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Congenital malformations among newborns
admitted in the neonatal unit of a tertiary
hospital in Enugu, South-East Nigeria - a
retrospective study
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Abstract

Background: Congenital abnormalities are not uncommon among newborns and contribute to neonatal and
infant morbidity and mortality. The prevalence and pattern of presentation vary from place to place. Many a time
the exact etiology is unknown but genetic and environmental factors tend to be implicated.

Methods: The objective of this study was to determine the prevalence of congenital malformations among
newborns admitted in a tertiary hospital in Enugu, the nature of these abnormalities and the outcome/prognosis.
For purposes of this study, congenital abnormalities are defined as obvious abnormality of structure or form which
is present at birth or noticed within a few days after birth. A cross-sectional retrospective study in which a review of
the records of all babies admitted in the Newborn Special Care Unit (NBSCU) of the University of Nigeria Teaching
Hospital (UNTH), Ituku/Ozalla, Enugu over a four year period (January 2007-April 2011) was undertaken.
All babies admitted in the unit with the diagnosis of congenital abnormality were included in the study.
Information extracted from the records included characteristics of the baby, maternal characteristics, nature/type of
abnormalities and outcome.
Data obtained was analyzed using SPSS 13. Rates and proportions were calculated with 95% confidence interval.
The proportions were compared using students T-test. Level of significance was set at P< 0.05

Results: Seventeen (17) out of a total of six hundred and seven newborn babies admitted in the newborn unit of
UNTH over the study period (Jan 2007-March 2011) were found to have congenital abnormalities of various types,
giving a prevalence of 2.8%. Common abnormalities seen in these babies were mainly surgical birth defects and
included cleft lip/cleft palate, neural tube defects (occurring either singly or in combination with other
abnormalities), limb abnormalities (often in combination with neural tube defects of various types), omphalocoele,
umbilical herniae, ano-rectal malformations and dysmorphism associated with multiple congenital abnormalities.

Conclusions: The results of this study show that 2.8% of babies admitted to a Newborn Special Care Unit in a
teaching hospital in Enugu had congenital abnormalities and that the commonest forms seen were mainly surgical
birth defects and includes cleft lip/cleft palate and neural tube defects.
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Background
Introduction
Congenital abnormality refers to any abnormality,
whether genetic or not, which is present at birth [1]. It
can also be defined as abnormality of physical structure
or form seen at birth or few weeks after birth [2].

The aetiology of congenital abnormality may be genetic
(30–40%) or environmental (5–10%) [3]. Among genetic
causes, chromosomal abnormality makes up about 6%,
single gene disorders about 25%, and multifactorial
factors 20–30%. In about 50% of cases, the cause is
not known [3].
Early intrauterine period (between the 3rd and the 8th

week of gestation) is the vital period of life for the nor-
mal development of organs [4]. Any insult within that
period may result in congenital abnormalities. It can fur-
ther be argued that interventions within this period tar-
geted at preventing insults (or removing the effects of
insults) to the developing foetus will reduce the likeli-
hood of an abnormality developing.
For instance, it is known that folate supplementation

helps in the prevention of neural tube defects, especially
in the first trimester. It is, however, observed that better
maternal care and improved standards of living have lit-
tle effect on the overall frequency of congenital malfor-
mations [5,6]. It is also noted that severe congenital
anomalies diagnosed through age 5 years were observed
to have a much higher incidence among children who
weighed 2500 g or less at birth than among those who
were heavier [7]. The reported incidence of congenital
abnormality in newborns of non-consanguineous parents
in a study by Naderi is 1.66% as compared to 4.02%
among babies of consanguineous parents [8]. Consan-
guineous marriages have been described as an important
factor contributing to increase in congenital malforma-
tions [8]. This is influenced by the degree of relatedness
between the spouses i.e. first cousins, double first cou-
sins, second cousins etc.
Consanguinity, however, is not a common practice

among the Igbos who are the indigenous and predomin-
ant inhabitants of Enugu and environs but is occasionally
noted among migrant people of Hausa-Fulani extraction,
especially among the Fulani nomads seen in the area.
The prevalence of congenital abnormalities ranges

