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Do overweight students have lower academic
performance than their classmates? A pilot cross
sectional study in a middle school in Tehran
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Abstract

Background: Recently the special attention is given to psychological aspects of childhood obesity in overweight
and obese children. The present pilot study aims to investigate the association of obesity and lipid profile with
school performance among Iranian students.

Methods: 69 middle school male students between the ages of 12 to 14 in 2009–2010 were studied. BMI was
considered as the obesity index. The students’ Grade Point Average (GPA) along with their scores in math,
geometry, calculus, English and absent rate were obtained as academic performance. Serum lipid profile was also
assessed by a uniform method.

Results: The GPA score, math and geometry scores were lower in overweight students in comparison with control
group. The study of serum lipid profile indices showed no significant statistical association between serum lipid
profile and school performance.

Conclusions: Our results support previous findings pointing out the negative effects of obesity on students’ school
performance.
Introduction
The prevalence of obesity among the school-aged chil-
dren and adolescents has considerably increased in many
countries from less than 10% in Russia and East Europe
to more than 30% in the U.S [1].
There exist several studies regarding the medical co-

morbidities of obesity in childhood and adolescence such
as increased risk of cardiovascular diseases, musculoskel-
etal disorders, hypertension, hypothyroidism, sleep dis-
turbance [2-4]. It is noticeable that, recently there is a
special attention to psychological aspects of childhood
obesity and mental well-being in overweight and obese
children [5,6]. It has been shown that body image distor-
tion in adolescents can cause distress and depression [7].
In addition, high BMI in term of being overweight is
more prevalent among 6–10 old aged psychological dis-
satisfied children [8]. As a result, obesity related to distress
and psychological problems in children and adolescents
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can be accompanied with unusual behaviors for weight
reduction such as strict diet or drug use [9]. One of the
most challenging psychological co-morbidities of child-
hood obesity is poor school performance; however, certain
controversy remains in this regard. Many studies empha-
sized on positive relationship between obesity and poor
school performance [10-13], while others has proved no
significant correlation between these two issues [14,15].
The majority of the existing studies have assessed the
relation between Body Mass Index (BMI) and school per-
formance without taking into account serum lipid level.
The aim of the present pilot study is to investigate the

association of obesity and lipid profile with school per-
formance among Iranian students considering the cultural
diversity, ethnicity and educational characteristics in Iran.

Material and methods
Sampling technique
This cross-sectional study was conducted on the 69 school
male students between the age of 12 to 14 in 2009–2010.
They were studying in one of the private school in Tehran
and they were matched socioeconomically (Table 1).
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Table 1 Demographic characteristics of students

Variables Minimum Maximum Mean Std. deviation

Sociodemographic Mean age of students 12 14 13.25 0.315

Time spent in school (Hours per day) 8.5 8.5 8.5 0

Time spent in school (Hours per week) 51 51 51 0

Average family income (USD per month) 1840 2970 2080.4 233.473

Growth indices HEIGHT 134.00 170.00 151.0290 7.71929

WEIGHT 30.00 72.00 46.6377 12.00242

BMI 14.22 31.11 20.2310 3.98650

School performance LANGUAGE 12.75 20.00 19.0233 1.18141

Calculus 2.00 20.00 18.3856 2.84753

Geometry 12.00 20.00 18.8178 1.38560

Math 10.63 20.00 18.6017 1.86108

GPA 15.28 19.83 18.9417 .81546

Absent Rate .00 11.00 1.7458 2.09756

Serum Lipid Profile TG 34.00 241.00 84.6250 40.85242

LDL 10.00 174.00 102.0217 29.25177

HDL 32.00 135.00 52.2609 15.45522

CHOL 100.00 258.00 171.4167 27.28169

Table 2 Comparison of school performance indices
between overweight and control group

Mean (Std) in
overweight (39)

Mean (Std) in
control group (30)

P value

GPA 18.8 (0.193) 19.06 (0.557) 0.12

Math 18.04 (2.456) 19.1 (0.845) 0.002

Calculus 17.64 (3.891) 19.05 (1.032) 0.4

Geometry 18.44 (1.728) 19.15 (0.881) 0.03

Language 18.89 (1.502) 19.14 (0.798) 0.31

Absent Rate* 1.6 (2.362) 1.8 (1.857) 0.15

*Day per school year.
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None of the students had experienced chronic serious
diseases or medical problems influencing their school
performance based on the medical records in school.

