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INTRODUCTION

Official population projections provided by EURO-
STAT-the Statistical Office of the European Commu-
nity-predict a considerable increase of Europe's old-

er population. From 2000 to 2030, the number of res-
idents over 70 years will increase by 48% in Germany,
50% in Norway, 54% in Greece, 55% in Switzerland,
80% in Luxembourg, and 81% in the Netherlands (1).
In Austria, one out of five residents was over 60 years
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PURPOSE. The aim of this study is to present the projected increase in definite primary open
angle glaucoma (POAG) and related diseases in Austria from 2001 to 2031. 
METHODS. The present work is based on two data sources: population projections in Austria
and detection rates of the Salzburg-Moorfields Collaborative Glaucoma Study for Austri-
ans in the age groups 40-54 years, 55-69 years, and 70 years and above. The estimates of
this glaucoma screening program are based on a total of 3419 subjects. Sensitivity analy-
ses were applied to test the effects of higher and lower sets of prevalence assumptions on
the extent of the probable projections. 
RESULTS. The number of Austrians with definite POAG, early POAG, POAG suspects, and
ocular hypertension (OHT) is expected to increase until 2031 by 0.5%, 43.1%, and 65.6%
in the three age groups specified above, respectively. The overall number of Austrians with
POAG at the age of 40 or older is estimated to increase from 67,600 in 2001 to 96,400 in
2031. This corresponds to an increase of 42% from 2001 to 2031 (lower scenario: 37%, up-
per scenario: 47%). Similar increases are expected for individuals with early POAG, POAG
suspects, and OHT. 
CONCLUSIONS. These projections provide an objective basis to estimate the resources that
may be needed by health authorities and care providers such as ophthalmologists in the fu-
ture and should help to design glaucoma blindness prevention programs or screening stud-
ies in Austria. The predicted continuous increase of Europe's older population will prove to
become a challenge for public health professionals not only for diagnosis and monitoring,
but also for the treatment of glaucoma. (Eur J Ophthalmol 2007; 17: 45-52)
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in 2001, but it is estimated that every third resident
will be over 60 years old in 2035 (2). These develop-
ments will lead to a large variety of consequences for
the EU's health and social system that cannot be ne-
glected for diseases with age-dependent preva-
lences.

Several studies that focused on the relationship be-
tween age and prevalence of glaucoma (3-6) have clear-
ly demonstrated an increase in prevalence with in-
creasing age. Combining both facts leads to the fol-
lowing question: How will the number of cases with
primary open angle glaucoma (POAG) and related dis-
eases in the elderly population of Europe and other
countries change over the next few decades?

In different countries, several studies have been con-
ducted to attempt to answer this question. Using of-
ficial population projections as well as projected num-
bers of glaucoma cases, results have been published
for Australia (7) and England and Wales (8) for the
years 2001, 2011, 2021, and 2031. For Austria, how-
ever, no data for the prevalence of glaucoma and re-
lated diseases together with projected total numbers
of cases have yet been published. The aim of this
study is to present projections for Austria and there-
by to contribute to a better understanding of the ef-
fects of population graying in Europe.

All estimates of the absolute numbers of glaucoma
cases and related diseases need to be treated with
caution, as they are only approximations based on
several methodologic assumptions such as estimat-
ed population projections. 

METHODS 

Data sources

Two different data sources were used to estimate
the projected numbers of Austrians with POAG and
related diseases in 2001, 2011, 2021, and 2031 at 40
years or older: 1) population projections for Austria
(2) based on the 2001 countrywide census (Tab. I) and
2) detection rates with lower and upper 95% confi-
dence limits for the detection rates of POAG and re-
lated diseases based on the Salzburg-Moorfields Col-
laborative Glaucoma Study (SMCGS). 

