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Background: Some variability for dietary pattern analysis due to subjective procedures (e.g. arbitrary food
categorization and number of factors extraction) was reported. The aim of this study was to present or design a
new approach to challenge the conventional dietary pattern analysis through new classification of dietary patterns
according to the possibility of the high adherence to more than one dietary pattern and calorie adjusted factor

Methods: This cross-sectional study conducted on 734 type2 diabetic patients. Factor analysis defined three major
dietary patterns (Western like, Asian like and Traditional like) and the associations of each pattern were assessed
with glycemic control and lipid profiles among tertiles of each pattern. In order to compare variables in highest
tertile of three defined dietary patterns, eight new different groups were classified according to the high adherence to
one or more patterns and ANOVA and ANCOVA were used to compare them. Also, calorie adjusted factor extracting
were done to find out if the same factor loadings would be extract.

Results: Among three major dietary patterns, only Western like showed a significant association with fasting blood
sugar (p=0.03, 1249 + 599), serum total cholesterol (p=0.02, 871+ 3.81) and LDL cholesterol (p=0.04, 5.04 + 2.40).
While comparison of new classified patterns, showed no significant differences, except a high blood glucose in
Western like- Asian like versus traditional like dietary pattern (p = 0.04). Also, calorie adjusted factor extracting showed

Conclusions: Results showed that the conventional dietary pattern analysis method may have substantial limitations in
interpreting the results and may lead to inappropriate conclusions.

Background

Factor analysis method in nutritional studies derived
from the thought that considering a group of nutrients
together in comparison to studying each food or nutrient
separately, may parallel more closely the real world [1]. In
this method, each participant would be given a score
according to adherence level of all derived dietary patterns
for example Western, Prudent and Mediterranean.
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Although such a method could be affected by several sub-
jective or arbitrary decisions in variable reduction or deci-
sion to consideration of number of factors [2] as dietary
patterns. But other inconsistencies or limitations may be
hidden within such an analysis especially in the field of
nutrition and dietary patterns. In conventional method,
statistical analyses were done within each dietary pattern
according to the level of adherence [1]. So, one question
arises would be that is it possible a participant would have
higher score in more than one defined dietary pattern?
And if so, does assessment the adherence level of a single
dietary pattern regardless of considering the level of adher-
ence to other dietary patterns would lead to correct
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answers? In other words, it was not done comparison of
one dietary pattern with others, rather it was just done
within one dietary pattern comparison, by dividing
participants to several groups (according to the median,
tertile, quartile, quantile and etc.). Also, another question
is that when the studying population includes a vast range
of dietary requirements, is it true extracting the factor
loading on crude food intake? The aim of this study was
to compare the results of conventional statistical analysis
the new classification according to standing on highest
adherence to one or more dietary patterns and also
primary calorie adjusted factor loading.

Methods

The Endocrinology and Metabolism Research Center
ethic committee (E00192) approved this cross-sectional
study. This cross-sectional study was conducted on 734
type 2 diabetic patients who have been followed by Diabetes
and Metabolic disease Clinic of Tehran University of
Medical Sciences. Inclusion criteria were age 35-65,
diagnosis of diabetes after age of 30 and suffering
from diabetes mellitus for more than 5 years, no
changes in the use of drugs during the last year, the
absence of insulin therapy, myocardial infarction, angina
pectina, stroke, and acute liver or renal disease during the
past year, chronic inflammation, thyroid disease, genital
diseases, vegetarianism, alcohol consumption, smoking,
and pregnancy. Each participant filled a consent form as
their confirming information about the study procedere.

Patients were asked to fill a validated 168-item food
frequency questionnaire (FFQ) [3] designed to assess
food items consumed over the past year by face-to-face
interviews. Data were analyzed using adjusted N4 software
(Nutritionist: version 4.0; Tinuviel Software, Warrington,
United Kingdom). Before analysis of dietary pattern,
consumption frequencies of different food categories were
transformed to serving per week frequencies. To identify
dietary patterns, the 168 food items were categorized into
22 food groups based on their similarity of nutrient
content and previous studies [4]. Height was measured
with a wall-mounted stadiometer to the nearest 0.1 cm.
Weight was determined to the nearest 0.1 kg on the same
properly calibrated electronic digital scale, without shoes,
with minimal clothing, and after voiding. Physical activity
level (PAL) was assessed by a validated questionnaire
defined by nine different metabolic equivalents. Venous
blood was collected after overnight fasting for at least 12 h
for biochemical analysis.

