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Background: Epilepsy is the most common chronic 
neurological illness in childhood and adolescence, and 
this condition may increase the risk of psychopathology 
at these ages. 

Data sources: A literature review, including 
MEDLINE and PsychLIT database, was made covering 
the period of 1966-2007. Research studies were included 
if they were concerned with children suffering from 
epilepsy and measures of psychopathology.

Results: Studies found a more elevated rate of 
psychological and psychiatric disorders, both behavioral 
and emotional, in these samples compared to general 
population or children with other chronic conditions. 
The problems presented in children and adolescents with 
epilepsy are quite similar to those in general population 
with a slight increase of hyperkinetic and attention 
problems likely related to both direct brain damage 
and anticonvulsant treatment. There is no evidence of 
psychotic disorders and/or specifi c personality traits 
associated with epilepsy at these ages.

Conclusions: Family factors, specially those related 
to psychopathology in other family members and parent-
child relationships, appear to have stronger infl uence on 
children psychopathology than illness factors themselves. 
Some guidelines are provided in order to improve future 
research.
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Introduction

Childhood epilepsy is a biologically based risk 
factor for child and adolescent psychopathology 
and family adjustment problems. Epilepsy is the 

most common chronic neurological illness in childhood. 
The prevalence of epilepsy at school age is between 4 
and 7 per 1000.[1,2]

The association between psychopathology and 
epilepsy is so old as the scientifi c characterization of 
illness. In the last decades, we assisted to an increased 
interest in research in this fi eld mainly due to recent 
development of specifi c measurement instruments in 
child psychiatry and the improving knowledge about 
neuro-development illness factors. At the same time, 
family and social aspects have been recognized as 
infl uential factors in adaptation to illness.

There are a large number of studies on the 
psychological consequences of epilepsy in children and 
adolescents, with diverse methodologies and samples, 
which make it diffi cult to fi nd out clear clinical and 
therapeutic implications. Some of them are dispersed and 
not easily available. Confounding factors associated with 
epilepsy include neuro-developmental issues, intellectual 
defi cits, different types of seizures and classifi cations, 
and medication effects on behavior. This review aims 
to clarify fi ndings on this subject and suggest future 
research directions.

Methods
A MEDLINE and PsychLIT literature review was 
made covering the period of 1966-2007. Studies 
were included if they were concerned with children 
and adolescents with epilepsy (psychopathology, 
epilepsy, and all children up to 18 years). Those papers 
on the topic published from 2000 were reviewed 
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more closely in order to assess current trends in the 
research on epilepsy and psychopathology. The results 
are organized into two main topics having in mind 
the interdependence between both aspects: fi rstly, 
methodological issues of published research studies, 
and secondly, the analysis of fi ndings. Finally some 
suggestions and conclusions are offered.

Results
Methodological issues
Study design
Most of the studies are cross-sectional and 
retrospective, some of them with control group, either 
healthy controls, or more often, siblings[3] and/or 
children with other chronic illness such as asthma 
or diabetes.[4-9] The cross-sectional design only allow 
for analysis of correlation. Longitudinal prospective 
studies are rare, but this type of design[10,11] permits to 
assess the natural course of factors implicated and to 
suggest some of causal relationships between them.

Sample selection
Investigators have tried to achieve homogeneity aiming 
to control for confounding factors and to be able to 
test specifi c hypotheses. However, this has limited 
the generalization of the results. Most of studies use 
outpatients from second and/or third level (general 
pediatrics or specialist epilepsy clinics),[5,6,12-16] few 
studies have samples from primary care[17] or from 
community institutions.[2] Children with febrile 
seizures or those with good control of illness are 
managed in primary care and probably will have less 
psychopathology and family stress than those children 
attending specialist epilepsy clinics. Inpatients and 
those with concomitant illnesses, additional disabilities, 
intractable seizures or cerebral palsy[18-20] are also 
underrepresented and presumably this group has more 
psychological and family diffi culties. Many of these 
studies have a small number of subjects, limiting the 
value of their conclusions.

