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What are the predictors
of major depression in adult
patients with epilepsy?

Chen Kui, Pan Yingfu, Xu Chenling, Wu Wenqing, Li Xiuhua,

Sun Di

Department of Neurology, Beijing Friendship Hospital, Beijing, China

Received May 23, 2013; Accepted November 13,2013

ABSTRACT - Epilepsy is not only a chronic neurological disorder but also
a condition associated with other comorbidities. The purpose of this study
was to determine the prevalence of major depression in a cohort of adult
patients with epilepsy (PWEs) living in north China, and investigate the
predictors of major depression in PWEs. A total of 215 consecutive cases
were enrolled and divided into two groups: PWEs with major depression
and PWEs without major depression. Patients were assessed for demo-
graphic characteristics, epilepsy details, and social status. A total of 65 of
215 (30.23%) PWEs exhibited comorbid major depression. A binary logistic
regression model revealed the strong predictor variables of major depres-
sion to be drug responsiveness (odds ratio [OR]=0.23; p=0<0.01; 95% ClI
[0.13-0.39]), presence of chronic medical illnesses (OR=0.19; p=0.015<0.05;
95% CI [0.05-0.72]), and employment status (OR=0.42; p=0.015<0.05; 95% Cl
[0.21-0.84]).
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chronicillness, social status

Epilepsyisacommon chronicneuro-
logical disorder. The worldwide
prevalence of epilepsy is estimated
to range from 0.5 to 1.5% (Sander,
2003). Hesdorffer and colleagues
estimated that 3.8% of people will
develop epilepsy over the course
of their lifetime, based on the
Rochester project (Hesdorffer et al.,
2011). China is a developing coun-
try with the largest population in the
world. It is estimated that epilepsy
affects 6.5 million people in China,
with approximately 0.4 million new
cases each year. During the last
decade, a number of studies on
the prevalence in China have been
published, and the prevalence rates

of epilepsy were found to be diffe-
rent according to the area surveyed,
varying from 0.29%. to 23.47%. (Tibet,
China) (Hao Tang et al., 1991; Zhao
et al., 2010). A recent systematic
review reported that the overall
prevalence of epilepsy was 2.89%. in
mainland China (Gu et al., 2013).

Epilepsy is not only a chronic
neurological disorder, but also a
condition associated with other
comorbidities (Duncan et al., 2006).
Comorbidity is defined as the
“co-occurrence of two supposedly
separate conditions at above-chance
levels” (Rutter, 1994). Common
comorbidities among people with
prevalent epilepsy include somatic,
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neurological, and mental health conditions (Jacoby
et al., 1996; O’'Donoghue et al., 1999; Beghi et al., 2002;
Boylan etal., 2004; Gaitatzis et al., 20043a; Tellez-Zenteno
et al., 2007; Ottman et al., 2011). Epilepsy is associated
with early onset of psychiatric disorders, before or
after a diagnosis of epilepsy, as well as suicide. These
associations suggest common underlying patho-
physiological mechanisms that both lower seizure
threshold and increase risk for psychiatric disorders
and suicide (Hesdorffer et al., 2012). Another similar
study also supports this opinion (Adeléw et al., 2012).
Increasing evidence reveals that epilepsy and depres-
sion may share common physiopathological, genetic,
and environmental mechanisms (Gaitatzis et al., 2004b;
Hermann et al., 2008).

The relationship between epilepsy and depression has
been known since ancient times, but has been marked
by an explosion of studies during the last two decades
(Devinsky, 2003). More and more studies have con-
firmed that the relationship between epilepsy and
depression is bidirectional. The prevalence of comor-
bid depression ranges from 12 to 80% in patients
with epilepsy (PWEs) and a history of depression is
associated with a 4- to 6-fold greater risk of develop-
ing epilepsy (Blumer et al., 1998; Kanner, 2003; Davies
et al., 2003; Ettinger et al., 2004; Swinkels et al., 2005;
Mohammadi et al., 2006).

Relative to other countries, China has the largest
population of PWEs, however, data regarding depres-
sion in adult PWEs is limited. The purpose of this
study was to determine the prevalence of major
depression in a cohort of adult PWEs living in north
China, using the criteria of Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR) (American
Psychiatric Association, 2000) for major depression,
and determine predictors of major depression in adult
PWEs.