from 1% to over 4% depending on the place and popula-
tion studied [9,10]. For instance; it ranges from 1.07% in
Japan (where the general population was considered) to
4.3% in Taiwan [5] (in a hospital based study).
Congenital anomalies involving the brain are reported to

have the highest incidence at 10/1000 live births compared
to heart at 8/1000, kidneys at 4/1000, limb at 1/1000 while
all others have a combined incidence of 6/1000 live births
[11]. Reported incidence is higher in black children than in
whites [7]. It increases approximately three and a half fold
for blacks and five folds for whites between 6 days and five
years of age [7].
Congenital abnormality plays a major role in morbidity

and mortality of children [12]. However, the treatment and
rehabilitation of these children with congenital abnormality
is very costly, hence the need to identify causative and risk
factors and prevent them early [12], where possible. The
birth of an infant with major malformations whether diag-
nosed ante-natally or not evokes an emotional parental re-
sponse [12]. Early recognition of anomalies is important
for planning and care. Parents are likely to feel anxious and
guilt on learning of the existence of a congenital anomaly
and require sensitive counseling [13].
In the tropics, malnutrition and infections are main

causes of infant morbidity and mortality while in the
temperate zones, cancer, accidents and congenital ab-
normalities are the key causes of infant morbidity
and mortality [12].
Prevalent studies of congenital anomalies are useful to

establish baseline rates, to document changes over time
and to identify clues to aetiology. They are also import-
ant for health services planning and evaluating antenatal
screening in populations with high risk. The study is also
important as it may help to raise the awareness of surgi-
cal paediatric intervention and to emphasize the loss of
babies with congenital abnormalities.
We are not aware of any study of this nature from Enugu

or South-East Nigeria in general. In addition, the University
of Nigeria Teaching Hospital (UNTH) moved to its per-
manent site at Ituku-Ozalla four years ago and since then
no work has been done on the prevalence and pattern of
presentation of congenital abnormalities in newborns in
the area. This study was thus designed to bridge this gap
with a view to determining the prevalence of congenital ab-
normalities among newborns admitted in the Newborn
Special Care Unit of the University of Nigeria Teaching
Hospital, (UNTH), Ituku-Ozalla, Enugu and the different
types of abnormalities that are prevalent It is hoped that
this will add to the body of knowledge available on these
disorders and may stimulate further research in the area on
the subject.

Methods
The aims and objectives of this study were to determine
the prevalence of congenital abnormalities among babies
admitted at the Newborn Special Care Unit of the
UNTH, Ituku-Ozalla, Enugu; to describe the different
forms of abnormalities seen among these babies; to de-
termine the various birth characteristics, maternal char-
acteristics and outcome of congenital abnormality in
UNTH, Ituku -Ozalla. For purposes of this study, con-
genital abnormalities are defined as obvious abnormality
of structure or form which is present at birth or noticed
within a few days after birth.



Table 1 Distribution of Birth characteristics

N [%]

Gender N = 17

Male 8 [47.1]

Female 9 [52.9]

Birth Weight [Kg] N = 12

<2.5 5 [29.4]

2.6– 4 6 [35.3]

>4 1 [5.9]

*OFC [cm] N= 17

26 – 30 3 [17.7]

31 – 35 10 [58.8]

36 – 40 4 [23.5]

Length [cm] N= 12

<50 7 [41.2]

>50 5 [29.4]

*OFC occipitofrontal (head) circumference.
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The study was conducted at the Newborn Special Care
Baby Unit (NBSCU) of the University of Nigeria Teach-
ing Hospital (UNTH), Ituku/Ozalla, Enugu. The unit
was established in 1975 to offer special care to at risk
and ill newborn babies. The hospital was then located at
her temporary site within the city (Enugu) centre. In
January 2007, the hospital was re-located to its perman-
ent site at Ituku/Ozalla, about 15 km away from Enugu
metropolis.