Weight measurement
The anthropometric measurements including weight
and height were obtained while individuals wearing light
cloths and no shoes. The students' weights were
measured by a single trained physician at the beginning
of the school year with the same wall-mounted sta-
diometer and a digital scale. The BMI was calculated as
dividing body weight by squared height (kg/m2).
Afterwards, the results were compared with the BMI

age-adjusted chart for males and the students with BMI
values over the 85 percentile were considered as an
overweight and those with BMI values over the 95
percentile as obese ones [16,17].

Laboratory assessment
Early in the morning about 10 ml of venous blood sam-
ples, after 12 hours of fasting, were obtained from each
student for biochemical tests. Lipid profile including tri-
glyceride, total cholesterol, LDL cholesterol and HDL
cholesterol were centrifuged for plasma concentration
and they were restored at the same laboratory.

Evaluation of the academic performance
The students’ actual Grade Point Average (GPA) along
with their score in math, geometry, calculus and English
were obtained at the end of the academic year from the
school records. Also the absenteeism rate was estimated
for each student at the end of the educational year based
on the school reports and it is considered as a one of
the school performance indices.

Ethical approval
The project was conducted in accordance with declaration
of Helsinki and the guidelines of the Iranian Ministry of
Health and Medical Education. It was approved by the
Ethical Board Committee of the Endocrinology and
Metabolism Research Institute (EMRC). An informed
consent was obtained from each participant and their
parents before the investigation. No action was done without
the informed consent of all participant and their parents.

Statistical analysis
All data were analyzed using SPSS 16. A descriptive data
analysis was performed to assess the subjects’ socio-
economic status, academic performance, growth indices



Table 3 Comparison of school performance indices
between obese students and control group

Mean (Std) in
obese students (14)

Mean (Std) in
control group (55)

P value

GPA 18.5 (1.376) 19.05 (0.566) 0.43

Math 17.08 (3.248) 18.98 (1.043) 0.021

Calculus 16.43 (5.39) 18.88 (1.425) 0.58

Geometry 17.72 (2.309) 19.09 (0.870) 0.014

Language 18.37 (2.074) 19.18 (0.770) 0.39

Absent Rate* 1.75 (3.137) 1.74 (1.787) 0.54

*Day per school year.
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and laboratory variables. Student’s t-distribution or its
nonparametric equivalent was used when necessary. Point
estimation with a confidence interval of 95% was used to
compare average grades of the participants and other quan-
titative variables between the study groups. P-values lower
than 0.05 were considered statistically significant.

Results
A total of 69 participants with the mean age of 13.25 ±
31 years were enrolled in this pilot study. The BMI
mean was 20.22 ± 3.9 kg/m2. In this study, 39 students
were overweight and obese (BMI ≥ 85%) (Table 1).
The GPA score was lower in overweight student 18.8 ±

0.19 in comparison with the control group 19.06 ± 0.55
(p = 0.12). The same results were seen in math and
geometry scores which were statistically lower in over-
weight students (18.04 vs. 19.1 for math and 18.44 vs.
19.15 for geometry) (p < 0.05) (Table 2). Obese students
(BMI ≥ 95%) have lower grade in most subjects regarding
math, geometry and English (Table 3).
Although the average grade point, in calculus and for-

eign language scores were lower in overweight and obese
students, the differences were not statistically significant.
The absenteeism rate as an indicator of school per-

formance was not substantially higher in overweight and
obese students (p > 0.5).
The study of serum lipid profile indices obtained from

48 students showed no significant statistical association
Table 4 Comparison of school performance indices according

TG CHOL

High TG
group (10)

Normal TG
group (32)

High CHOL
group (21)

Normal C
group (2

GPA 18.92 (0.83) 18.87 (0.91) 18.75 (1.11) 19.01 (0.5

Math 18.75 (1.72) 18.54 (1.74) 18.38 (2.09) 18.8 (1.25

Calculus 18.72 (2.20) 18.49 (2.03) 18.26 (2.37) 18.83 (1.6

Geometry 18.77 (1.50) 18.6 (1.59) 18.5 (1.96) 18.78 (1.0

Language 19.03 (0.92) 18.9 (1.40) 18.77 (1.73) 19.09 (0.6

Absent Rate* 1.2 (1.39) 2.1 (2.53) 1.95 (2.74) 1.85 (1.90

*Day per school year.
between serum lipid profile and school performance
(Table 4).