Materials and methods

Patients

This research was approved by the Institutional Review
Board of Beijing Friendship Hospital. Consecutive
cases of PWEs from north China were identified by an
epileptologist in the Neurological Department of Bei-
jing Friendship Hospital. To be enrolled, patients had
to fulfil the following criteria: diagnosis of epilepsy
according to the International League Against Epilepsy
(ILAE) criteria (Commission, 1981; Commission, 1989);
age>18 vyears; availability of follow-up records
detailing the duration of epilepsy (at least over
two years); and good cooperation. Individuals with
intellectual disability and progressive diseases were
excluded.

Major depression and epilepsy

Definition

Epilepsy was defined as repeated epileptic seizures
which, in clinical practice, were considered as partial
or generalised. The aetiology of epilepsy was classified
as idiopathic, systemic, and cryptogenic, according to
the proposal published by the ILAE in 1981 and 1989
(Commission, 1981; Commission, 1989).

Major depression was defined according to the cri-
teria of DSM-IV-TR for major depression (American
Psychiatric Association, 2000); a positive diagnosis for
major depression was based on the presence of one
of two core symptoms along with five of nine key
symptoms over a minimum period of two weeks,
accompanied by either impaired function or distress.
The diagnosis of major depression was confirmed by
a psychologist in our hospital.

The outcome of PWEs was divided into three types
which included drug responsiveness, drug resistance,
and undetermined, in the light of the consensus pro-
posal by the ad hoc Task Force of the ILAE Commission
on Therapeutic Strategies (Kwan et al., 2010).
Drug-responsive epilepsy was defined as epilepsy of
patients who received an AED regimen with which
they were seizure-free for a minimum period corres-
ponding to three times the longest interval between
seizures before intervention, or 12 months, whichever
was longer.

Drug-resistant epilepsy was defined as epilepsy in
which adequate trials demonstrated failure of two
kinds of tolerated and appropriately chosen and used
AED schedules (whether as monotherapy or in combi-
nation) to achieve sustained seizure freedom.
Undetermined outcome corresponded to insufficient
information necessary to determine the outcome of an
intervention, in terms of seizure control or occurrence
of adverse effects, or both.

Abnormal EEG findings were defined as interictal
and ictal epileptiform discharges, such as spikes,
sharp waves, spike-wave complexes, slow spike-wave
complexes, 3-Hz spike-wave complexes, polyspikes,
and seizure pattern.

Abnormal neuroimaging findings were defined as a
lesion associated with epilepsy, including develop-
mental anomalies of cerebral structure, hippocampus
sclerosis, focal cortical dysplasia, encephalitis, and
cerebrovascular disease.

Chronic medical illnesses were defined as any chronic
somatic illness that requires continuing treatment,
including diabetes mellitus, hypertension, cardiac
disease, hyperlipoidaemia, and respiratory disease.

Assessment procedures

All subjects were divided into two groups. One group
corresponded to PWEs with major depression and
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Table 1. Data taken from medical records.

Gender
Age

Demographics

Epilepsy details Age at seizure onset
Duration of epilepsy
Seizure type
Aetiology of epilepsy
Epileptic family history
Previous status
epilepticus

EEG findings
Neuroimaging findings
Outcome of epilepsy
Chronic medical
illnesses

Education
Marriage status

Social status

Employment status

the other without major depression. Patients were
assessed according to the aspects listed in table 1.
Data were abstracted from medical records including
details of demographics and epilepsy and social status.

Statistical analysis

Initially, the statistical significance of data analysis was
tested with x?test and Fisher’s exact test. Statistical
significance of differences between means was
assessed with the non-parametric Mann-Whitney test.
To explore which factor may predict major depression
in PWEs, the stepwise logistic regression model was
used.

A binary logistic regression model was used for
variables. The statistical significance level was set at
p<0.05.

Results

Data analysis revealed that 65 of 215 (30.23%) PWEs
exhibited comorbid major depression. The PWEs with
and without major depression were compared with
regards to demographic, epilepsy and social factors.
Detailed results are summarised in table 2.

Demographic data analysis

The groups of PWEs with or without major depres-
sion did not differ significantly with regards to gender
(x*=2.91; p=0.088). The average age of PWEs with
major depression was older than those without major
depression (t=2.34; p=0.02<0.05).

