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Abstract
Background
Depression and anxiety are common psychiatric symptoms in patients with epilepsy, exerting a profound negative effect on health-related quality of life. Several issues, however, pertaining to their association with psychosocial, seizure-related and medication factors, remain controversial. Accordingly, the present study was designed to investigate the association of interictal mood disorders with various demographic and seizure-related variables in patients with newly-diagnosed and chronic epilepsy.

Methods
We investigated 201 patients with epilepsy (51.2% males, mean age 33.2 ± 10.0 years, range 16–60) with a mean disease duration of 13.9 ± 9.5 years. Depression and anxiety were assessed in the interictal state with the Beck Depression Inventory, 21-item version (BDI-21) and the state and trait subscales of the State-Trait Anxiety Inventory (STAI-S and STAI-T), respectively. The association of mood disorders with various variables was investigated with simple and multiple linear regression analyses.

Results
High seizure frequency and symptomatic focal epilepsy (SFE) were independent determinants of depression, together accounting for 12.4% of the variation of the BDI-21. The STAI-S index was significantly associated with the type of epilepsy syndrome (SFE). Finally, high seizure frequency, SFE and female gender were independent determinants of trait anxiety accounting for 14.7% of the variation of the STAI-T.

Conclusion
Our results confirm the prevailing view that depression and anxiety are common psychological disorders in epileptics. It is additionally concluded that female gender, high seizure frequency and a symptomatic epilepsy syndrome are independent risk factors for the development of anxiety and/or depression.
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Background
Despite the fact that some patients with epilepsy lead normal lives, devoid of cognitive or emotional problems, a significant number of them experience psychiatric disturbances, including mood disorders. Amongst the latter, depression is the most extensively studied with a large number of controlled studies reporting prevalence rates ranging from 3–55% [1]. Anxiety might be even more common, occurring in 25% of epileptic subjects in a community setting (versus 9% classified as depressed) [2] whereas in secondary care and specialist centers its prevalence exceeds 50% [3, 4]. Of particular clinical importance is the recent finding that depression and anxiety exert a profound negative effect on the health-related quality of life (HRQOL) in patients with epilepsy. For instance, in a study by Choi-Kwon et al [5], depression and anxiety explained more variance in HRQOL than did any other seizure-related or demographic variable.
While the impact of mood disorders on HRQOL in epilepsy is now well established, several other issues pertaining to their association with psychosocial, seizure-related and medication factors, remain controversial. For instance, gender [6–8] and seizure etiology [9–12] have been variously reported as being significantly or non-significantly associated with mood disorders, most likely due to methodological differences amongst relevant studies. The resolution of these controversies is not only of theoretical but also of practical importance, as a clear understanding of the complex pathogenesis of mood disorders in epilepsy is a prerequisite for the development of effective intervention strategies.
Accordingly, the present study was designed to investigate the association of interictal mood disorders with various demographic and seizure-related variables in patients with newly-diagnosed and chronic epilepsy.