Psychopathological measurement
Different types of instruments are used to measure 
psychological variables in children and adolescents. 
Scales and questionnaires, self-reports of attitudes 
and behavior are the most simple and frequently used 
in research in this fi eld. Most of them are screening 
instruments and the information is gathered mainly 
from parents and teachers. Rutter scales[5,6,9,13] or Child 
Behavior Check List[7,9,12,21,22] are the most common 
methods. Psychiatric interviews[11,23,24] and direct 
observation with appropriate scoring systems are more 

interesting but less used.
Other aspects of psychological adjustment 

in children have been measured with specifi c 
questionnaires. Children's dependence has been 
assessed with the self-administered dependency 
questionnaire (SADQ),[19,25,26] self-esteem with the 
Harter Questionnaire[8] and self-concept with the 
Pierre-Harris self-concept Questionnaire.[19,22,23]

Other central aspect is the assessment of epilepsy. 
It is important to recognize the heterogeneous nature 
of epilepsy. Comparisons are often diffi cult because 
investigators have adopted different classifi cations or 
defi nitions of epilepsy. Furthermore, classifi cations 
have changed over time. Apart from possible 
differences in underlying pathology, patients differ 
in their clinical and electroencephalographic types of 
seizure, frequency of the seizures and their control. 
All these variables may have some effect on child 
psychopathology and family adjustment.

Analysis of fi ndings
Epilepsy not only can increase the direct risk of 
disturbance in the child but also seems to have an 
adverse effect on the health of the rest of the family 
members. Factors which may be involved with this 
increased vulnerability include the type and severity 
of epilepsy, therapeutic control, adverse effects of 
anticonvulsants, individual characteristics of children 
and their families, and presence of psychopathology in 
the child and/or other family members.

Psychological effects on the children
A large number of studies on the association of 
psychopathology and epilepsy have found that the rate 
of psychiatric disorders increased more signifi cantly 
in these samples than in the general population of 
children. The classic community study of neuro-
psychiatric disorders of Rutter et al[2] found that one-
third of children with epilepsy have psychiatric 
disorders in comparison to a rate of 6.6% in the 
general population of children and 11.6% in children 
with chronic physical disorders. A Finland study[27] 
showed a different profi le with a rate of 29.7% for 
neurotic disturbance, a rate of 11% for autistic features 
or psychosis, and a rate of 33.5% for hyperkinetic 
disorder. These fi ndings indicate that there are 
differences in diagnosis, classifi cations and sample 
selection than in real prevalence of psychopathology. 
Until recently, children with epilepsy were described 
with a typical syndrome characterised by over-
activity, impulsivity, aggression, and distractibility. But 
subsequent research has found that the most disturbed 
children with epilepsy have the same range and type 
of psychopathology as other disturbed children.[5,8,9] 
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Furthermore, the concept of "epileptic personality" 
has been abandoned. These children demonstrate more 
but not different psychopathology than children with 
other chronic illnesses like diabetes or asthma. Several 
authors reported that neurotic or emotional disturbance 
is the most common diagnostic category.[19,28] 
Moreover, some of these "hyperkinetic" features may 
be related to medication mainly phenobarbitone and 
benzodiazepines. A meta-analysis recently published[29] 
resumes this question and underlines some of the 
results mentioned above. Emotional disturbances are 
slightly more frequent, mainly depressive symptoms 
and somatizations, than behavioral symptoms. 
Attention defi cits are also more prevalent in children 
and adolescents with epilepsy than in those affected 
with other chronic illness, and are likely related to 
brain damage. Behavioral and emotional effects of 
anticonvulsant medication should be studied to clarify 
its infl uence on child psychopathology. A recently 
published study,[30] with a sample of 2.27 millions of 
adult patients, underlines the increased risk, 2.5-3 fold 
of schizophrenia or schizophrenia-like psychosis in 
patients with epilepsy. In this study patients up to 15 
years and those with previous psychiatric history are 
excluded because the diagnosis of psychosis is rare 
before 16 years, which may explain the inconsistency 
of these fi ndings compared to those in child and 
adolescent samples. Nevertheless the association 
between psychosis and epilepsy remains a polemic 
aspect.