Discussion and conclusion
To our knowledge, the present research is one of the
first studies which demonstrated the influence of both
BMI and serum lipid levels on school performance. Since
prior study had run by Huang et al. in 2006 had examined
the effect of both BMI and body fat index (according to
foot bioelectric impedance) on academic performance [12]
in which the cultural issues and ethnicity impact on the
relation of obesity and school performance by student so-
cioeconomic matching were considered.
Our results support previous findings pointing out the

negative effects of obesity on school performance [10,14].
Almost all the school performance indices measured in
our study were lower in obese students; however the dif-
ferences were only significant for mathematics and geom-
etry. It is noteworthy that, in this study student school
performance was not in relation to serum lipid levels. Sev-
eral anthropometric measurement techniques such as the
triceps skin fold have been applied o determine the over-
weight and obese individuals [18,19]; besides, body mass
index (BMI) is still the popular and accurate technique in
this regard [20-22]. Although there are many methods of
students’ school performance assessment such as IQ,
grade rank, grade point average, days absent, visit to
school nurse, enrollment in extracurricular activities, and
plans to further schooling. The recent studies focused on
the average grade in core academic subjects including
Mathematics and English (foreign language) as a true
proxy for school performance [12,23]. According to these
researches GPA, math, geometry, calculus and foreign
language scores and also absenteeism rate were used as a
school performance in our study.
There are some investigations affirming the inverse

relationship between obesity and school performance
[10,14] similar to the recent systematic review and meta-
analysis in 2010 which was in agreement with the corre-
lation of high BMI and low IQ in school-aged children
as a school performance proxy [24]. Furthermore, Hollar
to serum lipid profile

LDL HDL

HOL
1)

High LDL
group (13)

Normal LDL
group (29)

Low HDL
group (3)

Normal HDL
group (39)

6) 19.07 (0.76) 18.8 (0.93) 19.08 (1.12) 18.86 (0.88)

) 19.07 (1.15) 18.37 (1.90) 18.79 (1.67) 18.58 (1.74)

7) 19.11 (1.28) 18.29 (2.28) 18.83 (1.25) 18.52 (2.10)

3) 19.03 (1.15) 18.46 (1.69) 18.75 (2.16) 18.63 (1.54)

4) 19.16 (1.04) 18.83 (1.40) 19.66 (0.47) 18.87 (1.32)

) 1.69 (2.01) 2 (2.49) 0.33 (0.57) 2.02 (2.38)
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D et al. showed that the adaptation of certain anti-
obesity interventions controlled not only the students’
BMI and blood pressure but also their school perform-
ance [25].
There are some potential explanation for reveres asso-

ciation between student grades average and BMI: firstly,
as proven in previous studies there is a significant cor-
relation between high BMI and depression [26,27], that
could strongly affect student performance. Noting that, a
study in North Korea on 405 students confirmed that,
psychological problems in overweight and obese student
are the major cause of poor school performance rather
than their body image [28]. In addition, the obese stu-
dents are mostly less physically activate [29,30] which
lead them to experience the lower school performance
compared with normal BMI students [31,32].
Beside the investigations which confirmed the negative

relationship between obesity and school performance,
some authors have shown the controversial results. A
study run by Louisa J et al. demonstrated no association
between BMI values and school performance; however,
it reported a negative influence of obesity on cognitive
activities [33]. Interestingly, an Italian study showed the
positive relation of obesity on school performance [34].
There are two main limitations in our study: first,

recording system in governmental school in Iran doesn’t
have a high quality due to a large number of incomplete
health reports. Hence, it is not possible to rely on the
school records in researches and there should be a
supervisory mechanism to control it. Moreover, this
study was a pilot study in one private school in Tehran
hence depriving a large sample size.
According to the existing evidences obesity has a con-

siderable impact on students’ school performance. In
line with them. Our pilot study added new evidence
which confirms these findings. But the key point is that
such outcomes should be adjusted for each country with
variety of a large scope of life style, diet, education sys-
tem, and ethnicity that probably have some influences
on this relation. So that, designing observational and
interventional studies with greater sample size, while
controlling other influential factors are recommended to
validate the relation between obesity and school per-
formance. After confirming this, the corrective interven-
tions might be planned according to these factors in
order to manage obesity in students and subsequently
improve their school performance.

Competing interests
The authors declare that they have no competing interests.

