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Abstract

Background: Preeclampsia is a frequent syndrome and its cause has been linked to multiple factors, making
prevention of the syndrome a continuous challenge. One of the suggested risk factors for preeclampsia is advanced
maternal age. In the Western countries, maternal age at first delivery has been steadily increasing, yet few studies
have examined women of advanced maternal age with preeclampsia. The purpose of this registry-based study was
to compare the obstetric outcomes in primiparous and preeclamptic women younger and older than 35 years.

Methods: The registry-based study used data from three Finnish health registries: Finnish Medical Birth Register,
Finnish Hospital Discharge Register and Register of Congenital Malformations. The sample contained women under
35 years of age (N = 15,437) compared with those 35 and over (N = 2,387) who were diagnosed with preeclampsia
and had their first singleton birth in Finland between 1997 and 2008. In multivariate modeling, the main outcome
measures were Preterm delivery (before 34 and 37 weeks), low Apgar score (5 min.), small-for-gestational-age, fetal
death, asphyxia, Cesarean delivery, induction, blood transfusion and admission to a Neonatal Intensive Care Unit.

Results: Women of advanced maternal age (AMA) exhibited more preeclampsia (9.4%) than younger women
(6.4%). They had more prior terminations (<0.001), were more likely to have a body mass index (BMI) >25 (<0.001),
had more in vitro fertilization (IVF) (<0.001) and other fertility treatments (<0.001) and a higher incidence of
maternal diabetes (<0.001) and chronic hypertension (<0.001). Multivariate logistic regression indicated that women
of AMA had higher rates of: preterm delivery before 37 weeks 19.2% (OR 1.39 CI 1.24 to 1.56) and before 34 weeks
8.7% (OR 1.68 CI 1.43 to 2.00) low Apgar scores at 5 min. 7.1% (OR 1.37 CI 1.00 to 1.88), Small-for-Gestational Age
(SGA) 26.5% (OR 1.42 CI 1.28 to 1.57), Asphyxia 12.1% (OR 1.54 CI 1.34 to 1.77), Caesarean delivery 50% (OR 2.02 CI
1.84 to 2.20) and admission to a Neonatal Intensive Care Unit (NICU) 31.6% (OR 1.45 CI 1.32 to 1.60).

Conclusions: Preeclampsia is more common in women with advanced maternal age. Advanced maternal age is an
independent risk factor for adverse outcomes in first-time mothers with preeclampsia.
Background
Maternal age at the time of first delivery has increased
in many Western countries [1]. A woman who is 35 years
or older at the time of delivery has been defined as being
of “advanced maternal age (AMA)” [2]. In Finland, the
mean age of women giving birth has, for a long time,
been around 30 years, and the average age in 2009 was
28 years among primigravidas. However, the proportion
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of parturients aged over 35 in 2009 was 18.7%, and this
percentage has been consistently increasing [3].
Several studies have shown an association between

AMA and adverse perinatal outcomes as well as an
increased risk of certain pregnancy complications. Spe-
cifically, women of AMA have an increased risk of gesta-
tional diabetes, placenta previa [4-6], preeclampsia [5,7],
miscarriage [4], pregnancy-induced hypertension [5] and
the need for Caesarean deliveries [8]. Induction of labor
[5,9,10], augmentation with oxytocin and assisted deliv-
eries are also known to be associated with women of
AMA [10]. Furthermore, increasing maternal age contri-
butes to fetal, perinatal and neonatal death [5]. Women
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of AMA are also more likely to have been diagnosed
with chronic diseases, such as hypertensive disorders
and diabetes mellitus, thus further complicating their
pregnancies [4,5,7,9,10].
Preeclampsia is a frequent and potentially severe dis-

ease that affects about 3-8% of all pregnancies and
increases the mothers risk for morbidity [11-13]. Risks
associated with preeclampsia include nulliparity, pre-
existing medical conditions (e.g. hypertension, diabetes
mellitus and anti-phospholipid syndrome), plurality,
older maternal age and obesity [11,12]. The aim of this
study was to compare pregnancy outcomes in women
with preeclampsia aged 35 and over to those with pree-
clampsia under 35 years of age to examine differences in
obstetric outcomes.