Epilepsy data analysis
The two groups did not differ significantly with
regards to aetiology or EEG findings. Compared

to the group of PWEs without major depression,
the PWEs with major depression were diagnosed
significantly more frequently with: partial seizures
(x*=4.25; p=0.039<0.05), previous status epilepti-
cus (x*=11.81; p=0.001<0.01), abnormal neuroimaging
findings (x2=11.82; p=0.001<0.01), and chronic medi-
cal illnesses (x*=8.91; p=0.003<0.01). Moreover, PWEs
without major depression presented with: older age
at seizure onset (t=1.99; p=0.048<0.05), shorter dura-
tion of epilepsy (t=4.69; p=0<0.05), infrequent epilepsy
family history (x*=3.84; p=0.05), and more frequent
drug-responsive epilepsy (x?=57.74; p=0<0.01).

Social data analysis

The groups did not differ significantly with regards
to education (x?=5.27; p=0.07) and marriage status
(x*=0.01; p=0.90). Compared to the group of PWEs
without major depression, significantly more PWEs
with major depression were unemployed (x?=11.22;
p=0.004<0.01).

What are the predictors of major depression in PWEs

A binary logistic regression model was applied to
assess the influence of different potential risk fac-
tors on PWEs with major depression independently.
The following independent variables were analysed:
age, seizure type, epileptic family history, previous
status epilepticus, age at seizure onset, duration of
epilepsy, neuroimaging findings, drug responsiveness,
presence of chronic medical illnesses, and employ-
ment status.

According to the analysis, the strongest predictor
variables of major depression were drug respon-
siveness (odds ratio [OR]=0.23; p=0<0.01; 95% ClI
[0.13-0.39]), followed by presence of chronic medical
illnesses (OR=0.19; p=0.015<0.05; 95% CI [0.05-0.72])
and unemployment status (OR=0.42; p=0.015<0.05;
95% CI [0.21-0.84]).

Discussion

Epilepsy is defined, as proposed by the ILAE and the
International Bureau for Epilepsy (IBE), as a disorder of
the brain characterised by an enduring predisposition
to generate epileptic seizures, and by the neurobiolo-
gical, cognitive, psychological, and social conse-
quences of this condition (Fisher et al., 2005). The
influence of epilepsy in PWEs is not only the epileptic
seizure itself, but also the consequence of numerous
factors.

Depression is widely recognised as a frequent psy-
chiatric comorbidity in PWEs. Variable data between
population-based studies and hospital-based studies
exist in the literature regarding the overall incidence
of depression in PWEs, due to variable inclusion
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Table 2. Demographic, epilepsy and social factors in PWE with/without major depression.

PWE with major
depression (n=65)

PWE without major Statistical results

depression (n=150)

a. Demographics
Gender

(single and divorced/married)
Unemployed

31 (47.7%)

(Male/Female) 34/31 97/53 x*=2.91, p=0.088
Mean age (range) 45.03 (20-75) 40.04 (20-79) t=2.34, p=0.02
b. Epilepsy
Age at seizure onset: mean (range) 18.77 (1-65) 23.31 (1-72) t=1.99, p=0.048
Duration of epilepsy: mean (range) 26.20 (4-62) 16.81 (3-62) t=4.69, p=0
Seizure type 52/13 99/51 x*=4.25, p=0.039

(partial Sz/generalised Sz)

Aetiology of epilepsy 14/35/16 50/64/36 x*=3.36, p=0.187

(idiopathic/symptomatic/

cryptogenic)

Epileptic family history 2/63 17/133 x*=3.84, p=0.05

(yes/no)

Previous status epilepticus 5/60 0/150 x*=11.81, p=0.001

(yes/no)

EEG findings 57/8 129/21 x*=0.11, p=0.739

(abnormal/normal)

Neuroimaging findings 26/39 27/123 x*=11.82, p=0.001

(abnormal/normal)

Outcome of epilepsy 6/14/1945 90/30/30 x*=57.74, p=0

(drug-responsive epilepsy/

drug-resistant epilepsy/

undetermined)

Chronic medical illnesses 14 (21.5%) 11 (7.3%) x*=8.91, p=0.003
c. Social status
Education 34/24/7 106/41/3 x*=5.27, p=0.07

(at primary school/high

school/university)

Marriage status 25/40 59/91 x*=0.01, p=0.9

44 (29.3%) X>=11.22, p=0.004

criteria, methods, and diagnostic approaches. How-
ever, depression affects, on average, one in every three
patients with epilepsy (Kanner et al., 2012). Our study
revealed that the prevalence of major depression in
PWEs in north China is 30.23%, which is similar to
previous reports in other countries.

