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ABSTRACT

Introduction: Increasing trend of obesity among adolescents is a world-
wide phenomenon. There is a scarcity of research on obesity in the later
part of adolescence from rural part of India.

Objective: To find out the prevalence and factors associated with obesity
among college students studying 11th& 12th standard between 15 - 19
years of age.

Methods: A cross sectional study was undertaken by involving all the
colleges located within the rural field practice area of Kempegowda Insti-
tute of Medical Sciences, Bangalore for a period of 6 months (Apr - Sep
2009).The data was collected from students (n=1170) using pre-tested
structured questionnaires. Anthropometric measurements such as height,
weight, waist circumference and body fat percentage were taken for all
the students. The criteria for overweight/obesity and central obesity
were based on proposed WHO Asia-Pacific guidelines and International
Diabetes Federation (IDF) guidelines.

Results: Overweight/ obesity were found to be 6.1% and 7.2% respec-
tively and central obesity of 1.9%.The overweight/obesity had significant
association with age and family history of obesity. The mean BFP was
significantly higher among boys in the age group of 15-16 years com-
pared to 17-19 years age group and significant difference in the mean
BFP was noted among both boys and girls with family history of obesity.
The mean body fat percentage was significantly high in over-
weight/obesity and central obesity.

Conclusions: The present research has found prevalence of over-
weight/obesity of 13.3% and central obesity of 1.9% respectively in the
age group of 15-19 years, which needs to be confirmed in future studies.

Key words: Adolescent, body mass index, central obesity, body fat per-
centage, physical exercise.

Extensive review of literature at that point of time has
shown that there is a scarcity of research on compre-

The burden of obesity has increased exponentially,
affecting all socio-economical groups of both devel-
oped and developing countries, irrespective of age,
sex and ethnicity in recent decades. This prompted
WHO to describe obesity as an escalating global epi-
demic.

Obesity in adolescence is a significant risk factor for a
range of serious non-communicable diseases in adult-
hood such as cardiovascular diseases, diabetes melli-
tus, osteoarthritis, gall bladder diseases, cancers and
increased risk of mortality. 2Increasing trend of obesity
among adolescents is a worldwide phenomenon3and
considered as one of the major public health challenge
of the 21st century .4

hensive assessment of obesity in the age group of 15-
19 years by using BMI, waist circumference and body
fat percentage measurement in rural part of India. In
this context, the present research was undertaken to
find out the prevalence and factors associated with
obesity among college students in rural area of Banga-
lore, Karnataka, India.

METHODS AND MATERIALS

Subjects: The present cross sectional study was carried
out in Kengeri PHC area located within the rural field
practice area of Kempegowda Institute of Medical
Sciences, Bangalore from April to September
2009.There were two colleges and both were included
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in the study. A total of 1205 students, out of which
1170 (97.1%) students aged between 15-19 years study-
ing in 11th and 12thstandard were available for the
study. At the beginning, consent of the college author-
ity and students were obtained and the data was col-
lected by an interview method using a pre-tested
structured questionnaire from study subjects by
trained investigators.

Anthropometric Measurements: Trained investigators
measured height, weight and waist circumference of
the study subjects by following standard procedures
and guidelines. The height was measured to the near-
est 0.5 cm with stadiometer. Weight was measured to
the nearest 0.5 kg with weighing scale.

According to proposed WHO Asia-Pacific guidelines®,
a subject was considered overweight if the body mass
index (BMI) was >23 kg/m?2 and obese if the BMI was
>25 kg/m2, and according to International Diabetes
Federation (IDF) guidelines,écut-offs for waist circum-
ferences to define central obesity was >90 cm for boys
and >80 cm for girls.

Assessment of Body fat percentage (BFP): Body fat
percentage was assessed by Bio-electrical impedance
(BIA) method. It is based on the principle that tissues
containing water such as muscles, blood vessels and
bones are highly conductive with electricity, but fat
tissues are not, therefore by using this principle it is
possible to determine the ratio of fat tissues to other
tissues in the body by measuring the electric resistance
of the body tissues by extremely weak electric current
application (50-500 micro amp) to the body. In the bio-
electrical impedance method, a small alternating cur-
rent is passed through the body to assess the body fat
percentage by feeding details such as age, sex and
height of the subject in to the instrument using
OMRON body fat monitor (HBF - 306).” The repeated
measurements were taken on a subsample of study
subjects for reliability analysis.

Statistical Analysis: In this study, both descriptive
(percentage, mean and standard deviation) and infe-
rential statistics were used to analyse the data. The
Chi-square test was used to find out the association
between overweight/obesity and socio-demographic
characteristics, physical exercise and type of diet. The
standard error of the mean (SEM) was used for the

analysis of BFP with the socio-demographic characte-
ristics, physical activity, type of diet and anthropome-
tric data (BMI and waist circumference). The Student’s
t-test was used to find out difference between the
mean values of BFP between two groups. All the sta-
tistical analysis were performed using Statistical Pack-
ages for Social Sciences (Window version 17.0; SPSS
Inc, Chicago (IL), US.