Methods
Data and variables
The original dataset contained information on 690,555
women and their newborns, for births between the years
1997 and 2008. Eligibility criteria for this analysis
included primiparous women with singleton pregnancies
diagnosed with preeclampsia without malformations
(N= 17,824).
Approval for the study was obtained from the National

Institute for Health and Welfare (THL). The data used in
this study consisted of information from the Finnish Med-
ical Birth Register (MBR), Hospital Discharge Register
(HDR) and The Register of Congenital Malformations.
The THL stores information from each of these registers
and was responsible for providing all of the data.
The Finnish Medical Birth Register is a population-

based registry established in 1987 and is currently com-
piled by the THL. The MBR includes information on
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maternal and neonatal birth characteristics and perinatal
outcomes for all women giving birth in Finland and all
newborns up to seven days of age. The form is filled in
by the hospital and sent, typically in electronic format,
to the THL [14].
The Hospital Discharge Register was established in

1967 and contains information on all aspects of inpatient
care in public and private hospitals and outpatient visits
to public hospitals (since 1996) in Finland. The data are
sent electronically to the THL by each setting [15].
The Register of Congenital Malformations is controlled

by THL and contains data on congenital chromosomal
and structural anomalies detected in stillborn and live
born infants and terminated fetuses from all healthcare
settings in Finland. The Register was established in 1962
and registration of anomaly data began in 1963 [16].
We compared women with preeclampsia who were of

AMA to women under the age of 35. The study group
contained 2,387 women aged 35 and over and the
control group included 15,437 women under the age of
35 (Figure 1).
Preeclampsia was defined as repeated periods of blood

pressure > 140/90 mmHg accompanied by proteinuria
(>0.3 g/day). Participants were identified in two ways.
First, we included eligible women based on diagnoses
recorded using ICD-10 codes (preeclampsia: ICD-10
codes O11, O14 and with seizures O15). All identified
cases of preeclamptic and eclamptic pregnancies were
used in the analysis. Second, we identified participants
who were hospitalized during pregnancy because of
hypertension. This was necessary because, in the MBR,
ICD-10 coding of diagnoses during pregnancy did not
start until 2004. Some of the women with preeclampsia
were hospitalized during pregnancy, but they were not
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allocated ICD-codes and were recorded as being hospita-
lized because of hypertension; however, this diagnosis
generally identifies those with preeclampsia.
The following definitions were used to record preg-

nancy outcomes: preterm delivery, before 34 and 37 weeks
of gestation; Apgar score <7 at 5 minutes; and small for
gestational age (SGA), infants whose sex- and age-
adjusted birth weight was below the tenth percentile
according to the normal tables for our population [17].

Statistical analysis
Statistical analysis was conducted using SPSS for Win-
dows, version 17. Statistical differences between the
study and control groups were evaluated using chi
square-tests for dichotomous variables; continuous vari-
ables were analyzed using independent sample t-tests.
All variables used in the binary logistic regression ana-

lysis were dichotomous and missing data for any variable
were categorized as “no” (=0). Binary logistic regression
adjusted for potential confounding factors included prior
termination, placenta previa, IVF, fertility treatment
other than IVF, smoking, maternal age (in the categories
under 35 and 35 and over), maternal diabetes (including
both pre-pregnancy and gestational diabetes) and BMI
>25 before pregnancy. Because maternal height and
weight have been recorded in the data sources only since
2004, logistic regression is presented primarily without
BMI (Table 1). To compare the pregnancy outcomes of
women with preeclampsia under 35 years of age to those
aged 35 and over, odds ratios with 95% confidence inter-
vals were estimated.