The NBSCU provides care for babies born within and
outside the hospital and also receives referrals from dif-
ferent parts of Enugu, the rest of Enugu State and sur-
rounding states. Enugu State of Nigeria has a population
of about 3 million people according to the national cen-
sus of 2007; the surrounding states of Abia, Anambra,
Benue, Ebonyi, Delta, Imo and Kogi have populations
ranging from 2 to five million people.
The unit is currently staffed by 4 consultants, 4 senior

registrars, 4 registrars, 3 house-officers and eighteen
nurses. Facilities for incubator care, intubation, assisted
ventilation, supplemental oxygen administration, photo-
therapy and exchange blood transfusion are available in
the unit in addition to other basic newborn services. Fa-
cilities for genetic testing are not available in our centre
and are thus not offered to babies treated in the unit.
A cross-sectional retrospective study in which a review

of the records of all newborns admitted in the Newborn
Special Care Unit (NBSCU) of the UNTH, Ituku-Ozalla
over a four year period (January 2007 and April 2011)
was undertaken. The folders (case files) of these babies
were retrieved from the hospital records department and
examined individually by the investigators. Data collec-
tion was done with structured forms designed for the
study. The diagnosis of congenital abnormality was based
on clinical evaluation and ultrasound examination (as
documented by doctors in the patients’ folders). Patient’s
history, including antenatal history, history of exposure
to teratogens and family history of consanguinity were
obtained from these folders. Further information
obtained include maternal age, type of delivery, gesta-
tional age and type of congenital abnormality. The preva-
lence rate was estimated as a per cent of the total
number of babies admitted in the unit within the period
of the study (Number of babies with congenital abnor-
malities/total number of babies admitted in the hospital
for the duration of study). Data was analyzed using SPSS
13. Rates and proportions were calculated with 95% con-
fidence intervals. The proportions were compared using
students T-test. Level of significance was set at P< 0.05.
Ethical approval the for this study, and consent to pub-
lish the clinical data obtained in the study, have been
sought for from the Ethics and Research Committee of
the University of Nigeria Teaching Hospital, Ituku-
Ozalla, Enugu, Nigeria.
Results
A total of six hundred and seven babies were admitted in
the Newborn Special Care Unit (NBSCU) of the hospital
over the study period. Seventeen of these were found to
have congenital abnormalities of various types, giving a
prevalence of 2.8% (of total admissions in the neonatal
unit over the study period).
Table 1 shows the characteristics of babies with congeni-

tal abnormalities: the mean birth weight (in kg) is
3.06± 0.48SD with a minimum value of 2.4 kg and max-
imum of 4.25 kg; mean occipitofrontal (Head) circumfer-
ence(in cm) is 33.11± 3.12 SD, minimum of 27 cm,
maximum of 37 cm and Mean length (in cm) is 48.6 ± 3.0
SD, minimum value of 41 cm, maximum of 52 cm.
Table 2 shows maternal characteristics with a mean ma-

ternal age (in years) of 29± 5 SD, minimum of 20 years,
maximum of 37 years.
Table 3 shows the types of congenital abnormality seen

in these babies with outcome.
Discussion
The prevalence of congenital abnormalities of 2.8%
obtained in this study is similar to the findings of Asindi
et al. [4]and Naderi et al. [9] In a hospital-based study in
Saudi Arabia, Sallout et al. [14] obtained a prevalence of
2.79% which is also comparable with our finding. The
observed similarities in prevalences with studies that
looked at populations not similar to ours is difficult to
explain. However the fact that both studies were done in
referral institutions where major congenital defects are
admitted may offer some explanation for the observed
similarities. Sawardekar [15] however noted a prevalence
of 1.2% in a regional hospital in Oman. The Oman study
cited above concentrated on minor abnormalities alone



Table 2 Maternal Birth Characteristics

Characteristic N [%]

Maternal Age [yrs] N = 15

20 – 25 3 [17.7]

26 – 30 5 [29.4]

31 – 35 6 [35.3]

36 – 40 1 [5.9]

χ2 = 3.933, df = 3, P = 0.269

Gestational age at birth [weeks] N = 17

37 1 [5.9]

39 3 [17.6]

40 13 [76.5]

Mode of delivery N = 17

Spontaneous Vertex 14 [82.4]