RESULTS

Prevalence of obesity: Out of 1170 study subjects, 569
(48.6%) were underweight, 445 (38.0%) were normal
and 156 (13.3%) were considered as over-
weight/obese, of which 72 (6.1%) were overweight
and 84 (7.2%) were obese according to BMI. According
to waist circumference 22 (1.9%) were considered to be
suffering from central obesity.

Association between socio-personal characteristics and
overweight/obesity: Eighty seven (15.8%) study sub-
jects in the age group of 17-19 years were over-
weight/obese as compared to 69 (11.1%) from 15-16
years group and after adjustment with other variables
indicate that age was found to be a significant factor in
predicting obesity (P <0.005). The odds of having ob-
esity in 17-19 yrs age group was found to be 1.699
times when compared to 15-16 yrs age group (aOR
1.699; 95%CI 1.190-2.425).

Among girls, 92 (14.8%) were overweight/obese com-
pared to 64 (11.7%) among boys. Among overweight/
obese, 84 (24.9%) had family history of obesity and af-
ter adjustment with other variables indicate that fami-
ly history of obesity was found to be a significant fac-
tor in predicting obesity (P<0.001). The odds of having
obesity for a person without family history of obesity
is 0.277 times when compared to a person with family
history of obesity (aOR 0.277; 95% CI 0.195-0.393).

Overweight/obesity was found in 143 (16.7%) subjects
who were not engaged in physical exercise (a mini-
mum of 5 days in a week and 30 min/day) compared
to 13 (4.1%) of those engaged physical exercise.

According to the diet, 56 (14.4%) of the subjects on ve-
getarian diet were considered as overweight/obese as
compared to 100 (12.8%) on mixed diet (Table 1).

Table 1: Association between socio-personal characteristics and overweight/obesity

Variable Category Subjects (n=1170)  Overweight/obesity (%) OR aOR 95%CI P-value #

Age (years) 15-16 621(53.1) 69(11.1) 1.50 1.699 1.190-2.425 <0.005*
17-19 549 (46.9) 87(15.8)

Sex Boys 548 (46.8) 64(11.7) 1.31 1.442 0.997-2.086 0.052(NS)
Girls 622(53.2) 92(14.8)

Type of family Nuclear 948(81) 132(13.9) 0.75 0.704 0.438-1.134 0.149(NS)
Non-nuclear  222(19) 24(10.8)

Family h/o obesity = Present 337(28.8) 84(24.9) 0.29 0.277 0.195-0.393 <0.001*
Absent 833(71.2) 72(8.2)

Physical exercise No 482 (41.2) 61(12.7) 0.90 0.772 0.535-1.115 0.168(NS)
Yes 688 (58.8) 95(13.8)

Type of diet Vegetarian 389 (33.2) 56(14.4) 0.87 0.812 0.563-1.173  0.268(NS)
Mixed 781(66.8) 100(12.8)

* Statistically significant, NS = Not significant; #based on multiple log reg)
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Socio-personal characteristics and mean BFP: In the
current study, mean BFP was shown to be higher
among girls compared to boys in both age groups. The
mean BFP was significantly higher among boys in the
age group of 15-16 years compared to those in the age
group of 17-19 years, but no significant difference
among girls. In this study, significant difference in the

mean BFP was noted among both boys and girls with
family history of obesity.

The mean BFP was shown to be significant higher
among boys who were not engaged in physical exer-
cise but no significant difference among girls. With
regard to type of diet, no significant difference in BFP
was observed among both boys and girls (Table 2).

Table 2: Distribution of socio-personal characteristics according to mean body fat percentage

Variable Category Boys Girls
n=548 BFP(Mean+SEM) p value n=622 BFP(Mean+SEM) p Value

Age 15-16 246 16.8+0.34 <0.04* 375 23.740.29 0.66(NS)
17-19 302 15.8+£0.35 247 23.9+0.41

Type of family Nuclear 453 16.3+0.26 0.68(NS) 495 24.0£0.26 0.16(NS)
Non nuclear 95 16.1+0.71 127 23.240.54

Family h/o obesity Present 148 18.3+0.51 <0.0001* 189 24.9+0.47 <0.003*
Absent 400 15.5+0.27 433 23.3+0.27

Physical exercise No 342 16.7+0.35 <0.002* 514 23.8+0.26 0.82(NS)
Yes 206 15.5+0.31 108 23.940.62