Results
Preeclampsia was identified in 9.4% of women of AMA and
6.4% of women under 35 years of age. The mean (± standard
deviation) ages of the control (<35) and study groups (>35)
were 26.6±4.2 years and 37.5±2.3 years, respectively. The
Table 1 Results of binary logistic regression analysis of wome
(* BMI included)

Outcome <35 ≥35

Preterm delivery (before <34 wk) 830 (5.5) 203 (8.7)

Preterm delivery (before 37 wk) 2231 (14.5) 457 (19.2)

Low Apgar score (<7) at 5 min 276 (5.5) 52 (7.1)

SGA (<90th percentile) 3233 (21.0) 632 (26.5)

Fetal death 28 (0.2) 6 (0.3)

Asphyxia 1229 (8.0) 289 (12.1)

Cesarean 4928 (31.9) 1192 (50.0)

Induction 12115 (78.5) 1697 (71.1)

Eclampsia 157 (1.0) 20 (0.8)

Blood transfusion 244 (1.6) 38 (1.6)

Admission to a neonatal unit 3650 (23.6) 755 (31.6)
groups were different in terms of prior terminations,
pre-pregnancy obesity (BMI >25), IVF and other fertility
treatments, smoking, chronic hypertension and maternal
diabetes. Table 2 summarizes the background information
for the two groups.
The mean weight before pregnancy in the control

group was 69.6 ± 16.3 kg versus 73.9 ± 16.3 kg (<0.001)
in the study group. In the control group the mean birth
weight was 3179 ± 730.4 g versus 3037 ± 788.3 g (<0.001)
in the study group. Pregnancy outcomes for the two
groups are compared in Table 1.
Cesarean delivery was found to be twice as likely in

women of AMA. The rate of preterm delivery before 34
and 37 weeks’ gestation, low Apgar score at 5 min.,
SGA, asphyxia and admission to a NICU were also sig-
nificantly higher in women of AMA. No significant dif-
ferences between groups were found in rates of fetal
death, eclampsia and blood transfusion to mothers.

Discussion
Women of AMA were 1.5 times more likely to have pre-
eclampsia compared to women under 35 years of age.
The main finding of the present study, however, was that
among preeclamptic women, adverse pregnancy out-
comes were more common in women of AMA.
First, women of AMA were significantly more likely to

have preterm deliveries before 34 and 37 weeks and to
have SGA- infants the risk increase being 70% in pre-
term delivery before 34 weeks and 40% in both preterm
delivery before 37 weeks and SGA. Second, women of
AMA had a twofold increased risk of requiring Cesarean
deliveries. Finally, these obstetric risks led to approxi-
mately 50% higher frequencies of neonatal asphyxia and
40% of admission of the infant in the neonatal intensive
care unit.
Similar to other studies, the women of AMA in this

sample experienced more prior terminations and IVF
n aged under 35 and 35 and over with preeclampsia

Adjusted P Adjusted OR 95% CI

<0.000 (* < 0.000) 1.68 (*1.81) 1.43-2.00 (*1.36-2.42)

<0.001 (*0,002) 1.39 (*1.36) 1.24-1.56 (*1.12-1.65)

0.048 (*0.122) 1.37 (*1.30) 1.00-1.89 (*0.93-1.83)

<0.001 (* < 0.001) 1.42 (*1.53) 1.28-1.57 (*1.29-1.82)

0.781 (*0.964) 1.14 (*0.96) 0.45-2.86 (*0.19-4.98)

<0.001 (*0.006) 1.54 (*1.38) 1.34-1.77 (*1.10-1.73)

<0.001 (* < 0.001) 2.02 (*1.86) 1.84-2.20 (*1.60-2.17)

<0.001 (*0.001) 0.67 (*0.73) 0.61-0.74 (*0.61-0.87)

0.279 (*0.752) 0.77 (*1.13) 0.48-1.23 (*0.54-2.34)

0.311 (*0.437) 0.83 (*0.85) 0.58-1.19 (*0.57-1.27)

<0.001 (* < 0.001) 1.45 (*1.42) 1.32-1.60 (*1.20-1.65)



Table 2 Background information about women aged
under 35 and 35 and over who had preeclampsia

