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Introduction
Diabetes mellitus is one of the
mounting health problems in the
current era; it is continuously increas-
ing its prevalence and is gaining high
levels of morbidity and mortality. The
International Diabetes Federation
has predicted that there will be 380
million individuals with diabetes in
2025 compared with an estimated
240 million in 2007, with a higher 
disease burden in low- and middle-
income nations.1 In Malaysia, the
Third National Health and Morbidity
Survey showed that the prevalence of
type 2 diabetes (T2DM) for adults
aged 30 years old and above now
stands at a staggering 14.9%, with the
highest prevalence among those of
Indian ethnicity at 19.9%.2 Poor gly-
caemic control of diabetes is a major
cause of complications, and good 
glycaemic control is associated with
fewer complications.3 The morbidity
and mortality resulting from micro-
and macrovascular complications of
T2DM place a considerable financial
burden on individual patients and 
on society.4

Diabetes self-management educa-
tion is the cornerstone of care for all
patients with diabetes and is neces-
sary for the improvement of patient
outcomes; it is defined as the ongoing
process of facilitating the knowledge,
skill and ability necessary for diabetes
self-care.5 Evaluation of diabetes
knowledge has been an important
composition in the overall assessment
of patients with diabetes for many
years.6 Measurement of knowledge as

outcomes in diabetes patients’ educa-
tion programmes has been carried
out using knowledge tests in the last
decade.7 However, few valid and 
reliable instruments and easy to use
knowledge scales are available. The
Michigan Diabetes Research and
Training Center developed a series of
valid and reliable knowledge tests that
could be used in research and prac-
tice for knowledge assessment.6 The
Michigan Diabetes Knowledge Test
(MDKT) has been used in several
studies to assess diabetes knowl-
edge.8–10 Researchers conclude that
metabolic control of diabetes can be
affected by the patient’s knowl-
edge.11,12 For proper patient care, a
planned educational programme is

needed and this should first start 
with a valid evaluation of educational
need and assessment of the degree of
patients’ knowledge. From an exten-
sive literature review, MDKT appears
to be valid, reliable and easy to apply
for the assessment of knowledge in
patients with diabetes in Malaysia; the
test is considered appropriate for 
testing diabetes knowledge in adults
with reliability scores of 0.7 and 0.71
from two different Michigan popula-
tions.6,9 Because of the wide use of 
the scale as a diabetes knowledge
measurement tool, we were interested
in translating the MDKT and docu-
menting some of its psychometric
properties in Malaysian people with
T2DM.
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ABSTRACT
The aims of this study were to translate the Michigan Diabetes Knowledge Test (MDKT) 
into the Malaysian language, and to examine the psychometric properties of the
Malaysian version.

A standard translation procedure was used to create the Malaysian version of the
MDKT from the original English version. A convenience sample of 307 outpatients with
type 2 diabetes was identified between May and October 2009. All data were collected
from the Penang General Hospital, Penang, Malaysia. Instruments consisted of the
Malaysian version of the MDKT and a socio-demographic questionnaire. Medical records
were reviewed for haemoglobin A1c (HbA1c) levels and other clinical data. Reliability was
tested for internal consistency using Cronbach’s alpha coefficient.

Employing the recommended scoring method, the mean±SD of MDKT scores was
7.88±3.01. Good internal consistency was found (Cronbach’s alpha = 0.702); the test-retest
reliability value was 0.894 (p<0.001). For known group validity, a significant relationship
between MDKT categories and HbA1c categories (chi-square = 21.626; p≥0.001) was found. 

The findings of this validation study indicate that the Malaysian version of the MDKT is a
reliable and valid measure of diabetes knowledge which can now be used in clinical and
research practice. Copyright © 2010 John Wiley & Sons.
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Materials and methods
This study received approval from the
Ministry of Health MREC (Medical
Research Ethics Committee), and
from Penang General Hospital. All
subjects provided written consent
before participation.