Increasing evidence reveals that comorbid depressive
disorder in PWEs may not only lead to an increased
risk of suicide, poor responsiveness to AED therapy,
greater adverse effects, poor compliance, and more
medical costs, but also may reduce quality of life
(QOL) of PWEs (Hermann et al., 2000; Kobau et al.,
2006; Pena et al., 2009). Despite this high prevalence
and its negative effect on QOL, depression is often

under-diagnosed (Kanner, 2003; Gilliam et al., 2004) and
under-treated (Boylan et al., 2004) in epilepsy clinics.
Because of this, a growing number of epileptologists
and psychologists have been attracted to this area, and
articles have been increasingly published in the past
decade.

Previous studies have found that comorbid depression
and epilepsy are influenced by multifactorial variables
including medical and social factors (Mensah et al.,
2006). We collected the data on demographic, epilepsy,
and social factors in order to determine which fac-
tor(s) are predictors of major depression in PWEs.
The results reveal that drug responsiveness, presence
of chronic medical illnesses, and employment

Epileptic Disord, Vol. 16, No. 1, March 2014

77



C. Kui, et al.

status were the predictor variables for major depres-
sion in PWEs. According to Mensah et al. (2006),
drug-responsive epilepsy and chronic medical
illnesses represent medical conditions and employ-
ment status a social condition. The heterogenicity
of epilepsy is the first cause of major depression,
and this is associated with many factors, such as
aetiology, treatment, and prognosis. According to
the consensus proposal proposed by the ad hoc
Task Force of the ILAE Commission on Therapeutic
Strategies, the outcome of PWEs can be divided into
three types: drug-responsive epilepsy, drug-resistant
epilepsy, and undetermined outcome due to insuffi-
cient information. The diagnosis of drug-responsive
epilepsy or drug-resistant epilepsy is dependent
on whether seizures recur after the patients are
treated with AEDs (whether as monotherapy or in
combination). This concept therefore combines both
treatment and prognosis, which may have influ-
enced major depression in PWEs in this study. This
conclusion is supported by a number of studies.
Although there were significant differences between
PWEs with or without major depression, such as
seizure type, epileptic family history, previous status
epilepticus, age at seizure onset, duration of epilepsy,
neuroimaging findings, etc, these were not significant
predictors of major depression in PWEs. Based on
this study, we therefore believe that drug responsive-
ness is a predictor of a lack of major depression in
PWEs.

There are some studies which have examined the
relationship between depression and chronic medi-
cal illnesses and the results show that depression was
associated with an increased risk of chronic medi-
cal illnesses, such as cardiovascular disease, stroke,
diabetes, and obesity (Penninx et al., 2013). Chronic
medical illnesses are another medical condition of
PWEs, which we have shown to be associated with an
increased probability of major depression in PWEs.
Employment status is also one of the important factors
of social function. PWEs find that it is difficult to join
society because of their seizures, comorbidity (depres-
sion or anxiety) and psychosocial issues (stigma) that
they face in the interictal period. These impairments
may lead to disabilities in communication, social func-
tions, personal care, mobility, skillful work, and engag-
ing in employment, etc. (Grabowska-Grzyb et al., 2006;
Kubota, 2011). A number of investigators were con-
vinced that PWEs would experience more problems
finding a job, compared to the general population
(EUCARE, 2003). Our study indicated that the inci-
dence of unemployed PWEs with major depression
was higher than those without depression and this may
be secondary to drug-resistant epilepsy. Thus, unem-
ployed status can be a predictor of comorbid major
depression in PWEs.