Caesarean Section 3 [17.6]

ANC attendance 17 [100.0]

Trimester of ANC commencement N= 14

First 4 [23.5]

Second 8 [47.1]

Third 2 [11.8]

Drugs ingested during pregnancy

[Multiple choice allowed]

Herbs 3 [17.6]

Routine drugs 14 [82.4]

Other OTC drugs 2 [11.8]

Family History of Birth deformity

No 13 [76.5]

No response 4 [23.5]

Table 3 Description of the congenital abnormalities and
their outcome

Congenital abnormality observed N=17 Outcome

n [%]

Ano-rectal Malformation [?Imperforate Anus] 1 [5.9]

Treated

Left Cleft-lip/Palate 2 [11.8] NR

Multiple Congenital Anomaly [?Patau Syndrome] 1 [5.9]

DAMA

Myelomeningocele/Hydrocephalus/Bilateral 1 [5.9]

Talipes Equinovarus Treated

Myelomeningocele/Hydrocephalus/Umbilic 1 [5.9]

al Hernia/Hypertrophied clitoris DAMA

Myelomeningocele/Obstructed 1 [5.9]

Hydrocephalus Treated

Myelomeningocele [?Ruptured]/ 1 [5.9]

Hydrocephalus Treated

Myelomeningocele-Ruptured/ 1 [5.9]

?Hydrocephalus Treated

Myelomeningocele-Ruptured/ 1 [5.9]

Hydrocephalus DAMA

Occipital Cranial Bifidum/Ruptured 1 [5.9]

Encephalocele NR

Occipital Encephalocele –Holoproencephaly 1 [5.9]

[?Lobar/Semi-lobar Encephalocele] NR

Occipital Encephalocele 1 [5.9] T/C

Occipital Encephalocele/Hydrocephalus 1 [5.9] NR

Occipital Encephalocele [Ruptured] 1 [5.9] NR

Omphalocele 1 [5.9] Treated

Omphalocele Minor 1 [5.9] T/C

DAMA discharged against medical advice.
T/C treated with complications.
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and this may have accounted for the lower prevalence
rate obtained in the study.
The prevalence rate of 2.8% obtained in this study does

not reflect the picture in the general population as this was
purely a hospital based study with no attempt whatsoever
to obtain a sample that would be representative of the gen-
eral population. Be that as it may, it is possible that a com-
munity based study or one taking into account all
deliveries occurring in the larger society may yield a higher
prevalence. In our part of the world, for instance, some ba-
bies with congenital abnormalities brought to teaching or
specialist hospitals do not present to the neonatology unit
but are seen at other specialist units such as paediatric sur-
gery unit or neuro-surgery unit etc. and a study conducted
at the neonatology unit per se as is the case in this work
may not be able to “capture” these other babies. Some that
are born outside the hospital with congenital abnormalities
are not taken to hospitals for care but are taken to trad-
itional healers or other alternative practitioners while some
are just left at home to their fate. Some that are brought to
peripheral hospitals may not be referred to tertiary or
teaching hospitals for care. Needless to mention that ma-
jority of these babies are not well managed and a good
number die or are left with avoidable complications.
The mean maternal age (in years) of those with congeni-

tal abnormality is 29± 5. Grag and colleague [16] also
noted a high occurrence of congenital abnormality among
women who are between 33 and 39 years of age. Tennat
and co-workers noted that high pregnancy rates among
mothers in this age range could account for this [17].
All the seventeen mothers whose babies had congenital

abnormality attended antenatal clinic. However most of
the mothers that attended ante-natal clinic enrolled during
the second trimester. As mentioned earlier, early intrauter-
ine period (between the 3rd and the 8th week of gestation)
is the vital period of life for normal development of organs
[6] and insults or deprivations occurring during this period
may predispose to congenital malformations. It is plausible,
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therefore, to argue that lack of ante-natal care or delay in
commencing ante natal-care (with attendant inability to re-
ceive, or delay in receiving, some necessary micronutrient
and other supplementation such as folic acid), especially in
the early period of pregnancy when organogenesis begins,
may have contributed to the occurrence of congenital ab-
normalities described in this study. It is noteworthy that
only defects requiring intervention were noted in this
study, this is because less severe defects unrelated to the
infant’s illness and admittance were perhaps not recorded.
Brain abnormalities (meningocoele, myelocoele and