Methods
Patients attending the Outpatient Epilepsy Clinics of three University Hospitals entered this study after giving informed consent for the procedures that were approved by an institutional review board.
All participants were previously subjected to a thorough clinical and laboratory investigation, including electroencephalogram (EEG) and high-resolution brain magnetic resonance imaging (MRI) scanning, so as to categorize their epilepsy syndrome according to the 1989 ILAE classification [13]. This classification system utilizes two axes (localization and etiology) in order to categorize epilepsy syndromes. With regard to localization, epilepsies are classified as focal (synonymous terms: partial- or localization-related) and generalized. Regarding etiology, epilepsies are classified as idiopathic, symptomatic or cryptogenic. The latter are defined as epileptic syndromes that are believed to be symptomatic, but no etiology can currently be identified.
Study inclusion criteria were as follows: (1) No clinical seizure for at least 7 days prior to study entry. As most cases of ictal and post-ictal anxiety and depression abate within 2–3 days [14], the focus of the present study was exclusively on interictal mood disorders. It should be noted that the distinction between interictal (i.e. occurring in the periods inbetween epileptic seizures) and ictal and post-ictal mood disorders is a crucial one, because they differ regarding the underlying pathophysiological mechanisms. The former might represent psychological worries about the occurrence of seizures and their possible consequences whereas the latter are directly related to epileptic discharges. (2) No history of status epilepticus for at least 6 months prior to study entry. (3) No history of psychotropic medication intake including benzodiazepines. (4) No history of substance or alcohol abuse. (5) A Mini-Mental State Examination (MMSE) > 24. Thereby, all patients with significant cognitive dysfunction were excluded from the study. The treating neurologists made every possible effort to ensure that patients did not experience any CNS side effects from their antiepileptic medication at the time of psychological testing that might interfere with the assessment.
All subjects were administered the following instruments: (1) Beck Depression Inventory, 21 item version (BDI-21), a widely used and well validated 21-item self-report inventory of depressive symptoms [15]. The BDI-21 score ranges from 0 to 63. (2) State-Trait Anxiety Inventory (STAI), an extensively used self-administered inventory of two sections containing 20 items each, designed to explore anxiety in its state and trait dimensions [16]. The minimum score for each section is 20, with a maximum score of 80. (3) MMSE [17]. As previously noted, all patients with a MMSE score < 24 were excluded from further evaluation.
Statistical analysis
Continuous data are presented as mean ± standard deviation (SD) while non-continuous variables are given as percentages.
In order to assess which factors are independently associated with BDI-21, STAI-S and STAI-T, a two-step approach was adopted. As a first step, simple regression analyses were performed with various factors such as age, gender, the type of epilepsy syndrome, number of antiepileptic drugs and disease duration selected as independent variables while BDI-21 and STAI-S and -T were selected as dependent variables. Subsequently, the most significant of these factors were further investigated with multiple regression analysis. Data concerning age, duration of disease, BDI-21 and STAI were entered in the model as continuous variables, while the variables of gender, epilepsy type and medication were entered in the model as dummies variables. Seizure frequency was abbreviated as SF and the type of epileptic syndrome was denoted as CFE for cryptogenic focal epilepsy, SFE for symptomatic focal epilepsy and IGE for idiopathic generalized epilepsy, Medication was coded as AED1–3 indicating the use of 1–3 antiepileptic drugs, respectively.
The associations between dependent and independent variables are presented by means of unstandardized linear regression coefficients and 95% confidence intervals. In addition, all reported associations were ranked according to the absolute value of their standardized effect, which was quantified by the standardized regression coefficients (β). A standardized regression coefficient is defined as a regression coefficient that has the effect of the measurement scale removed so that the size of the coefficient can be interpreted; it is calculated by multiplying the regression coefficient by the ratio of the standard deviation (SDx) of the independent variable to the standard deviation (SDy) of the dependent variable (β = regression coefficient × SDx/SDy).
For all tests, p < 0.05 was the level of significance. Statistical analysis was performed using a commercially available statistical package (SPSS for Windows version 13; SPSS, Chicago, IL, USA).


Results
Table 1 presents the demographic data and principal characteristics of our sample (n = 201). The age of the patients ranged from 16–60 years with a mean value of 33.2 years. The BDI-21 score had a mean value of 7.6 ± 7.3 with 32% of the study population having scores ≥ of 15, which is the cut-off point of the Greek version of the BDI-21 [18]. STAI-S and STAI-T had mean scores of 48.6 ± 6.7 and 42.9 ± 6.7, respectively, and both were significantly increased compared to control values obtained in healthy volunteers (24.95 ± 11.36 for the state and 27.88 ± 11.43 for the trait score, p < 0.001).Table 1Demographic data and principal characteristics of the study sample (n = 201)


	Variable
	Mean ± SD/%
	Variable
	Mean ± SD/%

	STAI-S
	48.6 ± 6.7
	Seizure frequency > 1/year
	44.3%

	STAI-T
	42.9 ± 6.7
	Cryptogenic focal epilepsy
	27.4%

	BDI-21
	7.6 ± 7.3
	Symptomatic focal epilepsy
	51.2%

	Age
	33.2 ± 10.0
	Idiopathic generalized epilepsy
	21.4%

	Disease duration
	13.9 ± 9.5
	Antiepileptic drug 1
	50.2%

	Male gender
	51.2%
	Antiepileptic drug 2
	34.8%

	Seizure frequency > 1/month
	23.9%
	Antiepileptic drug 3
	14.9%

	Seizure frequency < 1/year
	31.8%
	 	 

Non-continues variables are presented as percentages. Continuous variables are presented as Mean ± SD.