Authors’ contribution
RH carried out the study protocol and participated in data analysis. AP
attended in the school and collected data from samples. AP developed the
idea and managed the team. FAL organized the data and participated in
scientific wrighing. All authors read and approved the final manuscript.
Author details
1Chronic Diseases Research Center, Endocrinology and Metabolism
Population Sciences Institute, Endocrinology and Metabolism Research
Institute, Tehran University of Medical Sciences, Shari’ati Hospital, North
Kargar St, Tehran, Iran. 2Non-Communicable Diseases Research Center
(NCDRC), Endocrinology and Metabolism Research Institute, Tehran
University of Medical Sciences, Tehran, Iran. 3Foundation for education,
research and services on Educational Medicine & School Health, Tehran, Iran.
4Diabetes Research Center, Endocrinology and Metabolism Research
Institute, Tehran University of Medical Sciences, Tehran, Iran.

Received: 27 July 2014 Accepted: 5 August 2014
References
1. Karnik S, Kanekar A: Childhood obesity: a global public health crisis.

Int J Prev Med 2012, 3(1):1.
2. D'Onise K, Lynch J, McDermott R: Does an early childhood intervention

affect cardiometabolic risk in adulthood? Evidence from a longitudinal
study of preschool attendance in South Australia. Public Health 2012,
126(8):682–689.

3. Park M, Falconer C, Viner R, Kinra S: The impact of childhood obesity on
morbidity and mortality in adulthood: a systematic review. Obes Rev
2012, 13(11):985–1000.

4. Deere KC, Clinch J, Holliday K, McBeth J, Crawley EM, Sayers A, Palmer S,
Doerner R, Clark EM, Tobias JH: Obesity is a risk factor for musculoskeletal
pain in adolescents: Findings from a population-based cohort. Pain 2012,
153(9):1932–1938.

5. Russell-Mayhew S, McVey G, Bardick A, Ireland A: Mental Health, Wellness,
and Childhood Overweight/Obesity. J Obes 2012, 2012:281801.

6. Harriger JA, Thompson JK: Psychological consequences of obesity:
Weight bias and body image in overweight and obese youth. Int Rev
Psychiatry 2012, 24(3):247–253.

7. Cho JH, Han SN, Kim JH, Lee HM: Body image distortion in fifth and sixth
grade students may lead to stress, depression, and undesirable dieting
behavior. Nutr Res Pract 2012, 6(2):175–181.

8. Salameh P, Barbour B: Obesity-associated distress in Lebanese
adolescents: an exploratory look at a large cohort of students.
EMHJ 2011, 17:12.

9. Alexius SL, Olinto MTA, Henn RL, Pattussi MP: The association between self
perceptions of psychological well-being and overweight in Brazilian
children. Matern Child Nutr 2012, 8(2):267–274.

10. Taras H, Potts-Datema W: Obesity and student performance at school.
J Sch Health 2005, 75(8):291–295.

11. Florin TA, Shults J, Stettler N: Perception of Overweight Is Associated With
Poor Academic Performance in US Adolescents. J Sch Health 2011,
81(11):663–670.

12. Huang TTK, Goran MI, Spruijt Metz D: Associations of Adiposity with
Measured and Self Reported Academic Performance in Early
Adolescence. Obesity 2012, 14(10):1839–1845.

13. Ramaswamy R, Mirochna M, Perlmuter LC: The negative association of BMI
with classroom effort in elementary school children. J Child Health Care
2010, 14(2):161–169.

14. Abdelalim A, Ajaj N, Al-Tmimy A, Alyousefi M, Al-Rashaidan S, Hammoud
MS, Al-Taiar A: Childhood Obesity and Academic Achievement among
Male Students in Public Primary Schools in Kuwait. Med Princ Pract 2012,
21(1):14–19.

15. Baxter SD, Royer JA, Hardin JW, Guinn CH, Devlin CM: The Relationship of
School Absenteeism With Body Mass Index, Academic Achievement, and
Socioeconomic Status Among Fourth‐Grade Children. J Sch Health 2011,
81(7):417–423.

16. Himes JH, Dietz WH: Guidelines for overweight in adolescent preventive
services: recommendations from an expert committee. The Expert
Committee on Clinical Guidelines for Overweight in Adolescent
Preventive Services. Am J Clin Nutr 1994, 59(2):307–316.

17. Must A, Dallal GE, Dietz WH: Reference data for obesity: 85th and 95th
percentiles of body mass index (wt/ht2) and triceps skinfold thickness.
Am J Clin Nutr 1991, 53(4):839–846.