In this study, we have investigated predictor variables
of major depression in PWEs, and this study pro-
vides a basis for future research that may be useful in
clinical practice. Due to the limitation of the design
of this study, an insufficient amount of information
and data, relating to family history of psychiatric ill-
ness and depression prior to the onset of epilepsy,
was collected. These two aspects may also be impor-
tant factors and thus could also be predictors of
major depression in PWEs, however, further research
is required.

Conclusion

Our findings suggest that about one in three PWEs
has major depression, and drug responsiveness, the
presence of chronic medical illnesses, and employ-
ment status are predictor variables of major
depression in PWEs. [

Disclosures.
None of the authors have any conflict of interest to disclose.

References

Adeléw C, Andersson T, Ahlbom A, Tomson T. Hospitalization
for psychiatric disorders before and after onset of unpro-
voked seizures/epilepsy. Neurology 2012;78:396-401.

American Psychiatric Association. Diagnostic and statistical
manual of mental disorders (DSM-IV-TR). 4th ed. Washington
(DC): American Psychiatric Association, 2000.

Beghi E, Spagnoli P, Airoldi L, etal. Emotional and affec-
tive disturbances in patients with epilepsy. Epilepsy Behav
2002; 3:255-61.

Blumer D, Wakhlu S, Davies K, Hermann B. Psychiatric
outcome of temporal lobectomy for epilepsy: incidence
and treatment of psychiatric complications. Epilepsia
1998; 39: 478-86.

Boylan LS, Flint LA, Labovitz DL, Jackson SC, Starner K,
Devinsky O. Depression but not seizure frequency pre-
dicts quality of life in treatment-resistant epilepsy. Neurology
2004; 62: 258-61.

Commission on Classification and Terminology of the Inter-
national League Against Epilepsy. Proposal for revised clinical
and electrographic classification of epileptic seizures. Epilep-
sia 1981; 22: 489-501.

Commission on Classification and Terminology of the Inter-
national League Against Epilepsy. Proposal for revised
classification of epilepsies and epileptic syndromes. Epilepsia
1989; 30: 389-99.

Davies S, Heyman L, Goodman R. A population survey of men-
tal health problems in children with epilepsy. Dev Med Child
Neurol 2003; 45:292-5.

78

Epileptic Disord, Vol. 16, No. 1, March 2014



Devinsky O. Psychiatric comorbidity in patients with
epilepsy: implications for diagnosis and treatment. Epilepsy
Behav 2003; 4(4): 2-10.

Duncan JS, Sander JW, Sisodiya SM, Walker MC. Adult
epilepsy. Lancet 2006; 367: 1087-100.

Ettinger A, Reed M, Cramer J. Depression and comorbidity
in community-based patients with epilepsy or asthma.
Neurology 2004; 63: 1008-14.

EUCARE. European White Paper on Epilepsy. Epilepsia
2003; 44:1-88.

Fisher RS, van Emde Boas W, Blume W, etal. Epileptic
seizures and epilepsy: definitions proposed by the Interna-
tional League Against Epilepsy (ILAE) and the International
Bureau for Epilepsy (IBE). Epilepsia 2005; 46: 470-2.

Gaitatzis A, Carroll K, Majeed A, Sander JW. The epidemio-
logy of the comorbidity of epilepsy in the general population.
Epilepsia 2004a; 45: 1613-22.

Gaitatzis A, Trimble MR, Sander JW. The psychiatric comor-
bidity of epilepsy. Acta Neurol Scand 2004b; 110: 207-20.

Gilliam FG, Santos J, Vahle V, Carter ], Brown K, Hecimovic
H. Depression in epilepsy: ignoring clinical expres-
sion of neuronal network dysfunction? Epilepsia 2004;45:
28-33.

Grabowska-Grzyb A, Jedrzejczak J, NaganskaE, Fiszer U. Risk
factors for depression in patients with epilepsy. Epilepsy
Behav 2006; 8: 411-7.

Gu L, Liang B, Chen Q, et al. Prevalence of epilepsy in the
People’s Republic of China: A systematic review. Epilepsy Res
2013;105: 195-205.

Hao Tang MD, Chen, Shao S, et al. Epidemiological survey of
adult epilepsy in five eastern China provinces. / Clin Neurol
1991; 3: 139-42.

Hermann BP, Seidenberg M, Bell B. Psychiatric comorbidity
in chronic epilepsy: identification, consequences, and treat-
ment of major depression. Epilepsia 2000; 41: S31-41.