Table 2 presents the estimated association levels of depression quantified using the BDI-21 index, with demographic and clinical characteristics that were evaluated using simple linear regression analyses. Variables such as seizure frequency, type of epilepsy syndrome and number of antiepileptic drugs were significantly (p < 0.01) associated with BDI-21. More specifically, BDI-21 was positively associated with symptomatic focal epilepsy (β = 3.60, p < 0.001) and negatively with idiopathic generalized epilepsy (β = -3.35, p = 0.007) (Figure 1). High seizure frequency (SF > 1/month) and a high number of antiepileptic drugs (AED3) were positively associated with depression (β = 4.88, p < 0.001 and β = 3.065, p = 0.034, respectively) whereas a low number of antiepileptic drugs (AED1) showed a negative association with the depression index (β = -2.52, p = 0.014). Finally, female gender showed a trend towards being significantly associated with the BDI-21 index (β = 1.99, p = 0.054).Table 2Simple linear regression analyses of factors associated with BDI-21


	 	 	95% Confidence interval
	 	 	 
	Factor
	Unstandardized coefficient
	Lower bound
	Upper bound
	Standardized coefficients
	p Value
	R2

	Gender
	1.991
	-0.036
	4.018
	0.136
	0.054
	0.018

	Seizure frequency > 1/month
	4.888
	2.588
	7.187
	0.285
	< 0.001
	0.081

	Seizure frequency < 1/year
	-2.129
	-4.305
	0.046
	-0.136
	0.055
	0.018

	Seizure frequency > 1/year
	-1.728
	-3.773
	0.317
	-0.117
	0.097
	0.014

	Symptomatic focal epilepsy
	3.605
	1.621
	5.588
	0.246
	< 0.001
	0.061

	Cryptogenic Focal Epilepsy
	-1.691
	-3.973
	0.591
	-0.103
	0.145
	0.103

	Idiopathic generalized epilepsy
	-3.357
	-5.806
	-0.907
	-0.188
	0.007
	0.035

	Antiepileptic drug 1
	-2.523
	-4.538
	-0.508
	-0.172
	0.014
	0.030

	Antiepileptic drug 1
	1.064
	-1.077
	3.206
	0.069
	0.328
	0.005

	Antiepileptic drug 1
	3.065
	0.227
	5.904
	0.149
	0.034
	0.022

	Age
	-0.040
	-0.142
	0.062
	-0.054
	0.443
	0.003

	Duration of disease
	-0.036
	-0.145
	0.073
	-0.046
	0.516
	0.002
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Figure 1Scattergram demonstrating the relationship between BDI score and the type of epilepsy syndrome. SFE: symptomatic focal epilepsy, CFE: cryptogenic focal epilepsy, IGE: idiopathic generalized epilepsy. A linear regression line and the 95% confidence band are shown. Slope: -2.299 ± 0.6290 (95% confidence interval: -3.532 to -1.066); y-intercept: 11.50 ± 1.182 (95% CI: 9.187 to 13.82); p < 0.001.




To determine whether the association between seizure frequency and BDI-21 index was independent of the type of epilepsy syndrome (SFE), a backward multiple regression analysis was performed. The results of the multiple regression analysis are presented in Table 3 and reveal that the unstandardized coefficients of both SF > 1/month (β = 4.35, p = 0.001) and SFE (β = 3.05, p = 0.002) were independent determinants of BDI-21. The predicted multiple regression model accounted jointly for 12.4% of the variation of the BDI-21 (R2 = 0.124).Table 3Multiple linear regression of factors associated with BDI-21


	 	 	95% Confidence interval
	 	 	 
	Factor
	Unstandardized coefficient
	Lower bound
	Upper bound
	Standardized coefficients
	p Value
	Tolerance

	(Constant)
	4.990
	3.559
	6.420
	 	0.001
	 
	Seizure frequency > 1/month
	4.353
	2.076
	6.630
	0.254
	0.001
	0.978

	Symptomatic focal epilepsy
	3.050
	1.107
	4.402
	0.208
	0.002
	0.978


The base omitted factors are gender, SF < 1/year, SF > 1/year, CFE, IGE, AED1, AED2, AED 3, age and disease duration.