Gender variations are not consistent. While 
some studies found that boys with epilepsy show 
more problematic psychological adjustment than 
girls with epilepsy,[8,25] others found that girls have 
more depressive symptoms, somatic complaints, 
hyperactivity and withdrawal symptoms than 
boys.[13,22] Some studies have not shown any gender 
differences.[2,19]

Other aspects concerning child psychology have 
been investigated, for instance, children with epilepsy 
are more dependent than children with other chronic 
conditions like cystic fi brosis[31] or diabetes.[5] The 
fi ndings are related to neither illness severity nor 
parental attitudes. Self-esteem, self-concept and 
adjustment are related to psychopathology: children 
with behavioral problems have worse self-esteem.[8] 
Children with epilepsy have poorer psychosocial 
adjustment at school, more depressive symptoms, 
and worse self-concept than children with asthma.[7] 
Furthermore, patients with epilepsy with the kind 
of diffi culties mentioned above ("worse adjustment 
at school, more depressive, and so on") are found to 
have worse seizure control rates than those with good 
adjustment or without depression, which have been 

confi rmed in a study of a larger sample.[13] The author 
of the study underlines the continuity of depressive 
symptoms in adult life of some people suffering from 
epilepsy and suggests that poor self-esteem, a symptom 
of depression, could begin from childhood.

Psychological effects on family members
Since most of the studies on psychopathology and 
epilepsy gather information from parents and teachers, 
it is of interest to review those studies regarding 
knowledge, expectations and attitudes of adults towards 
boys and girls suffering from epilepsy. Expectations 
may modify scale scores and this must be considered 
in getting generalization from the results. Parents may 
show diminished expectations for their children with 
epilepsy in school outcomes, sports, concentration 
and choice of occupation, and they are expected to be 
more prone to emotional problems than their healthy 
siblings.[32] The parents perceive themselves as stricter 
and are more dominant in relation to their children 
with epilepsy. Families perceive their children with 
epilepsy as having higher frequency of aggressive 
behavior toward parents, with more immature behavior, 
more dependency, expressing complaints of personal 
rejection and having frequent periods of emotional 
distress.[23] Other studies[33,34] found that parental 
attitudes towards epilepsy are more equilibrated 
with both positive and negative expectations. Parents 
of children with epilepsy[33] are realistic about the 
problems for children, and have appropriate knowledge 
about seizures, illness and educational problems. There 
were no differences between mother's and father's 
attitudes, but they were more negative towards girls 
than boys.[4] An interesting fi nding[33] is that parental 
perception of seizure control is a better predictor of 
parental adjustment than the level of seizure control 
itself. In addition, parental attitude towards improving 
with the length of illness has been suggested.[34] 

Epilepsy is a chronic stressful condition for family 
life, and could have consequences on mental health 
of family members. Many studies[35-39] concerning 
psychopathology in children with epilepsy assessed 
psychological problems of relatives as well. Quality 
of family relationship satisfaction and degree of 
disturbance of epilepsy on family life have been shown 
as the main predictors of psychopathology in children 
and adolescents with epilepsy.[29,35]

Psychological problems of siblings have been often 
analyzed, and frequently healthy siblings are control 
groups of studies measuring psychopathology and 
behavioral problems in children with epilepsy. Siblings 
have less psychological problems than their brothers 
or sisters with epilepsy but they were more disturbed 
than children in the general population.[6] Interestingly, 
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siblings of children with chronic epilepsy are more 
affected than those of the newly diagnosed children.[19] 
Parents of children with epilepsy are more affected 
than those of the general population.[6] Most studies 
show a concordance between psychological problems 
in mothers and behavioral problems in children with 
epilepsy.[2,3,11,19] Some researchers[6] suggested that 
this association could be modulated by the length of 
illness, in fact it appeared only in those children with 
more years of evolution. Another important aspect of 
the relationship between family and epilepsy is the 
fi ctitious seizure induced by a relative.[40] Most of these 
patients have occasional real seizures and additional 
multiple fi ctitious seizures induced by a relative, 
usually the mother. In these cases an increased risk 
for other fi ctitious disorders, and child abuse must be 
investigated.