Description of the SMCGS

The SMCGS is embedded into a 10-year glaucoma
blindness prevention program for the County of
Salzburg in Austria. This ophthalmic examination main-

TABLE I - SCENARIOS WITH OFFICIAL POPULATION PROJECTION WITH LOWER AND UPPER SCENARIOS OF
POPULATION DEVELOPMENT IN AUSTRIA IN 2001, 2011, 2021, AND 2031 CATEGORIZED IN THREE
AGE CLASSES

Age, yr 2001 2011 2021 2031

Lower scenario 40–54 1663* 1975 1770 1665
55–69 1243 1400 1695 1756
70+ 910 1041 1183 1381

Totals 3815 4417 4648 4803

Official projection 40–54 1663 1977 1774 1671
55–69 1243 1403 1707 1779
70+ 910 1058 1244 1507

Totals 3816 4437 4725 4956

Upper Scenario 40–54 1663* 1978 1778 1676
55–69 1243 1406 1719 1801
70+ 910 1074 1305 1633

Totals 3815 4459 4801 5111

*In thousands, based on 2001 census in Austria (2)
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ly focuses on information provision, identification of
glaucoma suspects, and treatment of clear-cut cas-
es of glaucoma. The study was supported and ap-
proved by the Health Administration Council of the
Federal State of Salzburg, Austria, and conforms to
the provisions of the Declaration of Helsinki in 1995
(as revised in Edinburgh 2000). Every patient gave in-
formed consent and patient anonymity was preserved.
From 1996–2004, a total of 4831 subjects of the Salzburg
population over 40 years of age were screened. 

A detailed description of this population-based screen-
ing study and its intentional use as a preventive med-
ical checkup has been published elsewhere (9, 10).

Diagnostic criteria for glaucoma and related
diseases

There is much debate regarding the diagnosis of
various types of glaucoma. In order to work with the
diagnostic criteria suggested by the European Glau-
coma Society, we follow the European Guidelines for
Glaucoma (11) and adhere to the following definitions: 
• Definite POAG: POAG normal pressure glaucoma,

POAG high pressure glaucoma.
• Early POAG: early POAG normal pressure glauco-

ma, early POAG high pressure glaucoma.

• OHT: ocular hypertension.
• POAG suspects: all other cases which are not clas-

sified as normal or artefacts (10, 11).
The criteria were applied separately to both eyes

and individuals then classified based on the diagno-
sis of the worse eye.

Statistical methods

Data were categorized in one of three age groups
(40–54, 55–69, and 70+) and projected numbers of
Austrians were estimated in each age class for the
years 2001, 2011, 2021, and 2031. Tuck and Crick
(12) and Quigley and Vitale predictive regression equa-
tions (13) were applied to our data to check whether
the predictions of these equations correspond with
the detection rates in our glaucoma screening pro-
gram.

Missing data

The range of each variable was inspected and if nec-
essary data records of individuals who do not fulfill
inclusion and exclusion criteria as well as data
records with incorrect data entries were removed. Af-
ter the database was cleaned and strict inclusion and

TABLE II - LOWER AND UPPER 95% CONFIDENCE INTERVALS FOR DETECTION RATES OF POAG AND RELATED
DISEASES BASED ON THE SALZBURG-MOORFIELDS COLLABORATIVE GLAUCOMA STUDY

Diagnosis Count Sample size Point estimator Lower 95%  Upper 95%
confidence limit* confidence limit†

40–54 Definite POAG 10 958 1.0% 0.5% 1.9%

55–69 Definite POAG 30 1967 1.5% 1.0% 2.2%

70+ Definite POAG 17 494 3.4% 2.0% 5.5%

40–54 Early POAG 32 958 3.3% 2.3% 4.7%

55–69 Early POAG 46 1967 2.3% 1.7% 3.1%

70+ Early POAG 20 494 4.0% 2.5% 6.2%

40–54 POAG suspects 95 958 10% 8.1% 12%

55–69 POAG suspects 155 1967 7.9% 6.7% 9.2%

70+ POAG suspects 40 494 8.1% 5.8% 11%

40–54 OHT 20 958 2.1% 1.3% 3.2%

55–69 OHT 45 1967 2.3% 1.7% 3.0%

70+ OHT 10 494 2.0% 1.0% 3.7%

*Lower and †upper 95% confidence interval for the corresponding detection rate in the glaucoma blindness prevention program in Salzburg,

Austria.

