breath
2008; 12:25-31.

Stepanski E, Zayyad A, Nigro C, Lopata M, Basner
R. Sleep-disordered breathing in a predominantly
African-American pediatric population. J Sleep Res
1999; 8: 65-70.

Iber C, Ancoli-Israel S, Chesson A, Quan SF.
The AASM manual for scoring of sleep and
associated events: rules, terminology and
technical specifications. Westchester, IL:
American Academy of Sleep Medicine; 2007.
Katz E, Marcus C. Diagnosis of obstructive
sleep apnea syndrome in infants and children.
In: Sheldon S, Ferber R, Kryger M, editors.
Principles and practice of pediatric sleep
medicine. Philadelphia: Elsevier; 2005: 197-210.
Redline S, Tishler PV, Schluchter M, Aylor J, Clark
K, Graham G. Risk factors for sleep-disordered
breathing in children. Associations with obesity,
race, and respiratory problems. Am J Respir Crit
Care Med 1999; 159: 1527-32.

Kohler M. Risk factors and treatment for
obstructive sleep apnea amongst obese children
and adults. Curr Opin Allergy Clin Immunol 2009;
9:4-9.

Kohler M, Lushington K, Couper R, Martin J, van
den HC, Pamula Y, et al. Obesity and risk of sleep
related upper airway obstruction in Caucasian
children. J Clin Sleep Med 2008; 4: 129-36.

Liu Y, Lowe AA, Zeng X, Fu M, Fleetham JA.
Cephalometric comparisons between Chinese
and Caucasian patients with obstructive sleep
apnea. Am J Orthod Dentofacial Orthop 2000; 117:
479-85.

J Med Assoc Thai Vol. 94 No. 11 2011



magaaunniuladadesnamsiianazugamelavasnaurugunsaluanady

NUNWT RANANEWIA, UEWAIY LAsna, AINA sAuIBNwIag, dmude lradainsna, dnsWus gAoz,
yuna xzluwIs, gimu AsaneNAs

Smgulseaan; aANEIATNENAUD 75919 AN ULIITEY 1A IUUAZAIINUKTITRIN 12T A e e
susvaL luan ne

Sapuazisnis: wunsdnmeeundaluintinaaueny 3-15 i e isusunsulszauaslnfunisnsa
nsueumAwlaLE polysomnography TEWANNNTIAN WA, 2552 5\7 AquIend WA, 2553 momyouiﬁnmmf
N9DEIAYBIINARAN UTIA G (%weight for height; %W/H) Faum 120 mﬂﬂ UAZULNTEAUATINTHLT
apenzeauiueaunes (BWH 120-139) aautunats (%W/H 140-159) aauxin (%W/H 160-199) uas
@yougmm (%W/H > 200) zv'cruﬂﬁq:wg/mmﬂ‘lwmm@”uﬁﬂlﬁ AHI dTusarivap gL uaziealinay
sgaelagnisaLgsInde AHI > 10 m{m’@ffofm

NANISANE; ;umnfmmummumﬂu 73 778 mmmﬂ 9.92 + 3.42 7 whunAmesesas 60.3 ARRLAT
NIANY 28.38 £ 5.99 NNAF ANARETELAZIBI A NINTAING 162.63 + 26.26 TNWLAIINUANATY
YBUNA 818 ATINIGY L memmmzvmmzmwnmmmom/mma?@iﬂmm@wmmmumimuum
muﬁ'ﬁ;@mmmmwunmmnmswrzvlvummmmmnmN@mqmmmmmmnm:m7\7 2 nqu (171.38%
+20.54%, 157.19% + 22.68%: p = 0.02) WBNAINHUANTIBIUIINYFBETUTTS (OR 2.80, 95% CI 1.06-7.42;
p = 0.038) uaznaudalnes o 3+ 3l (OR 3.28, 95% CI 1.22-8.81; p = 0.018) whalaseideamanisia
Mazngame s A T U

g1l Winiaauiniiesauuusiinauidenaniafaniazgame e utuguuse siudnngui
Aifanisueunsupasiasunisdumuieddagentazvgamelasnensutuguuse ilasainn1azdanas

ne IMAANAUNINTEUAEBE1NAINLN1 A

J Med Assoc Thai Vol. 94 No. 11 2011 1351




<<
  /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