Women <35 Women ≥35

(n = 15 437) (n = 2387) P

Prior termination 3237 (21.0) 812 (34.0) <0.001

Pregravid BMI >25 kg/m2 2201 (41.6) 470 (56.2) <0.001

Late pregnancy bleeding 215 (1.4) 45 (1.9) 0.062

Placenta previa 29 (0.2) 11 (0.5) 0.009

Fertility treatment other than IVF 274 (1.8) 154 (6.5) <0.001

IVF 291 (1.9) 184 (7.7) <0.001

Anemia 91 (0.6) 14 (0.6) 0.986

Smoking 2196 (14.2) 226 (9.5) <0.001

Not married 7346 (47.6) 1128 (47.3) 0.058

Chronic hypertension 177 (1.1) 49 (2.1) <0.001

Maternal diabetes 753 (4.9) 221 (9.3) <0.001
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and other fertility treatments [18-20]. On the other
hand, they smoked less often than younger women, but
they were more often obese and had higher rates of ges-
tational diabetes. Obesity is known to be a risk factor for
preeclampsia [12], whereas smoking is a protective fac-
tor [21]. The net effect of maternal obstetric history and
health behavior is likely to play a minor or moderate role
in the entire picture, since some of the effects are benefi-
cial while others are harmful depending on whether the
outcome under consideration is the frequency of pree-
clampsia, premature delivery, fetal growth or neonatal
outcome [8,18,22-25]. In other words, maternal age
appeared to be an independent obstetric risk factor for
early onset of preeclampsia and impaired fetal growth. It
has also been stated that chronic and pregnancy-related
hypertension increase risk for low birthweight and pre-
term birth as well as older maternal age was resulting in
shorter gestations [26].
The mechanism behind this risk is beyond the scope

of the present study but may be related to aging of the
uterine blood vessels [27].
The strength of the current study was that it used a

population-based cohort including data from three na-
tional Finnish health registries. The data stored in these
registries have demonstrated both high quality and valid-
ity [28], affirming that the registries are a valuable re-
source for studying maternal and obstetric health
outcomes as the identification of preeclampsia is shown
to be accurate in such databases [29]. Weaknesses of the
study were that there may have been some error in the
data collection, such as coding errors; however, consider-
ing the size of the data set, the impact of this factor was
probably minor. It is also possible that picking out pree-
clamptic and eclamptic women from the data on the
basis of diagnoses and hospital stay may have slightly
increased the number in the sample. However, the data
was recorded using a standard format among the regis-
tries and therefore, any inconsistency in reporting would
have been a random event independent of maternal age.

Conclusions
In this study, women of AMA had preeclampsia more
often than younger women, and their pregnancies were
more likely to be complicated by preterm deliveries and
impaired fetal growth. As a consequence, the need for
neonatal intensive care was significantly higher for
women of AMA, suggesting a substantial increase in the
use of healthcare resources. Premature infants are at
higher risk of neonatal mortality and morbidity as well
as neurodevelopmental impairments; these tend to be
inversely proportional to gestational age [30]. The pre-
ventive measures, such as taking supplements of vita-
mins C and E, do not reduce the occurrence of
preeclampsia [31] but it has been demonstrated that
low-dose aspirin started in early pregnancy may reduce
the incidence of preeclampsia and intrauterine growth
restriction [32]. However, postponing pregnancy to an
older age is an obvious risk and the implications for the
timing of assisted reproduction and family planning
policies are relevant.

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

Authors’ contributions
RL conceived the study with contributions from SH and KVJ. RL prepared the
data and performed the statistical analysis. RL and SH interpreted the results
with contributions from KVJ and MG. RL reviewed the literature and wrote
the manuscript. SH, KVJ and MG critically revised the manuscript for scientific
quality and content. All authors approved the final version for publication.

Acknowledgements
This study was supported by the University of Eastern Finland, Department
of Nursing Science, The Finnish Doctoral Programme in Nursing Science and
Emil Aaltonen foundation. The funding sources were not involved in the
study design, interpretation of results, manuscript preparation, or the
decision to submit the article for publication.