POAG = Primary open angle glaucoma; OHT = Ocular hypertension
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exclusion criteria were applied, a total of 3419 sub-
jects were enrolled into this study. Ninety-five per-
cent confidence intervals for the detection rates in
each age class were computed based on Pear-
son–Clopper confidence intervals (14). 

All computations were done with Statistica 6.1 (Stat-
Soft, Inc., Statistica data analysis software system);
version 6. www.statsoft.com, 2004), and Mathemat-
ica 3.1 (Wolfram Research, Inc. Mathematica; version
3.0, Champaign, IL, 1996). 

RESULTS

Population projections in Austria from 2001
to 2031 (Tab. I)

For the age group 40–54 years, the shifts in Aus-
tria’s population are as follows (2001 = 100%): 2001
to 2011: 18.8% (±0.1%), 2001 to 2021: 6.7% (±0.2%),
2001 to 2031: 0.5% (±0.3). The numbers given in
parentheses are based on the lower and upper sce-
nario, provided by Statistics Austria, the official
Austrian research center for information and sta-
tistics. This shows that there is little difference in
Austria’s population in this age class when com-

paring 2031 with 2001. 
For the age group 55–69, the corresponding per-

centages are as follows: 2001 to 2011: 12.9% (±0.3%),
2001 to 2021: 37.3% (±1%), 2001 to 2031: 43.1%
(±1.8%). This shows that the population in Austria
will increase considerably in this age group. For the
oldest group (70 years and older), the population
shift is assumed to reach 66% from 2001 to 2031.
The corresponding numbers are as follows: 2001 to
2011: 16.2% (±0.8%), 2001 to 2021: 36.7%
(±6.7%), 2001 to 2031: 65.6% (±14.8%). Again, these
projections suggest a considerable increase in Aus-
tria’s population in this highest age group. The over-
all number of subjects age 40 or older is expected
to increase from 3,816,000 in 2001 to 4,956,000 in
2031, which corresponds to an increase of 30%.

Observed detection rates of POAG 
and related diseases and application 
of predictive regression equations 
for estimating prevalence

An overview of the predictions of the Tuck and Crick
and Quigley and Vitale regression equations togeth-
er with the observed detection rates of POAG is il-
lustrated in Figure 1. 

Fig. 1 - Illustration of Tuck and
Crick and Quigley and Vitale pre-
dictive regression curves for
prevalence of primary open angle
glaucoma and observed detection
rates (means in each age group,
with 95% CI) in the Salzburg-
Moorfields Collaborative Glauco-
ma Study in the age categories
40–54, 55–69, and 70+.
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Projected numbers of Austrians with POAG,
POAG suspects, and related diseases at age
40 or older in 2001, 2011, 2021, and 2031

An overview of the projected numbers (in thousands)
of Austrians classified as definite POAG, early POAG,
POAG suspect, and OHT categorized into three age
classes is shown in Figure 2. 

Number of Austrians with definite POAG

Starting with 17,400 Austrians with definite POAG at
the age of 40–54 years in 2001, we expect the number
to remain fairly stable over the years to 2031. The num-
ber of definite POAG cases in people aged 55–69 is
similar to that in the younger age group in 2001 (19,000)

but by 2031 there is expected to be a marked differ-
ence between the numbers affected in the two age groups
with 27,000 POAG cases expected in the 55–69 age
group. In people aged 70 years or more, we estimate
31,300 Austrians with definite POAG in 2001 and by
2031 expect this to increase to a total of 51,200 POAG
cases. The overall number of Austrians with definite
POAG at the age of 40 or older is expected to increase
by 42% (lower scenario: 37%, upper scenario: 47%)
while the population in Austria for residents age 40 or
older is expected to grow by 30% only.