encaphalocoele) are observed to occur more frequently
than other abnormalities in this study. This is in keeping
with the findings of Kumar et al. [10]. The reasons
adduced above, especially lack of folic acid supplementa-
tion, may explain the increased occurrence of these dis-
orders in our series. However the reason for this
predominance could also be less related to folic acid de-
ficiency than to the fact that these congenital abnormal-
ities are severe enough to require quick intervention but
usually survive for surgery. Another possible explanation
for this is that these disorders may be perceived by the
parents as being severe, with an increased likelihood of
their seeking medical support compared to other abnor-
malities such as musculoskeletal abnormalities which
may be perceived as being less severe. This may explain
the contrary observation in the study by Christianson
et al. [18] who noted higher musculoskeletal abnormal-
ities than neural tube defect among black population.
It may be pertinent at this stage to highlight the fact

that antenatal screening for congenital abnormalities is
not routinely offered in our hospital; this practice needs
to be put in place as early screening may detect such ab-
normalities and may influence decision to seek medical
help earlier.
All the mothers whose babies had congenital abnor-

malities booked for antenatal care in the second trimes-
ter or later. Ignorance and poverty may have accounted
for this. Ambe et al. [19] in north-east Nigeria noted that
about 90% of women who had children with birth
defects did not attend ante-natal clinic but preferred to
deliver their babies outside the teaching hospital with
traditional birth attendants in attendance.

Limitations
A retrospective, cross-sectional study of this nature is
bound to be faced with a number of challenges, and ex-
pectedly so, as the investigators are not fully “in-charge” of
the processes. Firstly, retrieving patients’ folders from the
hospital records department (which is yet to be fully com-
puterized) was a rather herculean task; some of the folders
retrieved contained inadequate information and this
affected the quality of the study. In addition, a hospital
based study of this nature, especially one restricted to only
a section of the hospital as is the case in this instance, can-
not be said to reflect truly what obtains in the general
population. A prospective, community based study is thus
desirable.

Conclusions
The results of this study show that congenital abnormal-
ities occur in 2.8% of newborns admitted in the neonatal
unit of the University Of Nigeria Teaching Hospital,
Ituku-Ozalla, Enugu and that the commonest forms seen
are cleft lip/cleft palate and neural tube defects. The
prevalence rate obtained in this study, however, may not
reflect the true situation in the general population for
reasons adduced in the discussion above but gives a clue
to the existence of the problem and could serve as a
stimulus for further studies on the subject.

Competing interest
The authors hereby declare that we have no competing interests.

Acknowledgments
We are grateful to all the doctors and nurses that work at the newborn
special care unit for their co-operation. Our gratitude also extends to all the
staff of the Health Records Department of the UNTH for their support and
co-operation.
Finally we thank the almighty God whose assistance and ideas through the
course of this work is priceless.

Author details
1Department of Paediatrics, University of Nigeria/Teaching Hospital, P O Box
14587, Agbani Road PO, Enugu 400001, Nigeria. 2Department of Paediatrics,
University of Nigeria/Teaching Hospital, Enugu, Nigeria. 3Department of
Community Medicine, University of Nigeria/Teaching Hospital, Enugu, Nigeria.

Authors’ contribution
All the authors made substantial intellectual contributions to this study. HAO
was involved in the conception, design, data collection, interpretation of
results, preparation of the manuscript, revision of the article at various stages
and preparation of the final draft. JMC, NDU and GNA made substantial
contributions in the design, data collection, interpretation of the results,
preparation of the manuscript, revision and preparation of the final draft. IEO
undertook analysis of the data and also participated in the interpretation of
the results and preparation of the final draft.