The associations of levels of anxiety quantified using STAI-S with demographic and clinical characteristics is presented in Table 4. It is concluded that only the type of epilepsy is significantly associated with the STAI-S index (p < 0.001). In particular, SFE was positively correlated to STAI-S (β = 4.39, p < 0.001), whereas CFE showed a negative correlation (β = -3.675, p < 0.001). The results of multiple regression analysis, however, showed that only SFE was an independent determinant of STAI-S (β = 4.391, 95% CI 2.625–6.156, p < 0.001). The predicted multiple regression model accounted for 10.4% of the variation of the STAI-S (R2 = 0.108).Table 4Simple linear regression analyses of factors associated with STAI-S


	 	 	95% Confidence interval
	 	 	 
	Factor
	Unstandardized coefficient
	Lower Bound
	Upper Bound
	Standardized coefficients
	p Value
	R2

	Gender
	1.603
	-0.253
	3.458
	0.120
	0.090
	0.009

	Seizure frequency > 1/month
	1.186
	-0.999
	3.371
	0.076
	0.286
	0.006

	Seizure frequency < 1/year
	1.073
	-0.927
	3.073
	0.075
	0.291
	0.006

	Seizure frequency > 1/year
	-1.818
	-3.681
	0.046
	-0.135
	0.056
	0.018

	Symptomatic focal epilepsy
	4.391
	2.625
	6.156
	0.328
	< 0.001
	0.108

	Cryptogenic focal epilepsy
	-3.675
	-5.707
	-1.644
	-0.245
	< 0.001
	0.060

	Idiopathic generalized epilepsy
	-2.180
	-4.437
	0.078
	-0.134
	0.058
	0.018

	Antiepileptic drug 1
	-1.618
	-3.473
	0.237
	-0.121
	0.087
	0.015

	Antiepileptic drug 2
	1.122
	-0.832
	3.077
	0.080
	0.259
	0.006

	Antiepileptic drug 3
	1.179
	-1.438
	3.796
	0.063
	0.375
	0.004

	Age
	0.001
	-0.093
	0.094
	0.001
	0.988
	0

	Duration of disease
	0.096
	-0.002
	0.194
	0.136
	0.055
	0.019




The associations of levels of anxiety quantified using STAI-T index with demographic and clinical characteristics are presented in Table 5. Variables such as seizure frequency > 1/month and > 1/year, as well as SFE, CFE and the patient's gender were significantly associated with STAI-T index (p < 0.001). In particular, high seizure frequency (SF > 1/month (β = 3.85, p < 0.001)), polypharmacy (AED3 (β = 3.242, p = 0.015), SFE (β = 3.52, p < 0.001) (Figure 2) and female gender (β = 2.85, p = 0.002) were positively correlated to the STAI-T. In contrast, low seizure frequency (SF > 1/year, β = -2.761, p = 0.004), use of monotherapy (AED1, β = -2.277, p = 0.016) and cryptogenic focal epilepsy (CFE, β = -2.657, p = 0.012) were found to be negatively correlated with the STAI-T index.Table 5Simple linear regression analyses of factors associated with STAI-T


	 	 	95% Confidence interval
	 	 	 
	Factor
	Unstandardized coefficient
	Lower bound
	Upper bound
	Standardized coefficients
	p Value
	R2

	Gender
	2.851
	1.018
	4.684
	0.212
	0.002
	0.045

	Seizure frequency > 1/month
	3.858
	1.726
	5.990
	0.245
	< 0.001
	0.060

	Seizure frequency < 1/year
	-0.093
	-2.105
	1.920
	-0.006
	0.928
	0

	Seizure frequency > 1/year
	-2.761
	-4.609
	-0.913
	-0.204
	0.004
	0.042

	Symptomatic focal epilepsy
	3.521
	1.711
	5.331
	0.262
	< 0.001
	0.069

	Cryptogenic focal epilepsy
	-2.657
	-4.727
	-0.587
	-0.177
	0.012
	0.031

	Idiopathic generalized epilepsy
	-2.090
	-4.358
	0.178
	-0.128
	0.071
	0.016

	Antiepileptic drug 1
	-2.277
	-4.126
	-0.429
	-0.170
	0.016
	0.029

	Antiepileptic drug 2
	0.695
	-1.271
	2.661
	0.049
	0.487
	0.002

	Antiepileptic drug 3
	3.242
	0.649
	5.834
	0.172
	0.015
	0.030

	Age
	-0.032
	-0.126
	0.062
	-0.048
	0.499
	0.002

	Duration of disease
	0.047
	-0.053
	0.147
	0.066
	0.356
	0.004



[image: A12991_2007_Article_585_Fig2_HTML.jpg]
Figure 2Scattergram demonstrating the relationship between STAI-2 score and the type of epilepsy syndrome. SFE: symptomatic focal epilepsy, CFE: cryptogenic focal epilepsy, IGE: idiopathic generalized epilepsy. A linear regression line and the 95% confidence band are shown. Slope: -1.932 ± 0.5797 (95% confidence interval: -3.068 to -0.7957); y-intercept: 46.16 ± 1.090 (95% CI: 44.03 to 48.30); p < 0.001.