Illness factors and psychological adjustment
The association between psychological adjustment and 
illness variables has been frequently investigated as 
a central point. While some studies showed that the 
severity of illness predicted only in part psychosocial 
functioning and adjustment, more frequency of 
seizures was associated with less social development 
but not with differences in academic achievement, 
and type of seizure was not signifi cantly correlated 
with neither of them.[31,32] As underlined above, the 
length of illness has been associated with the more 
prevalence of psychological problems in children and 
in their relatives.[5,6] In addition, these investigators 
found that other illness factors signifi cantly associated 
with the disturbance in this sample are complex partial 
seizures, focal abnormalities in EEG, and severe fi t 
frequency. Other studies offered a quite different 
profi le underlining the absence of association between 
illness variables such as the severity or specifi c type 
of epilepsy and psychopathology in children with 
epilepsy.[1,24] When more severe cases including those 
of brain damage are considered, the results seem to be 
modifi ed, showing that the quality of life is adversely 
affected mainly in the group of early onset intractable 
epilepsy with additional disabilities, and that poorer 
control of epilepsy is associated with more negative 
impact on family life.[16,35] 

A recent meta-analysis found a consistent 
relationship between the length of epilepsy and 
psychopathology.[29,36] Moreover, children with a poorer 
control of seizures are more prone to social withdrawal, 
and have more somatic complaints than those with a 
better control. In samples of adolescents with epilepsy, 
the degree of seizure control, poli-medication and 
stigma aspects are signifi cantly associated with 
internalizing disorders and adaptation problems in 

teenagers.[37] The studies[29,36] suggest that in those kids 
with good seizure control, illness variables, except 
the length of illness, are not related to psychological 
and adaptation problems. Whereas in those children 
with more severe illness and/or poorer seizure 
control, illness variables have a signifi cant impact on 
psychopathology. Family variables, illness infl uence on 
family life and family ability in coping with stress have 
been suggested as mediated factors on psychopathology 
of children. Cognitive aspects of children with epilepsy 
such as IQ and linguistic competence have been related 
to illness variables (illness length, seizure frequency) 
and to antiepileptic drugs.[24,39]

Integrating fi ndings
Studies[22,38,39] regarding illness variables and 
family factors fi nd out that family factors are more 
"predictive" of child adjustment than illness variables. 
In fact some authors underline that not only family 
variables have stronger infl uence on child adjustment, 
but adjustment problems in children with epilepsy can 
exist independently of illness symptoms. Moreover, 
child-parent relationships are predictors for behavior 
problems over and above the infl uence of disease-
related factors, even for the children at considerable 
risk.[12,17] An additional example of this interaction is the 
research on adherence to antiepileptic treatment. Lack 
of adherence to medical regimens is a frequent problem 
in children with epilepsy since successful treatment is 
based on the regular intake of anticonvulsant drugs. 
Interestingly, therapeutic compliance is related to child 
behavior problems[41] and psychopathology both in the 
mother and the child[11] are signifi cantly related to a 
lesser adherence to treatment and worse anticonvulsant 
therapy compliance. These fi ndings suggest that it is 
necessary to identify those patients and their families 
needing psychosocial interventions to improve their 
treatment compliance.

Conclusions
Epilepsy is the neurological prevalent illness associated 
with more psychopathology. The incidence of 
behavioral and emotional disorders in boys and girls 
with epilepsy is greater than those in both healthy 
children and those suffering from other chronic illness. 
The disorders are quite similar to a slight increase 
of attention defi cits and hyperkinetic symptoms, 
both of which are related in some extent to either 
neuropsychological damage or anti-epileptic drugs. The 
association with specifi c personality traits or psychosis-
related disorders has not been found in this age group. 
Surprisingly in most of children with epilepsy, family 
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factors such as parents' psychopathology and family 
coping with illness and stress appear as the most 
important factors infl uencing psychological problems in 
children. Illness has less infl uence on psychopathology 
except for those kids with more severe illness, with 
a longer length of illness and worse adherence to 
treatment. Having in mind the magnitude and extent 
of psychological problems in children and adolescents 
with epilepsy and their families, it is necessary to 
amplify the focus from a multi-disciplinary perspective 
further away to a classic biological point of view. 
Consistent with recent approachs,[42] an integrated 
model explaining interactions between all implicated 
factors, i.e., brain damage, medication, child and family 
psychopathology, and cultural variations is largely 
needed. For this purpose, more follow-up studies are 
needed, and samples must be more representative, 
considering both more seriously ill kids and those with 
less severe illness.

First, it is necessary to consider the use of psychiatric 
interviews and direct observation to gather information 
on psychopathology instead of making assessments 
exclusively relying on scales and questionnaires. 