Type of diet Veg 158 16.6+0.50 0.46(NS) 231 23.7+0.41 0.68(NS)
Mixed 390 16.2+0.28 391 23.91£0.29

* Significant at 0.05 level of confidence, NS = Not significant; to.os= 1.980, SEM = Standard Error of Mean

Table 3: Association between body mass index and central obesity with body fat percentage

Variable Category Boys (n=548) Girls (n=622)

N BFP(Mean+SEM) p value n BFP(Mean+SEM) p value
BMI Obese 64 25.8+0.56 <0.0001* 92 31.9+40.52 <0.0001*
Non obese 484  15.0+0.21 530  22.4+0.21
Central obesity Present 8 30.5+2.06 <0.0001* 14 29.9+2.13 <0.0001*
Absent 540  16.1+0.23 608  23.7+0.24

* Significant at 0.05 level of confidence; to.os= 1.980, SEM = Standard Error of Mean

Obesity (BMI), central obesity and mean BFP: In the
current study, mean BFP was significantly higher
among obese compared to non obese among both boys
and girls. Similarly, mean BFP was significantly higher
among the subjects having central obesity as com-
pared to those without central obesity (Table 3).

DISCUSSION

In the present study, the prevalence of overweight and
obesity in the age group of 15-19 years according to
BMI (proposed WHO Asia-Pacific guidelines) was
6.1% and 7.2% respectively, together constitute 13.3%.
It is an interesting finding that prevalence of obesity
was higher compared to overweight. Most of the stu-
dies on obesity in the later part of adolescence in In-
dian soil adopted WHO or IOTFclassifications.8? these
classifications underestimate the prevalence of obesity
among Indian adolescents because of higher cut-off
adopted in these classifications.

The prevalence of overweight/obesity was higher in
the age group of 17-19 years compared to the subjects
in 15-16 years. This could be due to the fact that, in the
later part of adolescence, the chance of obesity in-
creases due to high burden of college work and aca-
demic competitiveness, which decreases the participa-
tion in sports and other forms of physical activi-

ties.10This trend shows that obesity in later part of ado-
lescence may pass on to adulthood and can cause se-
rious metabolic derangement and cardiovascular dis-
eases leading to premature death.!!

In this study overweight/obesity was higher among
girls compared to boys. This may be due to increased
restriction on outdoor sports and other activities in the
society. In a study conducted by Seema Choudhary!2in
rural Varanasi by involving girls in the age group of
10-19 years found that overweight and obesity was
22% and 0.7% respectively, together constituting
3%,which is lower compared to the prevalence among
the girls observed in the current study.

The prevalence of central obesity was 1.9%, and it was
higher among girls (2.1%) compared to boys (1.6%). In
study conducted in Iranusing IDF guidelines show
that prevalence of central obesity among girls was
1.2%, 13 which is lower compare to present study. Cen-
tralobesity is considered as a significant causative fac-
tor in the development of metabolic syndrome and
cardiovascular diseases. The study on Korean adoles-
cents also shown that prevalence of central obesity
was high among girls and this could be due to gender
related genetic predisposition to the accumulation of
visceral fat.14
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Overweight/obesity and BFP was higher in subjects
having family history of obesity. Ina study conducted
by Goyal RK observed that family history of obesity
was significantly associated with obesity among ado-
lescents and this could be due to dominant genes in-
volved in the development of obesity.15 In this context,
family is a critical window of opportunity to tackle
obesity in adolescence which should start from early
childhood by involving the family, school/college and
local community in long term behavioural modifica-
tion strategies and family history of obesity should be
used as a screening tool for the identification of high
risk adolescents for obesity.

In this study, among boys, BFP was significantly high-
er in the age group of 15-16 years compared to those in
the age group of 17-19 years, which is similar to the
findings from a study conducted among Korean ado-
lescents.16 Surprisingly overweight/obesity was sig-
nificantly higher among 17-19 years in both the
groups, but BFP was significantly higher in 15-16
years among boys. These difference needs to be inves-
tigated further.

Among boys, BFP was higher among those who are
not engaged in physical exercise and among girls, this
difference was not observed, which needs to be
probed further.

Mean BFP was significantly higher among obese com-
pared to non-obese according to BMI and central obes-
ity. In a study conducted on Chinese adolescents from
rural area shown that BFP highly correlated with BMI
and central obesity.l”Theseevidence strengthen that
BMI, waist circumference and BFP are useful and reli-
able indicators in measuring obesity in later part of
adolescence.

This study is cross-sectional in nature; hence it is diffi-
cult to make causal inference of the observations. The
BIA (Bioelectrical Impedance Analysis) is attractive in
terms of cost, equipment portability and minimal need
for personnel training but considered as doubly indi-
rect method in the measurement of BFP.