Received: 29 July 2011 Accepted: 3 April 2012
Published: 3 April 2012

References
1. Turnpenny P, Ellard S: Congenital abnormalities. Emery’s Elements of Medical

Genetics. 12th edition. Edinburgh: Elseviers-Churchill Livingstone; 2005:1–5.
2. Hudgins I, Cassidy SB: Congenital malformations among live births at

Arvand Hospital Ahwaz, Iran. Pak J Med Sci 2008, 24:33–37.
3. Rajangam S, Devi R: Consagunity and chromosomal abnormality in

mental retardation and or multiple congenital anomalies. J Anat Soc India
2007, 56:30–33.

4. Malla BK: One year overview study of congenital anatomical
malformation at birth in Maternity Hospital, Thapathali, Kathmandu.
Rathmandu Uni Med J 2007, 5:557–60.

5. Hudgins L, Cassidy SB: Congenital anomalies. In Neonatal-Perinatal Medicine
8thed. Edited by Martin RG, Fanroff AA, Waish MC. Philadephia: Mosby-Elsvier;
2006:561–81.

6. Sorouri A: Consanguineous marriage and congenital anomalies. Isfahan
Uni Med Sci 1980, 1:1–15.

7. Mir NA, Galczek WC, Soni A: Congenital anomaly among Saudi infants
admitted in the hospital. American J Public Health 1981, 71:1333–41.



Obu et al. BMC Research Notes 2012, 5:177 Page 6 of 6
http://www.biomedcentral.com/1756-0500/5/177
8. Naderi S: Congenital abnormality in newborns of consanguineous and
non consanguineous parents. J Obstet Gynecol 1979, 2:195–9.

9. Asindi AA, Ibia EO, Udo JJ: Mortality pattern in Nigerian children in the
1980s. J Trop Med Hyg 1991, 94:152–5.

10. Behrman RE: The field of paediatrics. In Nelson Textbook of Paediatrics. 14th
edition. Philedephia: WB Sanders Co; 1992:1–5.

11. Kumar V: Congenital abnormality of the brain. In Robbins and Cotrans
Pathological Basis of Disease. Edited by Kuma V, Abbas A, Fausto N.
Seattlewashington: WBsaunders; 2010:470

12. Grover N: Congenital maiformations in Shimla. India J Paediatr 2000,
67:249–51

13. Stoll BG: Congenital anomalies. In Nelson Textbook of Paediatrics. 18th
edition. Edited by Kliegman RM, Jenson HB, Behrnan RE, Staton BF.
Philadephia: WB Sanders Co; 2008:711–13.

14. Bahauddin IS, Al Hosan MS, Attyyaa RA, Al Suleiman AA: Antenatal diagnosis
and prevalence and outcome of major congenital abnormality in Saudi
Arabia; a hospital based study. Ann Saudi Med J 2008, 28(4):272–6.

15. Sawardeker KP: Prevalence of isolated minor congenital abnormalities in
a regional hospital in Oman. Saudi Med J 2005, 26:1567–72.

16. Grag A, Canolly C, Hollier LM: Maternal age and malformations in
singleton births. J Obstet Gynecol 2000, 96:701–6.

17. Tennant P, Raza F, Bythell M, Renkin J: Arch Dis Child Fetal Neonatal Ed 2010,
95:4–11.

18. Christianson A: March of dimes global report of birth defects-the hidden
toll of dying disabled children. [http//www.marchofdimes.com/404.
hotmail].

19. Ambe JP, Nadziga AG, Akpede GO, Mava Y: Pattern and outcome of
congenital abnormality in newborn babies in a Nigerian teaching
hospital. West Afr Med 2010, 29:24–9.

doi:10.1186/1756-0500-5-177
Cite this article as: Obu et al: Congenital malformations among
newborns admitted in the neonatal unit of a tertiary hospital in Enugu,
South-East Nigeria - a retrospective study. BMC Research Notes 2012
5:177.
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://http//www.marchofdimes.com/404.hotmail
http://http//www.marchofdimes.com/404.hotmail

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Introduction

	Methods
	Results
	Discussion
	link_Tab1
	link_Tab2
	link_Tab3
	Limitations

	Conclusions
	Competing interest
	Author details
	show [jbo]
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19


<<
  /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