Author details
1Department of Nursing Science, University of Eastern Finland, PO. Box. 1627,
Kuopio 70211, Finland. 2Department of Nursing Science, University of Eastern
Finland and Kuopio University Hospital, Kuopio, Finland. 3National Institute
for Health and Welfare (THL), Gothenburg, Sweden. 4Nordic School for Public
Health, Helsinki, Finland. 5Department of Obstetrics and Gynaecology, Kuopio
University Hospital and University of Eastern Finland, Kuopio, Finland.

Received: 20 October 2011 Accepted: 22 May 2012
Published: 11 June 2012

References
1. Benzies KM: Advanced maternal age: are decisions about the timing of

child-bearing a failure to understand the risks? Can Med Assoc J 2008,
178(2):183–184.

2. Bayrambour H, Heaman M: Advanced maternal age and the risk of
Cesarean birth: a systematic review. Birth 2010, 37(3):219–226.

3. The National Institute for Health and Welfare; 2010. Available at: http://www.
stakes.fi/tilastot/tilastotiedotteet/2010/Tr26_10.pdf (retrieved April 14, 2011).

4. Cleary-Goldman J: Impact of maternal age on obstetric outcome. Obstet
Gynecol 2005, 105(5):983–990.

http://www.stakes.fi/tilastot/tilastotiedotteet/2010/Tr26_10.pdf
http://www.stakes.fi/tilastot/tilastotiedotteet/2010/Tr26_10.pdf


Lamminpää et al. BMC Pregnancy and Childbirth 2012, 12:47 Page 5 of 5
http://www.biomedcentral.com/1471-2393/12/47
5. Jacobsson B: Advanced Maternal age and adverse perinatal outcome.
Obstet Gynecol 2004, 104(4):727–733.

6. Jolly M, Sebire N, Harris J, Robinson S, Regan L: The risks associated with
pregnancy in women aged 35 years or older. Hum Reproduction 2000,
15:2433–2437.

7. Ozalp S, Tanir HM, Sener T, Yaza S, Keskin AE: Health risks for early (or =35)
childbearing. Arch Gynecol Obstet 2003, 268(3):172–174.

8. Hsieh TT, Liou JD, Hsu JJ, Lo LM, Chen SF, Hung TH: Advanced maternal
age and adverse perinatal outcomes in an Asian population. Eur J Obstet
Gynecol Reprod Biol 2010, 148:21–26.

9. Joseph KS, Allen AC, Dodds L, Turner LA, Scott H, Liston R: The Perinatal
effects of delayed childbearing. Obstet Gynecol 2005, 105(6):1410–1418.

10. Bell JS: Can obstetric complications explain the high levels of obstetric
interventions and maternity service use among older women?
A retrospective analysis of routinely collected data. BJOG.
An International Journal of Obstetrics and Gynaecology 2001, 108(9):910–918.

11. Hutcheon JA, Lisonkiva S, Joseph KS: Epidemiology of pre-eclampsia and
the other hypertensive disorder of pregnancy. Best Pract Res Clin Obstet
Gynaecol 2011, 25:391–403.

12. Turner JA: Diagnosis and management of preeclampsia: an update.
International Journal of Women’s Health 2010, 2:327–337.

13. Villar J, Carroli G, Wojdyla D, Abalos E, Giordano D, Ba’aqeel H, Farnot U,
Bergsjo P, Bakketeig L, Lumbiganon P, Campodonico L, Al-Mazrou Y,
Lindheimer M, Kramer M: Preeclampsia, gestational hypertension and
intrauterine growth restriction, related or independent conditions? Am J
Obstet Gynecol 2006, 194:921–931.

14. The National Institute for Health and Welfare. 2010. Available at: http://
www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/syntymarekisteri.htm (retrieved
April 14, 2011).

15. The National Institute for Health and Welfare. 2011. Available at: http://
www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/hilmoraportit.htm (retrieved
April 14, 2011).

16. The National Institute for Health and Welfare. 2011. Available at: http://
www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/epamuodostumarekisteri.htm
(retrieved April 14, 2011).