To determine whether the association between seizure frequency and STAI-T, as well as between gender and STAI-T were independent of the type of epilepsy, multiple regression analysis was employed. The estimated coefficients of the multiple regression analysis are presented in Table 6 and reveal that only high seizure frequency (β = 3.56, p = 0.001), SFE (β = 2.61, p = 0.004) and female gender (β = 2.56, p = 0.005) were independent determinants of STAI-T. The predicted multiple regression model account jointly for 14.7% of the variation of the STAI-T (R2 = 0.147).Table 6Multiple linear regression of factors associated with STAI-T


	 	 	95% Confidence interval
	 	 	 
	Factor
	Unstandardized coefficient
	Lower bound
	Upper bound
	Standardized coefficients
	p-Value
	Tolerance

	(Constant)
	36.868
	34.041
	39.694
	 	0.001
	 
	Seizure frequency > 1/month
	3.568
	1.496
	5.640
	0.227
	0.001
	0.971

	Symptomatic focal epilepsy
	2.617
	0.825
	4.409
	0.195
	0.004
	0.944

	Gender
	2.564
	0.790
	4.339
	0.191
	0.005
	0.963


The base omitted factors are SF < 1/year, SF > 1/year, CFE, IGE, AED1, AED2, AED 3, age and disease duration.