Early POAG cases

In 2001, the number of Austrians aged 40–54 years
with early POAG – approximately 55,500 cases – is

Fig. 2 - Overview of projected numbers of patients with definite primary open angle glaucoma (POAG), early POAG, POAG suspects, and ocu-
lar hypertension in three different age groups in 2001, 2011, 2021, and 2031 (in thousands).
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considerably higher when compared to the other age
groups. In people aged 55–69 years, our analysis es-
timates that in 2001, 29,000 Austrians had early POAG;
however, 41,600 Austrians of this age group are ex-
pected to have early POAG in 2031. For Austrians age
70 years and older, the number of early POAG cases
is estimated to be 36,800 in 2001 and 61,000 in 2031.
The overall number of Austrians with early POAG at
age 40 or older is expected to increase by 30% (low-
er scenario: 25%, upper scenario: 36%).

POAG suspects

Starting with 165,000 POAG suspects age 40–54
years in 2001, we expect this number to increase slight-
ly by 2011 and then to decrease again to 165,600 in
2031. In the other age groups, a considerable increase
is expected: in the age group of 55–69 years, from
98,000 POAG suspect cases in 2001 to 140,000 in
2031, and from 73,700 in 2001 to 122,000 in people
aged 70 and above. The overall number of Austrians
who are suspected of having POAG at age 40 or old-
er is expected to increase by 27% (lower scenario:
23%, upper scenario: 32%).

OHT

We estimate that there will be 34,700 ocular hypertensive
patients aged 40–54 years, 28,400 aged 55–69 years,
and 18,400 aged 70 or more. In 2031, these figures
are expected to rise to 34,900, 40,700, and 30,500,
respectively. The overall number of subjects with OHT
at age 40 or older is expected to increase by 30%
(lower scenario: 26%, upper scenario: 35%).

DISCUSSION

This study provides new information on the detec-
tion of individuals with definite POAG, early POAG,
POAG suspects, and OHT in a homogenous screen-
ing population in Austria. This population-based
study is based on the largest number – to our knowl-
edge – of individuals screened in Austria. Furthermore,
this study provides population projections together
with lower and upper bounds for these disease enti-
ties in the years 2001, 2011, 2021, and 2031 in three
different age classes.

Comparison of the results with Australia

In Australia, the number of people with glaucoma
and ocular hypertension will double from 2001 to 2030
(7). This is considerably different from our results. The
authors attribute this number to estimates that Aus-
tralia’s population will grow by 75% until the year 2030.
The population in Austria for residents at the age of
40 or older is expected to grow by 30%. Expressing
the percentage changes from 2001 to 2031, the fol-
lowing changes can be expected for Austrians at the
age of 40 or older: 1) definite POAG: 42%, 2) early
POAG: 30%, 3) POAG suspect: 27%, and 4) OHT: 30%.
Our results are in very good correspondence with those
published for the United Kingdom (8), where the num-
ber of people with POAG is estimated to rise by 50%
(lower scenario: 43%, higher scenario: 57%) from 2001
to 2031. It would be very valuable to obtain results of
their study for early POAG, POAG suspects, and OHT
in order to obtain a more complete picture.

Possible limitations of the study

Several sources of bias have to be considered and
different strategies should be considered to quantify
the influence of these effects.

1) The first source of bias is the sampling strategy.
The age distribution in the general population of Salzburg
differs somewhat from the age distribution in the pool
of subjects that is examined in our glaucoma screen-
ing program. As a consequence, an unstratified sam-
ple taken in a strict sense cannot be regarded as be-
ing representative for the Austrian population aged
40 years or older. To overcome a possible bias, data
were stratified into three age categories and the preva-
lences were estimated within these three strata and
were compared with predictions of the Tuck and Crick
and Quigley and Vitale equations. The results confirm
the value of these equations providing evidence that
our estimations are in excellent correspondence with
both regression curves. An illustration of these re-
gression curves and the observed prevalences of POAG
in different age classes is given in Figure 1.