Serum glucose concentration was measured by fluoro-
metric method according glucose oxidase principle
(Glucose determination kit, Parsazmun, Tehran, Iran)
through auto-analyzer instrument (Hitachi 902, Roche,
Basel, Switzerland). Glycated hemoglobin was determined
on whole blood sample by HbAlc Pink Kit and DS5
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analyzer. Serum triglyceride, total cholesterol, LDL and
HDL cholesterol were measured by the related biochemical
kits (Parsazmun, Tehran, Iran) by the auto-analyzer
(Hitachi 902, Roche, Basel, Switzerland).

Statistical analysis

All statistical analyses were performed by SPSS software
(version 16.0; SPSS Inc, Chicago). Dietary patterns were
derived using principal component analysis (PCA)
based on the 168 food items. Sampling adequacy and
inter-correlation of variables were supported by KMO
(Kaiser-Meyer-Olkin) value = 0.69 and Bartlett’s test of
sphericity < 0.0001, respectively. Eigen values>1.5 deter-
mined whether a factor should be considered as major
dietary patterns. Varimax rotation was applied to review
the correlations between variables and factors. Food
groups with positive loadings in each pattern indicate the
direct relationship and food groups with negative loadings
shows the inverse relationship with that pattern. The
factor score for each pattern was calculated by summing
the consumption of each food group that were weighted
by factor loading and each person received an individual
factor score for each identified pattern [1]. Factor scores
were then categorized into three groups based on the
tertiles of factor scores. Linear regression models were
used to assess the association of adherence to three major
dietary patterns with the mean concentrations of serum
glucose, lipid profiles and HbA1lc. In addition, multivariate
linear regression models including age, sex, diabetes
duration, type and drug dosage and calorie intake were
used to distinguish the possible effect of adherence to
dietary patterns and other related factors. An alpha level
of less than 0.05 was accepted in all tests as statistically
significant and with the sample size of 734; a power value
of 90% was generated.

To compare the dependant variables in highest tertile of
three dietary patterns, a new classification was created in
which, those who were not scored in highest tertile in any
three defined patterns were categorized in group unnamed,
those with highest score just in one derived patterns named
as before. Those who got highest scores in more than on
dietary patterns categorized as combined dietary patterns.
Totally eight new groups as new dietary patterns were
created. ANOVA and ANCOVA were used to compare
dependent variables among these new patterns. Also, we
tested another factor extracting by calorie adjusted intakes
in which each food groups expressed per 1000 Kcal to
declare if the same factor loading and factor scores or the
same characteristics of dietary patterns would be derived.

Results

Factor analysis revealed 3 major dietary patterns (Table 1).
Food groups with absolute factor loadings >0.20 were con-
sidered as having significant contribution to the pattern.
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Table 1 Factor loading matrix for major dietary patterns
identified by factor analysis (n =734)
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Table 2 Characteristics of patients by tertiles of three
dietary patterns”

% e

Food items Western like  Asian like  Traditional like T1 T2 T3 P P
Sweet 0.691 Age(yrs) 57+6 55+7 52+6 <0.001 <0.001
Fast food 0612 55+10 55+£10 55+9 0.89 0.77
Drink 0.560 52+9 54+ 11 57+9 0.002  0.002
Red meat 0489 Duration of diabetes  134+31 128+27 114+20 0.19 0.07
Mayonnaise 0489 (month) 138466 124463 114+86 090 003
Nuts 0425 0.394 127+97 119+89 134+98 041 047
Refined grains 0.386 -0.272 Calorie intake 26+4 29+5 37+7 <0.001 <0.001
Potato 0375 0319 -0.307 (Keal/kg) 27411 30£11  36+13 <0001 <0001
Visceral meats 0.367 297 28+8 3610 <0.001 <0.001
Vegetables 0.635 0453 Cholesterol intake 146+63 164+59 229+98 <0.001 <0.001
Low fat dairy 0612 (mg/day) 145458 174+60 2204105 <0001 <0001
Fish poultry 0.509 0233 172+69 174+76 193+100 0.06 <0.001
Eggs 0422 Fiber intake (g/day) 26+4 28+4 34+5 <0.001 <0.001
High fat dairy 0.247 0519 24+8 28410 37+16 <0.001 <0.001
Liquid oil 0.269 0512 26+6 27+6 36+ 11 <0.001 <0.001
Whole grain -0.219 0493 Fasting blood glucose 163+62 169+75 179+59 032 0.13
Solid oils 0.235 -0.408 (mg/di) 182+71 159+65 170+61 008 0.26
Fruits 0374 0.280 0403 174+73 177+68 162+59 035 035
Pickles 0.291 -0.325 HbATc (%) 81+18 78+19 83+£21 014 0.75
Percentage of variance  13.54 881 6.66 75£16 75£23 75£19 099 0.90
explained (%) 75422 76+21 74%15 072 082
Omitted from the table were food groups with factor loading < +0.30 for all . .
dietary patterns. Serum triglyceride 164+98 160+97 172+£130 076 063
(mg/dh 159£111 161491 172+123 061 036
160+106 173+£127 164+96 0.77 0.80
These 3 dietary patterns explained 29.02% of the total  Serum total 161434 163+43 172+47 018 007
variance in food intake. cholesterol Mg/d) 1 ¢0 35 158437 1733148 007 022
The characteristi f ien rtile of di
patte:n Csc?)riczserit gﬁoﬁvn I?Et "Eal;tlse ZY I\j[eultti\?ar(i)atedlfriZ 10049 16741 165236 086 098
regression models of dietary pattern 1 were presented in HDL (mg/dh OxT2 saxes 48x13 061 0%
Table 3. Other two dietary patterns did not show any 4813 4711 5667 033 022
significant relation with studied dependent variables 44411 55+70 49+12 039 073
in regression models. LDL (mg/dl) 85423 87+24 94+29 008 003
Table 4 represents the comparison of mean values in 80423 83423 94429 003 020
each new group. After adjusting for confounders, no 91430 90424 87494 070 060