Participants and setting
A cross-sectional study design and
methodology were used to elaborate
the study data. This study was con-
ducted in the Diabetes Clinic of the
Penang General Hospital, Penang,
Malaysia. Penang General Hospital is
the largest public and tertiary hospital
in Penang state. It provides health
care, emergency treatment for all ill-
nesses and accidents, and primary and
advanced medical health care. A con-
venience sample of 307 T2DM outpa-
tients was identified between May and
October 2009. To be included in the
study, patients had to (1) have been
diagnosed with T2DM at least one year
before, (2) use antidiabetic medica-
tions, (3) be over 30 years of age, and
(4) be able to communicate in the
Malaysian language. Patients who had
severe health problems or cognitive
impairment and could not complete
interviews were excluded. Face-to-face
interviews included administration of
the translated 14-item MDKT and col-
lection of socio-demographic data. A
total of 274 patients were eligible and
included in the analysis (approxi-
mately 89.2%). On the same day as the
interviews, medical records were
reviewed for HbA1c levels, number of
hypoglycaemic medications, whether
or not the patient used insulin, and
the presence of diabetic complications
such as neuropathy, retinopathy,
nephropathy or cardiovascular dis-
ease. In addition, 65 patients from the
sample were randomly selected and
agreed for a one-month reliability 
test-retest analysis. Only 59 patients
completed the test-retest after one
month. All 274 face-to-face and 59 
re-interviews were performed by the
investigator, who is a pharmacist. 

Instrument translation
The instrument consisted of three
parts. Part one collected socio-demo-
graphic data, part two was the 14-item
MDKT, and part three was the labora-
tory data to be collected from the
patients’ records. The three parts of

the data collection sheet were trans-
lated together according to the inter-
national guidelines,13,14 as follows. 
• Forward translation of the original
questionnaire was undertaken by
translation from English to the Malay
language to produce a version that
was semantically and conceptually as
close as possible to the original ques-
tionnaire. Translation was done by
two qualified, independent linguistic
translators – both native speakers of
Malaysian and proficient in English.
Each translator produced a forward
translation of the original question-
naire into the target language without
any mutual consultation. One of 
the researchers, who is Malaysian,
reviewed the two primary versions and
compared them with the original.
• Reverse translation from Malaysian
to English was carried out by another
translator, after repeated discussion
between the translators and Malaysian
researchers. Inconsistencies were
resolved in a consensus meeting and a
final version, ready for testing, was
generated. 
• The translated questionnaire was
distributed to 20 Malaysian patients
who completed the questionnaire
and commented on the questions.
These individuals were not included
in the study. The patients’ comments
were discussed by the researchers.
Subsequently, six postgraduate phar-
macy students who are experts in the
field judged the face and content
validity of the questionnaire.
• The final version of the Malaysian
questionnaire was completed and
made available for the reliability and
validity study. The questionnaire takes
about 10–12 minutes to complete.

Statistical analysis
Descriptive statistics were used to
describe patients’ demographic and
disease characteristics and their dia-
betes knowledge scores. Percentages
and frequencies were used for the
categorical variables, while means
and standard deviations were calcu-
lated for the continuous variables.
The characteristics of the whole 
sample and of the knowledge groups
were presented. The chi-square test
was employed for categorical vari-
ables and analysis of variance
(ANOVA) tests were used to evaluate
the differences between the groups.

To test reliability, the internal consis-
tency was assessed using Cronbach’s
alpha, and Spearman’s rank correla-
tion was used to assess test-retest 
reliability. The criterion for accepting
Cronbach’s alpha is a score above
0.7.15 Known group validity was
assessed through the association of
HbA1c levels (≥7% and <7%) and
MDKT categories using chi-square
tests. Known group validity was also
assessed by using Mann-Whitney U
test, assuming that patients with poor
diabetes control also report lower 
levels of knowledge. All analyses were
performed using SPSS version 15.0
(SPSS Inc, Chicago, IL). The signifi-
cance level was set at p<0.05.

Results 
Clinical and demographic data
The final analysis included 274
patients with diabetes, with 59
patients completing the test-retest
portion. The characteristics of the
total and knowledge groups are
shown in Table 1. Of the 274 patients
with diabetes, 103 (37.59%), 110
(40.14%) and 61 (22.26%) were in
the low, acceptable and good knowl-
edge groups, respectively. Significant
differences were found in educa-
tional levels, HbA1c levels, and MDKT
scores among the three groups
(p<0.05). No significant differences
(p≥0.05) were found among the
three groups in terms of age, sex,
BMI, race, educational level, monthly
income, employment, medication
number and duration of diabetes. 