Discussion
The present cross-sectional study investigated the association of certain demographic and seizure-related variables with mood disorders in patients with epilepsy. Our results confirm the prevailing view that depression and anxiety are common psychological disorders in epileptics. It is additionally concluded that female gender, high seizure frequency and a symptomatic epilepsy syndrome are independent, positively associated factors for the development of anxiety and/or depression.
The effect of gender on the development of psychiatric disturbances in epilepsy has been highly controversial in previous studies, most likely due to diverse methodological approaches and differences in the investigated populations. With regard to depression, Altshuler et al [7] observed that male patients with temporal lobe epilepsy had the highest scores on the BDI-21, and Strauss et al [6] observed that men with left-sided temporal foci were more vulnerable to depression. Other investigators have also concluded that men are overrepresented in depressed patients [12, 19, 20] and in groups of patients with self-destructive tendencies [21]. By contrast, a number of studies reported opposite results with gender having either no effect [22, 23] or with a preponderance (though not statistically significant) of female patients with epilepsy and depression [8]. Our results are in line with this latter study, showing a trend towards significant association between female gender and depression in epilepsy. The lack of a clear-cut gender difference in the prevalence of depression among epilepsy patients is worth noting in view of the fact that female gender is a recognized risk factor for depression in non-epileptic populations [1].
With regard to anxiety in epilepsy, gender is generally considered to have a subtle effect [24] with the notable exception of the study by Jacoby et al [2], which concluded that female patients tend to be more anxious than men. Our results reveal an interesting novel finding, namely that the effect of gender critically depends on the specific aspects of anxiety investigated. In the present study we administered STAI [16], which is a self-completed questionnaire consisting of two different 20-item forms. The former (STAI-S) measures various subjective and somatic manifestations of anxiety at a given moment. In contrast, the latter (STAI-T) refers to relatively stable individual differences in anxiety proneness as a personality trait [25]. Our results indicate that female patients had significantly higher scores on STAI-T compared to males. This finding is reminiscent of the pattern occurring in normal subjects as trait scores have been previously reported to be more common in women [26]. Therefore, it most likely reflects a tendency observed in the general population. In contrast, no gender difference was disclosed regarding STAI-S, and therefore interictal anxiety in its state form is not related to gender. Previous studies have attributed interictal anxiety to a combination of biological factors (i.e. seizure-induced alterations of neuronal circuits in the amygdala region via a kindling-like mechanism) [27] and psychological worries concerning, for instance, the possibility of seizure-related injuries or the impact of epilepsy on employment and marital status [28, 29].
Seizure frequency has been linked to psychological disturbances in a number of relevant studies. With regard to depression, Boylan et al [30] reported that 50% of inpatients undergoing video-EEG telemetry suffered from depression with 19% exhibiting suicidal ideation. Jacoby et al [2] observed in a community-based survey that 21% of patients with recurrent seizures were depressed versus 9% of controlled subjects and O'Donoghue et al [31] have similarly demonstrated at primary care level that 33% of patients with recurrent seizures versus 6% of those in remission had probable depression. Overall, the prevalence of depression has been reported to range from 20 to 55% in pharmacoresistant populations versus 3–9% in well controlled subjects [32]. Parenthetically, the occurrence of depression in epileptic patients, particularly those with high seizure counts, might seem paradoxical as one of the most powerful treatments for depression is electroconvulsive therapy, which is entirely based on the tenet of the antidepressive effects of convulsions.
Regarding anxiety, Smith et al [33] classified 33% of drug-resistant epileptics recruited from a referral center as clinically anxious with a group mean score of 7.7 in the Hamilton Anxiety and Depression scale. In contrast, Jacoby et al [2] reported that 25% of patients in a large community-based study suffered from anxiety with a group mean of 6.8 on the HAD scale and ascribed the lower prevalence figures of anxiety in their study to the fact a large percentage of patients were either seizure-free or experiencing infrequent seizures. Our results are in line with the above-mentioned views indicating a positive association between high seizure frequency and increased scoring on the BDI-21, STAI-S and STAI-T scales. It should be noted that this association is not a direct one as ictal and post-ictal anxiety and depression have been a priori excluded by the design of the present study. It rather indicates that as the burden of epilepsy increases, so does the severity of mood disorders.
The important issue of the relationship between specific epilepsy syndromes and the development of mood disorders has not been thoroughly addressed in the past, as most of the relevant studies have analyzed seizure subtypes and etiology as separate factors while very few have utilized a syndromic approach. Our data suggest that cryptogenic or symptomatic focal epilepsies are positively associated with the presence of psychological disturbances. This finding was anticipated, to some degree, in view of the results of previous studies. Partial seizures are a hallmark of focal epilepsies, and a number of investigations have clearly established that partial seizures, particularly complex partial seizures of temporal lobe origin, are a risk factor for the development of depression and anxiety [6, 12, 34–37].
The effect of seizure etiology, however, has been rather inconsistent. For instance, some [9, 10], but not all [11, 12], relevant studies have reported that depression is more common in epileptic patients with a structural lesion. Our finding that symptomatic epilepsies are associated with increased anxiety and depression is certainly in line with the former ones. This view is intuitively correct, as depression is commonly associated with neurological conditions (i.e. stroke or head injury) that are also responsible for epilepsy.
In conclusion, our results confirm the generally held view that mood disorders are common in patients with newly diagnosed and chronic epilepsy and provide further insight to the association of depression and anxiety with certain demographic and seizure-related variables.

References
1.
Lambert MV, Robertson MM: Depression in epilepsy: etiology, phenomenology, and treatment. Epilepsia. 1999, 40 (Suppl 10): 21-47. 10.1111/j.1528-1157.1999.tb00884.x.CrossRef

2.
Jacoby A, Baker GA, Steen N, Potts P, Chadwick DW: The clinical course of epilepsy and its psychosocial correlates: finding from a U.K. community study. Epilepsia. 1996, 37: 148-161. 10.1111/j.1528-1157.1996.tb00006.x.CrossRefPubMed

3.
Ettinger AB, Weisbrot DM, Nolan EE, Gadow KD, Vitale SA, Andriola MR, Lenn NJ, Novak GP, Hermann BP: Symptoms of depression and anxiety in pediatric epilepsy patients. Epilepsia. 1998, 39: 595-599. 10.1111/j.1528-1157.1998.tb01427.x.CrossRefPubMed

4.
Jones JE, Hermann BP, Barry JJ, Gilliam F, Kanner AM, Meador KJ: Clinical assessment of Axis I psychiatric morbidity in chronic epilepsy: a multicenter investigation. J Neuropsychiatry Clin Neurosci. 2005, 17: 172-179.CrossRefPubMed