Second, neuro-developmental perspective is 
essential to improving our understanding of some 
differential effects including age of onset, damage 
of neuro-cognitive functions, and other illness 
sequela. Neuropsychological assessment and neuro-
developmental perspective are indispensable in order 
to reach a model explaining complexity of relationships 
between epilepsy, brain, and behavior. According to 
the literature, this complexity is not well understood. 
While regarding children and adolescent samples, most 
of the reporters agree that main infl uences on children 
psychopathology are illness stress and child/family 
coping strategies; adult studies seem to suggest a 
clearer effect of direct brain damage (illness or drugs 
related).

Third, more pragmatic research is needed, 
designing and evaluating preventive and therapeutic 
approaches, identifying groups at risk for social and 
psychological problems and those factors predicting 
lack of adherence to treatment. These groups at risk 
must be the intervention target of identifi ed effi cient 
interventions.

Funding: None.
Ethical approval: Not needed.
Competing interest: The author confi rms that there is no 
competing or commercial interest involved either in the 
development or in the publication of the manuscript.
Contributors: Otero S wrote the fi rst draft and approved the 
fi nal version.

References
1 Kim WJ. Psychiatric aspects of epileptic children and 

adolescents. J Am Acad Child Adolesc Psychiatry 
1991;30:874-886.

2 Rutter M, Yule W, Graham P. A neuropsychiatric study 
in childhood. (Clinics in development medicine). London: 
Heineman Medicine, 1970.

3 Hodes M, Garralda ME, Rose G, Schwartz R. Maternal 
expressed emotion and adjustment in children with epilepsy. J 
Child Psychol Psychiatry 1999;40:1083-1093.

4 Austin JK, McBride AB, Davis HW. Parental attitude and 
adjustment to childhood epilepsy. Nurse Res 1984;33:92-96.

5 Hoare P. Does illness foster dependency: a study of epileptic 
and diabetic children. Dev Med Child Neurol 1984;26:20-24.

6 Hoare P. The development of psychiatric disorders among 
schoolchildren with epilepsy. Dev Med Child Neurol 1984;26: 
3-13.

7 Austin JK. Childhood epilepsy: child adaptation and family 
resources. J Child Adolesc Psychiatr Ment Health Nurs 1988;1: 
18-24.

8 Hoare P, Mann H. Self-esteem and behavioural adjustment 
in children with epilepsy and children with diabetes. J 
Psychosom Res 1994;38:859-869.

9 Austin JK, Smith MS, Risinger MW, McNelis AM. Childhood 
epilepsy and asthma: comparison of quality of life. Epilepsia 
1994;35:608-615.

10 Ounsted C, Lindsay J. The long-term outcome of temporal 
lobe epilepsy in childhood. In: Reynolds E, Trimble M, eds. 
Epilepsy and Psychiatry. London: Churchill Livingstone, 
1981: 185-215.

11 Otero S, Hodes M. Maternal expressed emotion and treatment 
compliance of children with epilepsy. Dev Med Child Neurol 
2000;42:604-608.

12 Pianta RC, Lothman DJ. Predicting behavior problems 
in children with epilepsy: child factors, disease factors, 
family stress, and child-mother interaction. Child Dev 1994; 
65:1415-1428.

13 Austin JK. Comparison of child adaptation to epilepsy and 
asthma. J Child Adolesc Psychiatr Ment Health Nurs 1989; 
2:139-144.

14 Lewis MA, Salas I, de la Sota A, Chiofalo N, Leake B. 
Randomized trial of a program to enhance the competencies 
of children with epilepsy. Epilepsia 1990;31:101-109.

15 Lewis MA, Hatton CL, Salas I, Leake B, Chiofalo N. Impact 
of the Children's Epilepsy Program on parents. Epilepsia 1991; 
32:365-374.

16 Hoare P. The quality of life of children with chronic epilepsy 
and their families. Seizure 1993;2:269-275.

17 Lothman D, Pianta RC, Clarson SM. Mother-child interaction 
in children with epilepsy: relations with child competence. J 
Epilepsy 1990;3:157-163. 

18 Hermann BP. Neuropsychological functioning and 
psychopathology in children with epilepsy. Epilepsia 1982;23: 
545-554.