Reliability
Cronbach’s alpha test of internal con-
sistency was 0.702 for the 14 items in
MDKT, which is around 0.7 and
within the recommended result.15 For
male and female patients, Cronbach’s
alpha was 0.670 and 0.727, respec-
tively. Its item to total correlation
coefficient ranged from 0.140–0.429
(Table 2). The test-retest reliability of
the 14-item MDKT indicates excellent
reliability and stability of the instru-
ment with Spearman’s rank correla-
tion coefficient of 0.894 (p<0.001).

Known groups validity
The chi-square test shows a significant
relationship between MDKT cate-
gories and HbA1c categories (chi-
square = 21.626; p≥0.001). Around
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75.7% of patients with low knowledge
were in the poor glycaemic control
group, while 60.7% of those in the
high knowledge group were in the
good glycaemic control group. Table 3
shows the distribution of the three
knowledge groups according to poor
and good HbA1c level. As hypothe-
sised, patients who reported poor 
control of their diabetes (HbA1c >7%)
also reported lower levels of knowl-
edge about diabetes. A Mann-Whitney
U test was conducted to compare the
MDKT scores for those with poor and
those with good diabetes control.
There was a significant difference in

scores for the good control group
(mean±SD 9.01±3.03) and for the
poor control group (mean±SD
7.2±2.79; z [272] = 4.777; p<0.001).

Discussion
This was a translation and validation
study of the most widely used self-
reported instrument for measuring
diabetes knowledge. It is not simply a
case of translating a questionnaire
into another language.13,14 Instead, a
more extensive approach is required
in which cultural and language 
equivalence, as well as psychometric
properties, are checked. The 14-item

MDKT is a relatively good and
straightforward questionnaire; there-
fore, cultural adaptation and 
language equivalence were per-
formed and subsequently found to be
maximal. The translation of the origi-
nal English MDKT was in compliance
with the standard procedure detailed
in translation guidelines.16

The original MDKT is well-devel-
oped and validated, making it rela-
tively simple and practical to use in a
variety of population and clinical 
settings.6 It consists of 14 items which
are suitable for assessing general 
diabetes knowledge, used by several
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Characteristics Total sample Level of knowledge
n=274 Low Acceptable Good 

(<7); n=103 (7–10); n=110 (≥11); n=61

Age (yrs), mean±SD 60.42±9.36 60.17±9.11 59.97±9.5 61.3±9.22

Sex, n (%)
Male 135 (49.3) 51 (49.5) 60 (54.5) 24 (39.3)
Female 139 (50.7) 52 (50.5) 50 (45.5) 37 (60.7)

Body mass index, mean±SD 26.55±5.21 26.76±5.48 26.52±5.32 26.28±4.56

Race, n (%)
Malay 99 (36.1) 41 (39.8) 34 (30.9) 24 (39.3)
Chinese 90 (32.8) 33 (32.0) 39 (35.5) 18 (29.5)
Indian 83 (30.3) 29 (28.2) 36 (32.7) 18 (29.5)
Others 2 (0.7) 0 1 (0.9) 1 (1.6)

Educational level, n (%)
No formal education 30 (10.9) 17 (16.5) 9 (8.2) 4 (6.6)
Primary 68 (24.8) 25 (24.3) 27 (24.5) 16 (26.2)
Secondary 160 (58.4) 57 (55.3) 67 (60.9) 36 (59.0)
University 16 (5.8) 4 (3.9) 7 (6.4) 5 (8.2)

Employment status, n (%)
Not employed 90 (32.8) 35 (34.0) 31 (28.2) 24 (39.3)
Private 65 (23.7) 27 (26.2) 31 (28.2) 7 (11.5)
Government 33 (12.0) 9 (8.7) 14 (12.7) 10 (16.4)
Retired 86 (31.4) 32 (31.1) 34 (30.9) 20 (32.8)

Monthly income, n (%)
Less than RM 2000 220 (80.3) 90 (87.4) 84 (76.4) 46 (75.4)
RM 2000–4000 46 (16.8) 9 (8.7) 24 (21.8) 13 (21.3)
More than RM 4000 8 (2.9) 4 (3.9) 2 (1.8) 2 (3.3)