5.
Choi-Kwon S, Chung C, Kim H, Lee S, Yoon S, Kho H, Oh J, Lee S: Factors affecting the quality of life in patients with epilepsy in Seoul, South Korea. Acta Neurol Scand. 2003, 108: 428-434. 10.1046/j.1600-0404.2003.00151.x.CrossRefPubMed

6.
Altshuler LL, Devinsky 0, Post RM, Theodore W: Depression, anxiety, and temporal lobe epilepsy. Laterality of focus and symptoms. Arch Neurol. 1990, 47: 284-288.CrossRefPubMed

7.
Strauss E, Wada J, Moll A: Depression in male and female subjects with complex partial seizures. Arch Neurol. 1992, 49: 391-392.CrossRefPubMed

8.
Standage KF, Fenton GW: Psychiatric symptom profiles of patients with epilepsy: a controlled investigation. Psychol Med. 1973, 5: 152-160.CrossRef

9.
Taylor DC: Mental state and temporal lobe epilepsy, a correlative account of 100 patients treated surgically. Epilepsia. 1972, 13: 727-765.CrossRefPubMed

10.
Koch-Weser M, Garron DC, Gilley DW, Bergen D, Bleck TP, Morrell F, Ristanovic R, Whisler WW: Prevalence of psychologic disorders after surgical treatment of seizures. Arch Neurol. 1988, 45: 1308-1311.CrossRefPubMed

11.
Hermann BP, Wyler AR: Depression, locus of control, and the effects of epilepsy surgery. Epilepsia. 1989, 30: 332-338.CrossRefPubMed

12.
Mendez MF, Cummings JL, Benson DF: Depression in epilepsy. Significance and phenomenology. Arch Neurol. 1986, 43: 766-770.CrossRefPubMed

13.
Commission on Classification and Terminology of the International League against Epilepsy: Proposal for revised classification of epilepsies and epileptic syndromes. Epilepsia. 1989, 30: 389-399.CrossRef

14.
Kanner AM, Stagno S, Kotagal P, Morris HH: Postictal psychiatric events during prolonged video-electroencephalographic monitoring studies. Arch Neurol. 1996, 53: 258-263.CrossRefPubMed

15.
Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory for measuring depression. Arch Gen Psychiatry. 1961, 4: 561-571.CrossRefPubMed

16.
Spielberger CD: Manual for the State-Trait Anxiety Inventory. Edited by: Palo Alto, CA. 1983, Consultant Psychologist Press

17.
Folstein MF, Folstein SE, McHugh PR: Mini-mental state. A practical method for grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975, 12: 189-198. 10.1016/0022-3956(75)90026-6.CrossRefPubMed

18.
Fountoulakis KN, Iacovides A, Kleanthous S, Samolis S, Gougoulias K, Kaprinis GS, Bech P: The Greek translation of the symptoms rating scale for depression and anxiety: preliminary results of the validation study. BMC Psychiatry. 2003, 3: 21-10.1186/1471-244X-3-21.PubMedCentralCrossRefPubMed

19.
Kogeorgos J, Fonagy P, Scott DF: Psychiatric symptom patterns of chronic epileptics attending a neurological clinic: a controlled investigation. Br J Psychiatry. 1982, 140: 236-243.CrossRefPubMed

20.
Septien L, Grass P, Giroud M, Didi-Roy R, Brunotte F, Pelletier JL, Dumas R: Depression and temporal lobe epilepsy: the possible role of laterality of the epileptic foci and gender. Neurophysiol Clin. 1993, 23: 327-336. 10.1016/S0987-7053(05)80124-8.CrossRefPubMed

21.
Hawton K, Fagg J, Marsack P: Association between epilepsy and attempted suicide. J Neurol Neurosurg Psychiatry. 1980, 43: 168-170.PubMedCentralCrossRefPubMed

22.
Victoroff JI, Benson DF, Engel J Jr, Grafton S, Mazziotta JC: Interictal depression in patients with medically intractable complex partial seizures: electroencephalography and cerebral metabolic correlates [abstract]. Ann Neurol. 1990, 28: 221-

23.
Robertson MM, Channon S, Baker J: Depressive symptomatology in a general hospital sample of outpatients with temporal lobe epilepsy: a controlled study. Epilepsia. 1994, 35: 771-777. 10.1111/j.1528-1157.1994.tb02510.x.CrossRefPubMed