significant differences in glycated hemoglobin and lipid
profile were seen among 8 new dietary patterns. Only
mean value of blood sugar in semi Western-semi Asian
dietary pattern was significantly higher than traditional
pattern (p = 0.04).

Calorie adjusted factor extracting showed three
major patterns with different characteristics and factors
loading that explained 25.17% of the total variance in food
intake (Table 5). Factor 1 and 2 showed some characteris-
tics of Western and Asian like dietary patterns respectively.
But, there were many differences between factor 3
(characterized by high loading of refined grains-solid
oils) and derived Traditional like dietary pattern.

*The mean of all variables were presented by Western like, Asian like and
Traditional like dietary patterns respectively.

**p-value of analysis of variance.

***p-value of analysis of regression.

Discussion

Some patients may show combined dietary patterns

The new statistical approach to approximate dietary
patterns based on classification of individuals according to
the highest scores in each pattern (unlike the conventional
analysis), showed some individuals may comply combined
dietary patterns which could affect the results of associa-
tions in comparison to considering them only in one dietary
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Table 3 Multivariate linear regression models of western like dietary pattern
Model 1 Model 2 Model 3

B+ SE P value B+ SE P value B+SE P value
FBS 11.03£565 0.05 14.73£597 0.01 1249+£599 0.03
HbA1c 0.12+0.15 042 0.16+£0.16 0.33 012+0.16 047
TG 11.24+£992 0.25 1581 +£1052 0.13 1576 £10.75 0.14
TC 10.11+£3.53 0.005 9.52+3.75 0.01 871381 0.02
HDL 2.05+3.96 0.60 0.09+4.20 0.98 1.09+4.27 0.79
LDL 590+ 221 0.008 548 +£236 0.02 504+240 0.04

Model 1 was adjusted for Age, sex, diabetes duration, type and drug dosage.

Model 2 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake.
Model 3 was adjusted for Age, sex, diabetes duration, type and drug dosage, calorie intake, physical activity.

pattern. As we showed, by conventional analysis, the high
adherence to Western like dietary pattern may be associated
with glycemia and serum lipid profiles; while comparison
the highest tertiles of eight new dietary patterns showed no
differences except increased serum glucose in combined
Western like-Asian like but not in Western like separately.
So, the results of a new dietary pattern analysis method
could have controversies with commonly used method. As
in this study, the conventional dietary pattern analysis
showed a positive association between Western like dietary
pattern and blood lipids and glucose, while this association
was not seen in new classification. Since, dietary pattern
interactions were not considered in published papers [5-9].
For example, when the health effects of Mediterranean
dietary pattern are attributed to its antioxidant properties
[10], the question arise that if a person have higher score in
both Mediterranean and also another dietary pattern with
high pro-oxidant properties, could we expect the same
Mediterranean’s dietary pattern effects as well? Or, even if
this person has higher score in both Mediterranean
dietary pattern and another with high antioxidant
properties besides its other beneficial effects, could we
expect synergistic effects, too?

Primary calorie adjusted factor analysis shows some
different dietary patterns

Another point of controversy may arise, as shown in our
study, is when factors score of each food group is deter-
mined for participant according to the total amount of that
group intake not based on calorie intake. In the other hand,
neglecting of calorie intake in determining the loading
factor and factor scores of dietary patterns could create a
substantial inaccuracy in classification of people in derived
dietary patterns. Adjusting for calorie intake often per-
formed in afterward analysis such as regression, ANCOVA
and etc. So, when we have a group of subjects with
different calorie requirements, certainly different serving
sizes would expected. While in dietary pattern analysis a
person who consumes more scores more regardless of
calorie intake and consequently food requirements.