Diabetic duration (yrs), mean±SD 9.75±7.63 10.16±7.61 8.94±7.25 10.54±8.29

No. of medications, mean±SD 4.39±1.71 4.38±1.78 4.43±1.66 4.32±1.69

HbA1c (%), mean±SD 7.79±1.43 8.1±1.36 7.89±1.57 7.09±1.02

14-item MDKT, mean±SD 7.88±3.01 4.71±1.28 8.59±1.18 11.95±0.95

Table 1. Demographic characteristics of patients with diabetes
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studies to assess knowledge, but
according to our review of the litera-
ture it has been previously translated
into only two languages – Mandarin
and Arabic.17,18 This study translated
the MDKT from the original English
to a Malaysian version by following
the proposed guidelines.13 Simple
translation of a scale from one lan-
guage to another may be prone to
mistakes in relation to the essence of
the original version if no attention is
given to the language differences and
the cultural and lifestyle context. The
translated form of the MDKT used
simple, easily understood language
that even poorly educated patients
can understand. After the MDKT had
been translated and cross-culturally
adapted, the reliability and validity of

the newly translated version were
proved to have been maintained.
The reliability of the MDKT was con-
firmed using measures of internal
consistency and test-retest, and valid-
ity was examined through known
group validity.

The main objective of this paper
was to report the reliability and valid-
ity of the translated version of the
MDKT in a sample of diabetic
patients. This study was the first to
systematically translate and validate
the 14-item MDKT into the Malaysian
language. The original 14-item
MDKT was tested by Fitzgerald et al.6
on two population samples of dia-
betic patients, and it was found that
the scale was reliable with good 
predictive validity. Our study among

Malaysian diabetic patients showed
that the 14-item MDKT had good
internal consistency and good test-
retest reliability (0.894). The sample
of diabetic patients in this study was
smaller than the sample used in the
previous validation study.6 The
known group comparison analysis
indicated that the Malaysian version
of the MDKT is a valid instrument 
for measuring diabetes knowledge
because the instrument was able to
differentiate between patients who
were clinically different. A significant
association was found between the
14-item MDKT scores and diabetic
control represented by HbA1c.

The Malaysian version of the
MDKT proved to be acceptable to
patients; it is a simple questionnaire
that can be administered by a trained
nurse in face-to-face interviews to
overcome non-response by those who
cannot read, although the original
questionnaire is a self-administered
instrument. In summary, the findings
from this validation study indicate
that the Malaysian version of the
MDKT is a reliable and valid measure
of diabetes knowledge which can
now be used in clinical practice
because it shows acceptable test-
retest reliability and validity. 
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MDKT Mean±SD Corrected Cronbach’s 
question item: total alpha if item 
number correlation deleted

Question 1 0.61±0.48 0.337 0.683
Question 2 0.52±0.5 0.314 0.686
Question 3 0.54±0.49 0.369 0.679
Question 4 0.36±0.48 0.336 0.683
Question 5 0.43±0.49 0.330 0.684
Question 6 0.63±0.48 0.140 0.707
Question 7 0.55±0.49 0.300 0.688
Question 8 0.31±0.46 0.429 0.672
Question 9 0.69±0.46 0.211 0.698
Question 10 0.51±0.5 0.378 0.677
Question 11 0.75±0.43 0.238 0.695
Question 12 0.66±0.47 0.333 0.683
Question 13 0.64±0.48 0.330 0.684
Question 14 0.69±0.46 0.357 0.680

Cronbach’s alpha was 0.702 for the total scale with significant intra-class correlation
coefficient (p<0.001).

Table 2. Reliability test of the 14-item MDKT

Table 3. Relationship between knowledge categories and glycaemic 
control groups*

Glycaemic Level of knowledge Total P-value
group Low Acceptable Good 

n (%) n (%) n (%)

Good control 25 (24.3) 41 (37.3) 37 (60.7) 103 ≤0.001
HbA1c ≤7%

Poor control 78 (75.7) 69 (62.7) 24 (39.3) 171 ≤0.001
HbA1c >7%

Total 103 (100) 110 (100) 61 (100) 274

* Number (%) of patients; chi-square = 20.261, p≤0.001.