2) The second source of bias is the population pro-
jection of the expected number of Austrians in the fu-
ture. Although these estimations are based on the of-
ficial population projections of Statistics Austria, it is
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evident that the future cannot be predicted precise-
ly. Again, to overcome a possible bias, upper and low-
er scenarios of the expected number of Austrians – pro-
vided by (2) – were used.

3) A third possible limitation of the study is the lack
of any universally agreed criteria for the diagnosis of
glaucoma. The glaucoma literature has been weak-
ened by the lack of a uniform definition and specific
diagnostic criteria. In recent years considerable at-
tempts have been made to standardize the definitions
of the various forms of POAG. In order to make var-
ious published studies as comparable as possible,
this study has adopted the diagnostic criteria sug-
gested in the European Guidelines for Glaucoma (11).

In summary, this study uses data of our glaucoma
screening study and official population projections based
on Statistics Austria for Austria for 2001, 2011, 2021,
and 2031. Due to the estimated population shifts pre-
dicted by Statistics Austria, the overall number of Aus-
trians with definite POAG, early POAG, that are sus-
pected of having POAG, and OHT is expected to in-
crease by 0.5%, 43.1%, and 65.6% in the age groups
of 40–54 years, 55–69 years, and 70 years or older,
respectively. 

The study predicts that in 2001 there were 67,600
Austrians aged 40 or more with definite POAG and that
this number will increase to 96,000 in 2031, which cor-
responds to an increase of 42% (lower scenario: 37%,
upper scenario: 47%). For the age group of 70+, an in-
crease of Austrians with definite POAG of 65% is es-
timated (lower scenario: 52%, upper scenario: 80%). 

Similar trends are expected for the other disease
subgroups. Given the present high quality of health
care for glaucoma, the preservation of this high lev-
el of service poses a serious logistical and financial
challenge for the Austrian health care system in the
next decades. 

An important additional strategy must be to improve
our current understanding of the factors contributing
to the development of glaucoma in order to detect
progressive glaucoma as early as possible and there-
by to be able to keep the total number of cases with
severe vision loss at the lowest level possible. For
this purpose, more financial resources will be need-
ed for ophthalmologists at the primary care level. 

A variety of designs for cost effective medical care
for glaucoma patients have been suggested by dif-
ferent authors. An important issue is how to optimize

patient management: Statistical models now exist that
estimate the risk of conversion from ocular hypertension
to glaucoma (15). These models could be used to cat-
egorize patients into high and low risk groups with
different timetables for follow-up visits. Other statis-
tical models attempt to identify large population stra-
ta with a low risk for glaucoma so that screening can
focus on subjects at greater risk of developing the
disease (16). 

Another important issue is public education and aware-
ness. In prevalence studies and screenings of high-
risk populations approximately 60% of patients were
unaware they had glaucoma (17). More problematic is
the fact that many patients identified as having glau-
coma frequently do not come to follow-ups for further
evaluation and treatment of this insidious disease.  

New designs for glaucoma care will be needed to
provide best-possible medical care while keeping the
costs for such programs at an acceptable and justi-
fiable level. Collaboration among diverse specialists,
including ophthalmologists, community health care ex-
perts, glaucoma specialists, optometrists, and health
economists, will have to be integral in organizing and
implementing such programs.

ACKNOWLEDGEMENTS

The authors thank coworkers at the “Glaukomvorsorge-
Ambulanz” of the University Clinic for Ophthalmology and
Optometry of the Paracelsus University Salzburg, Anna Konitsch,
Anneliese Prieler, Stefanie Dengg, and Kathrin Sorger, and
the many other clinical coworkers over the time of this study.
They also thank the Health Department of the Government
of the County of Salzburg (Director: L.H. Mag. Gabi
Burgstaller), the “Fonds Gesundes Oesterreich”, and the
“Hauptverband der Sozial-versicherungstraeger” of Austria
as well as the “Fuchs Foundation for the Promotion of Oph-
thalmology” for financial support.