18. Canning H, Mayer J: Obesity: an influence on high school performance?
Am J Clin Nutr 1967, 20(4):352–354.



Heshmat et al. Journal of Diabetes & Metabolic Disorders 2014, 13:87 Page 5 of 5
http://www.jdmdonline.com/content/13/87
19. Luciano A, Livieri C, Di Pietro ME, Bergamaschi G, Maffeis C: Definition of
obesity in childhood: criteria and limits. Minerva Pediatr 2003, 55(5):453–459.
Epub 2003/11/11. Criteri e limiti della definizione di obesita nell'eta evolutiva.

20. Mei Z, Grummer-Strawn LM, Pietrobelli A, Goulding A, Goran MI, Dietz WH:
Validity of body mass index compared with other body-composition
screening indexes for the assessment of body fatness in children and
adolescents. Am J Clin Nutr 2002, 75(6):978–985.

21. Malina RM, Katzmarzyk PT: Validity of the body mass index as an indicator
of the risk and presence of overweight in adolescents. Am J Clin Nutr
1999, 70(1):131s–136s.

22. Dietz WH, Bellizzi MC: Introduction: the use of body mass index to assess
obesity in children. Am J Clin Nutr 1999, 70(1):123s–125s.

23. Sigfúsdóttir ID, Kristjánsson ÁL, Allegrante JP: Health behaviour and
academic achievement in Icelandic school children. Health Educ Res 2007,
22(1):70–80.

24. Yu Z, Han S, Cao X, Guo X: Intelligence in relation to obesity: a systematic
review and meta‐analysis. Obes Rev 2010, 11(9):656–670.

25. Hollar D, Lombardo M, Lopez-Mitnik G, Hollar TL, Almon M, Agatston AS,
Messiah SE: Effective multi-level, multi-sector, school-based obesity
prevention programming improves weight, blood pressure, and
academic performance, especially among low-income, minority children.
J Health Care Poor Underserved 2010, 21(2):93–108.

26. Pine DS, Goldstein RB, Wolk S, Weissman MM: The association between
childhood depression and adulthood body mass index. Pediatrics 2001,
107(5):1049–1056.

27. Sjöberg RL, Nilsson KW, Leppert J: Obesity, shame, and depression in
school-aged children: a population-based study. Pediatrics 2005,
116(3):e389–e392.

28. Kim B, Park MJ: The influence of weight and height status on
psychological problems of elementary schoolchildren through child
behavior checklist analysis. Yonsei Med J 2009, 50(3):340–344.

29. Hernandez B, Gortmaker S, Colditz G, Peterson K, Laird N, Parra-Cabrera S:
Association of obesity with physical activity, television programs and
other forms of video viewing among children in Mexico city. Int J Obes
Relat Metab Disord 1999, 23(8):845.

30. Freedman DS, Wang J, Maynard LM, Thornton JC, Mei Z, Pierson R, Dietz
WH, Horlick M: Relation of BMI to fat and fat-free mass among children
and adolescents. Int J Obes (Lond) 2004, 29(1):1–8.

31. Tremblay MS, Inman JW, Willms JD: The relationship between physical
activity, self-esteem, and academic achievement in 12-year-old children.
Pediatr Exerc Sci 2000, 12(3):312–323.

32. Coe DP, Pivarnik JM, Womack CJ, Reeves MJ, Malina RM: Effect of physical
education and activity levels on academic achievement in children. Med
Sci Sports Exerc 2006, 38(8):1515.

33. Ells LJ, Hillier FC, Shucksmith J, Crawley H, Harbige L, Shield J, Wiggins A,
Summerbell CD: A systematic review of the effect of dietary exposure
that could be achieved through normal dietary intake on learning and
performance of school-aged children of relevance to UK schools. Br J
Nutr 2008, 100(5):927–936.

34. Zoppi G, Luciano A, Vinco A, Residori P: Obesity in pediatrics: statistical
analysis of school performance of obese children. Pediatr Med Chir 1995,
17:559–562.

doi:10.1186/s40200-014-0087-0
Cite this article as: Heshmat et al.: Do overweight students have lower
academic performance than their classmates? A pilot cross sectional
study in a middle school in Tehran. Journal of Diabetes & Metabolic
Disorders 2014 13:87.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Material and methods
	Sampling technique
	Weight measurement
	Laboratory assessment
	Evaluation of the academic performance
	Ethical approval

	Statistical analysis

	Results
	Discussion and conclusion
	Competing interests
	Authors’ contribution
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