24.
Beyenburg S, Mitchell AJ, Schmidt D, Elger CE, Reuber M: Anxiety in patients with epilepsy: systematic review and suggestions for clinical management. Epilepsy Behav. 2005, 7: 161-171. 10.1016/j.yebeh.2005.05.014.CrossRefPubMed

25.
Fountoulakis KN, Papadopoulou M, Kleanthous S, Papadopoulou A, Bizeli V, Nimatoudis I, Iacovides A, Kaprinis GS: Reliability and psychometric properties of the Greek translation of the State-Trait Anxiety Inventory form Y: preliminary data. Ann Gen Psychiatry. 2006, 5: 2-10.1186/1744-859X-5-2.PubMedCentralCrossRefPubMed

26.
Andrade L, Gorenstein C, Vieira Filho AH, Tung TC, Artes R: Psychometric properties of the Portuguese version of the State-Trait Anxiety Inventory applied to college students: factor analysis and relation to the Beck Depression Inventory. Braz J Med Biol Res. 2001, 34: 367-374. 10.1590/S0100-879X2001000300011.CrossRefPubMed

27.
Depaulis A, Helfer V, Deransart C, Marescaux C: Anxiogenic-like consequences in animal models of complex partial seizures. Neurosci Biobehav Rev. 1997, 21: 767-774. 10.1016/S0149-7634(96)00060-7.CrossRefPubMed

28.
Moore PM, Baker GA: The neuropsychological and emotional consequences of living with intractable temporal lobe epilepsy: implications for clinical management. Seizure. 2002, 11: 224-230. 10.1053/seiz.2001.0668.CrossRefPubMed

29.
Gilliam F, Hecimovic H, Sheline Y: Psychiatric comorbidity, health, and function in epilepsy. Epilepsy Behav. 2003, 4 (Suppl 4): 26-30. 10.1016/j.yebeh.2003.10.003.CrossRef

30.
Boylan LS, Flint LA, Labovitz DL, Jackson SC, Starner K, Devisnky O: Depression but not seizure frequency predicts quality of life in treatment-resistant epilepsy. Neurology. 2004, 62: 258-261.CrossRefPubMed

31.
O'Donoghue MF, Goodridge DM, Redhead K, Sander JW, Duncan JS: Assessing the psychosocial consequences of epilepsy: a community-based study. Br J Gen Pract. 1999, 49: 211-214.PubMedCentralPubMed

32.
Gilliam FG, Santos J, Vahle V, Carter J, Brown K, Hecimovic H: Depression in epilepsy: ignoring clinical expression of neuronal network dysfunction?. Epilepsia. 2004, 45 (Suppl 2): 28-34. 10.1111/j.0013-9580.2004.452005.x.CrossRefPubMed

33.
Smith DF, Baker GA, Dewey M, Jacoby A, Chadwick DW: Seizure frequency, patient perceived seizure severity and the psychosocial consequences of intractable epilepsy. Epilepsy Res. 1991, 9: 231-241. 10.1016/0920-1211(91)90057-M.CrossRefPubMed

34.
Quiske A, Helmstaedter C, Lux S, Elger CE: Depression in patients with temporal lobe epilepsy is related to mesial temporal sclerosis. Epilepsy Research. 2000, 39: 121-125. 10.1016/S0920-1211(99)00117-5.CrossRefPubMed

35.
Marsh L, Rao V: Psychiatric complications in patients with epilepsy: a review. Epilepsy Res. 2002, 49: 11-33. 10.1016/S0920-1211(02)00008-6.CrossRefPubMed

36.
Goldstein MA, Harden CL: Epilepsy and anxiety. Epilepsy Behav. 2000, 1: 228-234. 10.1006/ebeh.2000.0080.CrossRefPubMed

37.
Vazquez B, Devinsky O: Epilepsy and anxiety. Epilepsy Behav. 2003, 4 (Suppl 4): 20-25. 10.1016/j.yebeh.2003.10.005.CrossRef



Competing interests
The author(s) declare that they have no competing interests.


OEBPS/sidebar.gif





OEBPS/contact.gif





OEBPS/A12991_2007_Article_585_Fig2_HTML.jpg
CFE IGE

SFE





OEBPS/A12991_2007_Article_585_Fig1_HTML.jpg
“q -

A -

1ag

CFE IGE

SFE