The current research has shown higher prevalence of
obesity and in this regards, there is a need to confirm
these observations by undertaking large sample multi-
centric studies by using BMI, waist circumference and
BFP and The future research should also focus on
bring out appropriate cut-off values for BMI, waist cir-
cumference and BFP for the classification of obesitya-
mong Indian adolescents,there by preventing them
from becoming victims of chronic diseases and prema-
ture death in the near future.

CONCLUSION

The present research has found prevalence of over-
weight/obesity of 13.3% and central obesity of 1.9%
respectively and associated with age and family histo-
ry of obesity. The mean BFP was significantly higher

in overweight/obesity and central obesity. Further
studies are needed to confirm these results.

REFERENCES

1. Ravi Rohilla, JyotiRohilla, MadhurVerma. Adolescent obesity: a
silent epidemic. International Journal of Basic and Applied Medi-
cal Sciences 2013;3(2):320-324.

2. Bharati DR, Deshmukh PR, Garg BS - Correlates of overweight
and obesity among school going children of Wardha city, Central
India. Indian ] Med Res 2008;127:539-543.

3. CibeleDantas Ferreira Morques et al. The prevalence of over-
weight and obesity in adolescents in Bahia, Brazil. NutrHosp
2013;28(2):491-496.

4. Mary Story, James F Sallis, TrocyOrlean C - Adolescent obesity:
Towards evidence -based policy and environmental solutions.
Journal of Adolescent Health 2009;45:51-S5.

5. Masaharu Kagawa, Deborah Kerr, Hagato Uchida, Colin W Binns.
Differences in the relationship between BMI and percentage body
fat between Japanese and Austrian-Caucasian young men. British
Journal of Nutrition 2006;95:1002-1007.

6. Marcio C Mancini. Metabolic syndrome in children and adoles-
cents - criteria for diagnosis. Diabetology& Metabolic Syndrome
2009;1:20.

7. Chitra Pillai, Prasad Udhoji, SachinRathod, Kanagasabapathy
Pillai. Comparison of body mass index, body fat percentage and
neck circumference as tools for evaluation of obesity. Nati ] Phy-
siol Pharm Pharmacol 2012;2(2):167-171.

8. Kaneria Y, Singh P, Sharma DC - Prevalence of overweight and
obesity in relation to socio-economic conditions in two different
groups of school-age children of Udaipur city (Rajasthan). JJACM
2006;7(2):133-135.

9. Khadilkar VV, Khadilkar AV, Cole TJ, Chiplonkar SA, Pandit D.
Overweight and obesity prevalence and body mass index trends
in Indian children. Int ] PediatrObes 2011;6(2-2):216-224.

10. Swati Bharowaj, AnoopMisra, LokeshKhurana, Seema Gulati,
Priyali Shah, Naval K Vikram - Childhood obesity in Asians In-
dians: a burgeoning cause of insulin resistance, diabetes and sub-
clinical inflammation. Asia Pac J ClinNutr 2008;17(S1):172-175.

11. Paul W Franks,Robert L Hanson, William C. Knowler, Maurice L
Sievers, Peter H Bennett, Helen C Looker. Childhood obesity,
other cardiovascular risk factors and premature death. N Engl J
Med 2010:362(6);485-493.

12. SeemaChoudhary, Mishra CP, Shukla KP - Nutritional status of
adolescent girls in rural Varanasi. IJPSM 2003;34(1&2):54-61.

13. Salem Z, Vazirinejad R. Prevalence of obesity and metabolic syn-
drome in adolescent girls in South East of Iran. Pak J] Med Sci
2009;25(2):196-200.

14. Jinkyung Park, David C Hilmers, Jason A Mandoza, Janice E
Stuff, Yen Liu, Theresa A Nicklas. Prevalence of metabolic syn-
drome and obesity in adolescents aged 12-19 years: comparison
between United States and Korea. ] Korean Med Sci 2010,25(1):75-
82.

15. Goyal RK, Shah VN, Saboo BD, Phatak SR, Shah NN, Gohel MC,
Raval PB, Patel SS. Prevalence of overweight and obesity in In-
dian adolescent school going children: its relationship with so-
cioeconomic status and associated lifestyle factors.] Assoc Physi-
cians India. 2010;58:151-8.

16. Kayoung Lee, Sangyeoup Lee, Su Yung Kim, Su Jin Kim, Yun Jin
Kim - Percent body fat cutoff for classifying overweight and obes-
ity recommended by the International Obesity Task Force (IOTF)
in Korean children. Asia Pa J ClinNutr 2007;16(4):649-655.

17. Hongjian Wang et al. Patterns and interrelationships of body fat
measures among rural Chinese children aged 6 to 18 years. Pe-
diartics2007;120(1):e94-e101.

National Journal of Community Medicine | Volume 5 | Issue 1 | Jan - Mar 2014

Page 45




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