Interpretation of dietary pattern analysis based on food
items may challenge the basic concept of factor analysis
Another question is that, to what extent was dietary pattern
analysis successful in innovating new ideas? What have
been the new outcomes? As seen in published papers, we
almost always back to the basic knowledge in explanation

Table 4 Comparison of mean values among eight new dietary patterns”

1(33%) 2(12.9%) 3(12%) 4(12.9%) 5(8.2%) 6(7.7%) 7(8.9%) 8(4%) p-value**
Duration of diabetes (month) 125+ 82 118+ 110 126 £ 106 162+ 95 109+ 82 130+ 113 115+ 87 87 £ 64 0.09
Calorie intake (Kcal/kg) 24778 304+£103 302111 283+88 386+98 416+165 371+£121 491+£110 <0.0001
Dietary cholesterol (mg/day) 138+ 46 199+ 70 194+75 143+ 43 244 + 84 216 +60 191+ 80 313+£186  <0.0001
Dietary fiber (g/day) 2+7 277 29+10 28+8 34+£14 33+12 40+ 18 54+14 <0.0001
FBS(mg/dl) 17475 172+ 61 161+ 64 154+ 62 197 +62 177 £62 162 +59 169 +47 047
HbA1c(%) 76+22 7117 73+23 73+13 81+£18 77+17 74+15 71+15 0.63
TG(mg/dl) 163 £89 169 £ 149 155+£104 151+77 192+£158 144+63 179+ 131 184 £87 0.85
Serum total cholesterol (mg/dl) 163 +40 163 41 164 +45 158 + 34 188+ 62 166 + 31 165+ 36 180 + 46 0.27
LDL-C(mg/dl) 87+25 88+24 88+ 25 81+19 105+35  89+24 88+23 98+ 33 0.09
HDL-C(mg/dl) 47+ 11 46+13 70+ 21 49+12 51+13 52+12 47 £ 11 49+13 0.39

*1 unnamed, 2 Western like dietary pattern, 3 Asian like dietary pattern, 4 Traditional like dietary pattern, 5 Western like-Asian like dietary pattern, 6 western
like-Traditional like dietary pattern, 7 Asian like-Traditional like dietary pattern and 8 western like-Asian like-Traditional like dietary pattern.

**p-value of analysis of variance.
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Table 5 Factor loading matrix for major dietary patterns
identified by factor analysis on calorie adjusted food
groups (n=734)

Food items Western Asian Refined grains-
like like solid oils

Drink 0.623

Fast food 0.568

Sweet 0518 -0.211

Visceral meat 0.503

Mayonnaise 0.502

Nuts 0.340 -0.228

Vegetables 0700 -0.253

Fish poultry 0.565

Eggs 0.565

Low fat dairy -0.208  0.560

Refined grains 0.620

Liquid oils —-0.558

Solid oils 0.537

potato 0.334 0.396

Whole grains -0.327 —0.385

Fruits —-0.330

Pickles 0312

Percentage of variance explained ~ 10.28 7.56 7.23

(%)

Omitted from the table were food groups with factor loading < +0.30 for all
dietary patterns.

of the effects or associations of dietary patterns. For
example, comparison the effects of different diets in a
systematic review have revealed that dietary patterns
containing fiber-rich foods have a protective role in
managing diabetes mellitus [5]. In other words, what
extent of inconsistency exists between the results of
related dietary pattern and nutrient based studies?
When we show dietary patterns characterized by high
consumption of fruit and vegetables, whole grains, fish,
and poultry, and by decreased consumption of red meat,
processed foods, sugar-sweetened beverages, and starchy
foods may retard the progression of type 2 diabetes [6-8],
or patterns including whole grains, legumes, vegetables,
and fruits could improve lipid profiles [9], what would be
the new outcome in regard to what we knew. While, our
expectation of new analysis method which named dietary
pattern analysis was to consider whole dietary intake in a
complex form not just considering food items or nutrients
separately. Does getting relied purely on each food and
nutrient properties in interpretation the effects of derived
dietary patterns could not challenge the basic concept of
factor analysis?

This is the first study represents and explains the
single or combined dietary patterns and calorie adjusted
factor analysis as better method to derive and interpret

Page 5 of 6

associated results and could bring an evolution dietary
pattern analysis. This can be taken to account as the
strengths of this study.