Key points

• MDKT proved to be a reliable tool 
for assessment of diabetes 
patients’ knowledge

• MDKT is easy to administer in 
practical and academic use

OA Al-Qazaz 19.10_Layout 1  01/07/2010  11:33  Page 4



ORIGINAL ARTICLE

Validation of the Malaysian version of the Michigan Diabetes Knowledge Test

241a Pract Diab Int July/August 2010 Vol. 27 No. 6 Copyright © 2010 John Wiley & Sons

References
1. International Diabetes Federation.

Diabetes Atlas, 3rd edn. Brussels,
Belgium: IDF, 2006.

2. NHM III. The Third National and
Morbidity Survey, 2006. Available at
www.nih.gov.my/NHMS/abstracts_17
.html [accessed 23 July 2009].

3. UK Prospective Diabetes Study
Group. Intensive blood-glucose con-
trol with sulphonylureas or insulin
compared with conventional treat-
ment and risk of complications in
patients with type 2 diabetes (UKPDS
33). Lancet 1998; 352: 837–853.

4. Zimmet P, Alberti KG, Shaw J. Global
and societal implications of the dia-
betes epidemic. Nature 2001; 414:
782–787.

5. Funnell MM, Brown TL, Childs BP, et
al. National standards for diabetes
self-management education. Diabetes
Care 2007; 30: 1630–1637.

6. Fitzgerald JT, Funnell MM, Hess GE,
et al. The reliability and validity of a
brief diabetes knowledge test. Diabetes
Care 1998; 21: 706–710. 

7. Beeney LJ, Dunn SM. Knowledge
improvement and metabolic control
in diabetes education: approaching

the limits? Patient Educ Couns 1990; 16:
217–229.

8. Colleran KM, Starr B, Burge MR.
Putting diabetes to the test: analyzing
glycemic control based on patients’
diabetes knowledge. Diabetes Care
2003; 26: 2220–2221.

9. Stallwood L. Relationship between
caregiver knowledge and socioeco-
nomic factors on glycemic outcomes
of young children with diabetes. J Spec
Pediatr Nurs 2006; 11: 158–165.

10. Murata GH, Shah JH, Adam KD, et al.
Factors affecting diabetes knowledge
in type 2 diabetic veterans. Diabetologia
2003; 46: 1170–1178. 

11. Bloomgarden ZT, Karmally W,
Metzger MJ, et al. Randomized, con-
trolled trial of diabetic patient educa-
tion: improved knowledge without
improved metabolic status. Diabetes
Care 1987; 10: 263–272.

12. Sanchez CD, Newby LK, McGuire DK,
et al. Diabetes-related knowledge, 
atherosclerotic risk factor control,
and outcomes in acute coronary syn-
dromes. Am J Cardiol 2005; 95:
1290–1294.

13. Guillemin F, Bombardier C, Beaton D.
Cross-cultural adaptation of health-

related quality of life measures: litera-
ture review and proposed guidelines.
J Clin Epidemiol 1993; 46: 1417–1432.

14. Wild D, Grove A, Martin M, et al.
Principles of Good Practice for the
Translation and Cultural Adaptation
Process for Patient-Reported
Outcomes (PRO) Measures: report of
the ISPOR Task Force for Translation
and Cultural Adaptation. Value Health
2005; 8: 94–104.

15. Nunnally JC, Bernstien IH.
Psychometric Theory, 3rd edn. New York:
McGraw-Hill, 1994.

16. Herdman M, Fox-Rushby J, Badia X.
‘Equivalence’ and the translation and
adaptation of health-related quality of
life questionnaires. Qual Life Res 1997;
6: 237–247.

17. Al-Adsani AM, Moussa MA, Al-Jasem
LI, et al. The level and determinants of
diabetes knowledge in Kuwaiti adults
with type 2 diabetes. Diabetes Metab
2009; 35: 121–128.

18. Chen HY, Lee TY, Huang WT, et al.
The short-term impact of a continu-
ing education program on pharma-
cists’ knowledge and attitudes toward
diabetes. Am J Pharm Educ 2004; 
68: 1–6.

OA Al-Qazaz 19.10_Layout 1  01/07/2010  11:33  Page 5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 1.00000
  /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 false
  /MonoImageDownsampleType /Average
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