Hermann B, Seidenberg M, Jones J. The neurobehavioural
comorbidities of epilepsy: can a natural history be
developed? Lancet Neurol 2008; 7: 151-60.

Hesdorffer DC, Logroscino G, Benn EKT, Katri N, Cascino
G, Hauser WA. Estimating risk for developing epilepsy: a
population-based study in Rochester, Minnesota. Neurology
2011;76:23-7.

Hesdorffer DC, Ishihara L, Mynepalli L, Webb DJ, Weil
J, Hauser WA. Epilepsy, suicidality, and psychiatric dis-
orders: a bidirectional association. Ann Neurol 2012;72:
184-91.

Jacoby A, Baker GA, Steen N, Potts P, Chadwick DW. The
clinical course of epilepsy and its psychosocial correlates:
findings from a UK community study. Epilepsia 1996;37:
148-61.

Major depression and epilepsy

Kanner AM. Depression in epilepsy: prevalence, clinical
semiology, pathogenic mechanisms, and treatment. Biol
Psychiatry 2003; 54: 388-98.

Kanner AM, Schachter SC, Barry JJ, et al. Depression and
epilepsy: epidemiologic and neurobiologic perspectives that
may explain their high comorbid occurrence. Epilepsy Behav
2012; 24:156-68.

Kobau R, Gilliam F, Thurman DJ. Prevalence of self-reported
epilepsy or seizure disorder and its associations with self-
reported depression and anxiety: results from the 2004 Health
Styles Survey. Epilepsia 2006; 47:1915-21.

Kubota H. Social support for people with epilepsy. Brain
Nerve 2011; 63:401-9.

Kwan P, Arzimanoglou A, Berg AT, et al. Definition of drug
resistant epilepsy: consensus proposal by the ad hoc Task
Force of the ILAE Commission on Therapeutic Strategies.
Epilepsia 2010; 51:1069-77.

Mensah SA, Beavis JM, Thapar AK, Kerr M. The presence and
clinical implications of depression in a community popula-
tion of adults with epilepsy. Epilepsy Behav 2006; 8: 213-9.

Mohammadi MR, Ghanizadeh A, Davidian H, Mohammadi
M, Norouzian M. Prevalence of epilepsy and comorbidity of
psychiatric disorders in Iran. Seizure 2006; 15: 476-82.

O’Donoghue MF, Goodridge DM, Redhead K, Sander
JW, Duncan JS. Assessing the psychosocial consequences
of epilepsy: a community-based study. Brit /| Gen Pract
1999; 49:211-4.

Ottman R, Lipton RB, Ettinger AB, etal. Comorbidities of
epilepsy: results from the Epilepsy Comorbidities and Health
(EPIC) survey. Epilepsia 2011; 52: 308-15.

Pena P, Sancho J, Rufo M, Martinez S, Rejas J. Driving cost
factors in adult outpatients with refractory epilepsy: a daily
clinical practice in clinics of neurology in Spain. Epilepsy Res
2009; 83:133-43.

Penninx BW, Milaneschi Y, Lamers F, Vogelzangs N. Under-
standing the somatic consequences of depression: biological
mechanisms and the role of depression symptom profile.
BMC Med 2013;11(1): 129.

Rutter M. Comorbidity: meanings and mechanisms. Clinical
Psychology: Science and Practice 1994; 1:100-3.

Sander JW.The epidemiology of epilepsy revisited. Curr Opin
Neurol 2003; 16: 165-70.

Swinkels WAM, Kuyk J, van Dyck R, Spinhoven P. Psychiatric
comorbidity in epilepsy. Epilepsy Behav 2005; 7: 37-50.

Tellez-Zenteno JF, Patten SB, Jetté N, Williams J, Wiebe S. Psy-
chiatric comorbidity in epilepsy: a population-based analysis.
Epilepsia 2007; 48: 2336-44.

Zhao YH, Zhang Q, Long N, etal. Prevalence of epilepsy
and alcohol-related risk in Zayul County, Tibet Autonomous
Region in China: an initial survey. Epilepsy Behav 2010;19:
635-8.

Epileptic Disord, Vol. 16, No. 1, March 2014

79




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