This study also has several limitations such as subjective
decision making for determination of number of patterns,
the method of rotation and labeling the patterns can be
considered as a limitation of factor analysis.

Conclusion

It seems that conventional dietary pattern analysis method
has some limitations which should be seriously considered.
In order to achieve more accurate results, it is recom-
mended derive combined dietary patterns according to the
persons’ adherence to each pattern.

Abbreviations

ANCOVA: Analysis of covariance; ANOVA: Analysis of variance; FFQ: Food
frequency questionnaire; HbATc: Hemoglobin A1C; HDL: High density
lipoprotein; KMO: Kaiser-Meyer-Olkin; LDL: Low density lipoprotein;

MET: Metabolic equivalent; PCA: Principal component analysis;

SPSS: Statistical package for the social sciences; TG: Triglyceride; TC: Total
cholesterol.

Competing interests
There are not any financial or non-financial competing interests to declare in
relation to this manuscript.

Authors’ contributions

7S conceived of the study, carried out its designing, coordinated the
implementation, drafted the manuscript, and performed the statistical
analysis. MA participated in acquisition of data and revised the manuscript.
NP participated in acquisition of data and revised the manuscript. BL
participated in the design of the study and revised the manuscript. MQ
participated in analysis and interpretation of data and revised the
manuscript. MK participated in the design of the study and revised the
manuscript. All authors read and approved the final manuscript.

Acknowledgments

We thank Dr. Mohammad Abbasi and Afsaneh Vosoogh who provided and
coordinated biochemical analysis on behalf of laboratory of endocrine and
metabolism research center.

Received: 5 March 2014 Accepted: 2 July 2014
Published: 10 July 2014

References

1. Hu FB: Dietary pattern analysis: a new direction in nutritional
epidemiology. Curr Opin Lipidol 2002, 13(1):3-9.

2. Martinez ME, Marshall JR, Sechrest L: Invited commentary: factor analysis
and the search for objectivity. Am J Epidemiol 1998, 148(1):17-19.

3. Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F: Dairy consumption is
inversely associated with the prevalence of the metabolic syndrome in
Tehranian adults. Am J Clin Nutr 2005, 82(3):523-530.

4. Safari A, Shariff ZM, Kandiah M, Rashidkhani B, Fereidooni F: Dietary
patterns and risk of colorectal cancer in Tehran Province: a case-control
study. BMC Public Health 2013, 13:222.

5. Maghsoudi Z, Azadbakht L: How dietary patterns could have a role in
prevention, progression, or management of diabetes mellitus? Review
on the current evidence. J Res Med Sci 2012, 17(7):694-709.

6. Esposito K, Kastorini CM, Panagiotakos DB, Giugliano D: Prevention of type
2 diabetes by dietary patterns: a systematic review of prospective
studies and meta-analysis. Metab Syndr Relat Disord 2010, 8(6):471-476.

7. Liu E, McKeown NM, Newby PK, Meigs JB, Vasan RS, Quatromoni PA,
D'Agostino RB, Jacques PF: Cross-sectional association of dietary patterns
with insulin-resistant phenotypes among adults without diabetes in the
Framingham Offspring Study. Br J Nutr 2009, 102(4):576-583.



Shadman et al. Journal of Diabetes & Metabolic Disorders 2014, 13:71 Page 6 of 6
http://www.jdmdonline.com/content/13/1/71

8. ZuoH, Shi Z Yuan B, Dai Y, Pan X, Wu G, Hussain A: Dietary patterns are
associated with insulin resistance in Chinese adults without known
diabetes. Br J Nutr 2013, 109(9):1662-1669.

9. Lim JH, Lee YS, Chang HC, Moon MK, Song Y: Association between dietary
patterns and blood lipid profiles in Korean adults with type 2 diabetes.
J Korean Med Sci 2011, 26(9):1201-1208.

10.  Pitsavos C, Panagiotakos DB, Tzima N, Chrysohoou C, Economou M,
Zampelas A, Stefanadis C: Adherence to the Mediterranean diet is
associated with total antioxidant capacity in healthy adults: the ATTICA
study. Am J Clin Nutr 2005, 82(3):694-699.

doi:10.1186/2251-6581-13-71

Cite this article as: Shadman et al: New challenges in dietary pattern
analysis: combined dietary patterns and calorie adjusted factor analysis
in type 2 diabetic patients. Journal of Diabetes & Metabolic Disorders

2014 13:71.

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 BiolVed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Some patients may show combined dietary patterns
	Primary calorie adjusted factor analysis shows some different dietary patterns
	Interpretation of dietary pattern analysis based on food items may challenge the basic concept of factor analysis

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	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