19 Hoare P, Kerley S. Psychosocial adjustment of children with 
chronic epilepsy and their families. Dev Med Child Neurol 
1991;33:201-215.

20 Laybourn A, Hill M. Children with epilepsy and their 
families: needs and services. Child Care Health Dev 1994;20: 
1-14.

21 Lothman DJ, Pianta RC. Role of mother-child interaction in 



World J Pediatr, Vol 5 No 1 . February 15, 2009 .  www.wjpch.com

17

Epilepsy and psychopathology

R
eview

 article

predicting competence in children with epilepsy. Epilepsia 
1993;34:658-659.

22 Austin JK, Risinger MW, Beckett LA. Correlates of behavior 
problems in children with epilepsy. Epilepsia 1992;33: 
1115-1122.

23 Ferrari M, Matthews WS, Barabas G. The family and the 
child with epilepsy. Fam Process 1983;22:53-59.

24 Caplan R, Siddarth P, Gurbani S, Ott D, Sankar R, Shields 
WD. Psychopathology and pediatric complex partial seizures: 
seizure-related, cognitive, and linguistic variables. Epilepsia 
2004;45:1273-1281.

25 Stores G, Piran N. Dependency of different types in school 
children with epilepsy. Psychol Med 1978;8:441-445.

26 Hoare P. Psychiatric disturbance in the families of epileptic 
children. Dev Med Child Neurol 1984;2:14-19.

27 Siianpää M. Medico-social prognosis of children with 
epilepsy. Epidemiological study and analysis of 245 patients. 
Acta Paediatr Scand Suppl 1973;237:3-104.

28 Long CG, Moore JR. Parental expectations for their epileptic 
children. J Child Psychol Psychiatry 1979;20:299-312.

29 Rodenburg R, Stams GJ, Meijer AM, Aldenkamp AP, Deković 
M. Psychopathology in children with epilepsy: a meta-
analysis. J Pediatr Psychol 2005;30:453-468.

30 Qin P, Xu H, Laursen TM, Vestergaard M, Mortensen PB. 
Risk for schizophrenia and schizophrenia-like psychosis 
among patients with epilepsy: population based cohort study. 
BMJ 2005;331:23.

31 Hartlage LC, Green JB, Offutt L. Dependence in epileptic 
children. Epilepsia 1972;13:27-30.

32 Hartlage LC, Green JB. The relation of parental attitudes 
to academic and social achievement in epileptic children. 
Epilepsia 1972;13:21-26.

33 Hoare P. Adults' attitudes to children with epilepsy: the use of 
a visual analogue scale questionnaire. J Psychosom Res 1986; 
30:471-479.

34 Austin JK, McDermott N. Parental attitude and coping 
behaviors in families of children with epilepsy. J Neurosci 
Nurs 1988;20:174-179.

35 Hoare P, Russell M. The quality of life of children with 
chronic epilepsy and their families: preliminary fi ndings with 
a new assessment measure. Dev Med Child Neurol 1995; 
37:689-696.

36 Rodenburg R, Meijer AM, Deković M, Aldenkamp AP. 
Family factors and psychopathology in children with epilepsy: 
a literature review. Epilepsy Behav 2005;6:488-503.

37 Adewuya AO, Ola BA. Prevalence of and risk factors for 
anxiety and depressive disorders in Nigerian adolescents with 
epilepsy. Epilepsy Behav 2005;6:342-347.

38 Rodenburg R, Marie Meijer A, Deković M, Aldenkamp 
AP. Family predictors of psychopathology in children with 
epilepsy. Epilepsia 2006;47:601-614.

39 Plioplys S, Dunn DW, Caplan R. 10-year research update 
review: psychiatric problems in children with epilepsy. J Am 
Acad Child Adolesc Psychiatry 2007;46:1389-1402.

40 Meadow R. Fictitious epilepsy. Lancet 1984;7:25-28.
41 Mitchell WG, Scheier LM, Baker SA. Adherence to treatment 

in children with epilepsy: who follows "doctor's orders"?. 
Epilepsia 2000;41:1616-1625.

42 Austin JK, Caplan R. Behavioral and psychiatric comorbidities 
in pediatric epilepsy: toward an integrative model. Epilepsia 
2007;48:1639-1651. 

Received June 6, 2008
Accepted after revision November 13, 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