This study was supported by the Health Department of
the Government of Salzburg, the “Fonds Gesundes Oester-
reich”, and the “Hauptverband der österreichischen Sozial-
versicherungstraeger” of Austria.

The authors do not have any commercial or proprietary interest. 

Reprint requests to: 
Wolfgang Hitzl, PhD
University Clinic of Ophthalmology and Optometry
Paracelsus University Salzburg St. Johanns-Hospital Salzburg
Muellner - Hauptstrasse 48 
A - 5020 Salzburg, Austria
W.Hitzl@salk.at



The projected increase in glaucoma due to the aging population

52

REFERENCES

1. Eursta. Statistical Office of the European Communities.
2005. Available at: http://epp.eurostat.cec.eu. int/portal

2. Statistics Austria. Bevoelkerung Oesterreichs im 21 Jahrhun-
dert. Statistische Nachrichten 2004; 12: 1030-4.

3. Hollows FC, Graham PA. Intra-ocular eye pressure, glau-
coma and glaucoma suspects in a defined population.
Br J Ophthalmol 1966; 50: 570-86.

4. Leske MC, Ederer F, Podgor M. Estimating incidence
from age-specific prevalence in glaucoma. Am J  Epi-
demiol 1981; 113: 606-13.

5. Tielsch JM, Sommer A, Katz J, Royall RM, Quigley HA,
Javitt J. Racial variations in the prevalence of primary
open glaucoma. JAMA 1991; 266: 369-74. 

6. Weih LM, Nanjan M, McCary CA, Taylor HR. Prevalence
and predictors of open-angle glaucoma. Ophthalmol-
ogy 2001; 108: 1966-72. 

7. Rochtchina E, Mitchell P. Projected number of Australians
with glaucoma in 2000 and 2030. Clin Exp Ophthalmol
2000; 28: 146-8.

8. Tuck MW, Crick RP. The projected increase in glauco-
ma due to an ageing population. Ophthalmic Physiol
Opt 2003; 23: 175-9.

9. Mistlberger A, Sitte S, Ruckhofer J, et al. The
‘Salzburg-Moorfields-Collaborative-Glaucoma Study’  (SM-
CGS)-Das Konzept und erste Erfahrungen bei der Um-
setzung [The concept and first findings]. Spekt Augenheilkd

1998; 12: 93-6.
10. Hitzl W, Ortner C, Hornykewycz K, Grabner G, Reit-

samer HA. Resource use and costs for a glaucoma screen-
ing program in Austria: an 8-year review. Eur J Oph-
thalmol 2006; 16: 92-9. 

11. European Glaucoma Society. Terminology and Guide-
lines for Glaucoma. IInd Edition. Savona (Italy); Editrice
DOGMA Srl, 2003; II.

12. Tuck MW, Crick RP. The age distribution of primary open
angle glaucoma. Ophthalmic Epidemiol 1998; 5: 173-
83.

13. Quigley HA, Vitale S. Models of open-angle glaucoma
prevalence and incidence in the United States. Invest
Ophthalmol Vis Sci 1997; 38: 83-91.

14. Clopper CJ, Pearson E. The use of confidence or fidu-
cial limits, illustrated in the case of binomial. Biometrika
1934; 26: 404-13.

15. Medeiros FA, Weinreb RN, Sample PA, et al. Validation
of a predictive model to estimate the risk of conver-
sion from ocular hypertension to glaucoma. Arch Oph-
thalmol 2005; 123: 1351-60.

16. Tucker A, Vinciotti V, Liu X, Garway-Heath D. A spatio-
temporal Bayesian network classifier for understand-
ing visual field deterioration. Artif Intell Med 2005; 34:
163-77.

17. Quigley HA, Park CK, Tracey PA, Pollack IP. Commu-
nity screening for eye disease by laypersons: the Hoff-
berger program. Am J Ophthalmol 2002; 133: 386-92.



<<
  /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