17. Heinonen S, Taipale P, Saarikoski S: Weights for placentae from small-for-
gestational age infants revisited. Placenta 2001, 22:399–404.

18. Hoffman NC, Jeffers S, Carter J, Duthely L, Cotter A, González-Quintero VH:
Pregnancy at or beyond age 40 years is associated with an increased
risk of fetal death and other adverse outcomes. Am J Obstet Gynecol 2007,
196(5):e11–e13.

19. Nybo Andersen AM, Wohlfahrt J, Christens P, Olsen J, Melbye M: Maternal
age and fetal loss: population-based register linkage study. Br Med J
2000, 320:1708.

20. Segev Y, Riskin-Mashiah S, Lavie S, Auslender R: Assisted reproductive
technologies: medical safety issues in the older woman. J Womens Health
2011, 20(6):853–861.

21. Ness RB, Zhang J, Bass D, Klebanoff MA: Interactions between smoking
and weight in pregnancies complicated by preeclampsia and small-for-
gestational-age birth. Am J Epidemiol 2008, 168(4):427–433.

22. Luke B, Brown M: Elevated risks of pregnancy complications and adverse
outcomes with increasing maternal age. Hum Reprod 2007,
22(5):1264–1272.

23. Zeitlin JA, Ancel PY, Saurel-Cubizolles MJ, Papiernik E: Are risk factors the
same for small for gestational age versus other preterm births? Am J
Obstet Gynecol 2001, 185(1):208–215.

24. McIntyre SF, Newburn-Cook CV, O’Brien B, Demianczuk NN: Effect of older
maternal age on the risk of spontaneous preterm labor: a population
based study. Health Care Women Int 2009, 30:670–689.

25. Newburn-Cook CV, Onyskiw JE: Is older maternal age a risk factor for
preterm birth and fetal growth restriction? A systematic review. Health
Care Women Int 2005, 26:852–875.

26. Miranda M, Swamy G, Edwards S, Maxson P, Gelfand A, James S: Disparities
in maternal hypertension and pregnancy outcomes: evidence from
North Carolina, 1994–2003. Public Health Rep 2010, 125:579–587.

27. Cunningham FG, Leveno KJ: N Engl J Med 1995, 333(15):1002–1003.
28. Gissler M, Haukka J: Finnish health and social welfare registers in

epidemiological research. Norsk Epidemiologi 2004, 14(1):113–120.
29. Lain S, Hadfield R, Raynes-Greenow C, Ford J, Mealing N, Algert C, Roberts

C: Quality of data in perinatal population health databases: a systematic
review. Medical Care 2012, 50(4):7–20.
30. Gruslin A, Lemyre B: Pre-eclampsia: Fetal assessment and neonatal
outcomes. Best Pract Res Clin Obstet Gynaecol 2011, 25:491–507.

31. Conde-Agudelo A: Supplementation with vitamins C and E during
pregnancy for the prevention of preeclampsia and other adverse
maternal and perinatal outcomes: a systematic review and meta-
analysis. Am J Obstet Gynecol 2011, 204(6):503–512.

32. Bujold E, Roberge S, Lacasse Y, Bureau M, Audibert F, Marcoux S, Forest J,
Giquére Y: Prevention of preeclampsia and intrauterine growth
restriction with aspirin started in early pregnancy: a meta-analysis. Obstet
Gynecol 2010, 116(1):402–414.

doi:10.1186/1471-2393-12-47
Cite this article as: Lamminpää et al.: Preeclampsia complicated by
advanced maternal age: a registry-based study on primiparous women
in Finland 1997–2008. BMC Pregnancy and Childbirth 2012 12:47.
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

http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/syntymarekisteri.htm
http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/syntymarekisteri.htm
http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/hilmoraportit.htm
http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/hilmoraportit.htm
http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/epamuodostumarekisteri.htm
http://www.stakes.fi/FI/tilastot/tausta/Laatuselosteet/epamuodostumarekisteri.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data and variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors´ contributions
	Acknowledgements
	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 0.0000
  /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


