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Among the psychiatric comorbid conditions in children and adolescents with epilepsy, depression and
anxiety disorders require further attention because they carry the risk of reduced quality of life and
life-threatening complications (e.g., suicide). Research in recent years has shed light on both the preva-
lence of emotional problems in youth with epilepsy and the safety and efficacy of treatment options. A
number of challenges exist in treating patients with epilepsy. This is particularly true when seizures
are difficult to control and medication regimens are more complex. Some pharmaceutical options may

g;ﬂfsggs" provide assistance with both seizures and emotional distress, but care is needed when considering such
Children treatment approaches. In addition, integration of mental health professionals into the care of patients is
Adolescent necessary when cases are complicated and risk factors are high. Thorough methods to accurately diag-
Depression nose emotional conditions and regular monitoring of symptoms can help prevent serious problems that
Anxiety can negatively affect the success of children and adolescents in everyday life. Collaboration between dis-

ciplines offers the best hope for early identification and treatment of these conditions.

© 2008 Elsevier Inc. All rights reserved.

1. Introduction

Epilepsy is the most common neurological disorder in children,
and its prevalence in childhood is estimated to be 0.05-1% [1-3].
Among these children, up to 28.6% may have coexisting psychiatric
conditions. This increases to 58.3% in children with a known neuro-
logical disorder that may cause or be associated with epilepsy [4].

Various investigations focusing on the prevalance of psychopa-
thology in pediatric epilepsy have documented that children with
epilepsy have an estimated overall risk of 21-60% for childhood psy-
chopathology [5,6]. This is at least three to six times higher than the
risk for psychopathology in the general population (i.e., 6.6%) and
among children with a chronic medical condition not involving the
central nervous system (i.e., 11.6%) [4]. An epidemiological study
by Davies et al. [7] revealed that the rate of psychiatric disorders
was 37% in children with epilepsy, 11% in children with diabetes
mellitus, and 9% in healthy controls. Moreover, children with com-
plicated epilepsy have been found to have twice as much risk for psy-
chopathology than children with uncomplicated epilepsy [4,7].

Historically, psychiatric disorders in epilepsy have been consid-
ered a consequence of psychosocial disturbance due to poor adap-
tation to a chronic disease, particularly one with significant stigma
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[8]. However, more recent investigations have suggested that epi-
lepsy and psychiatric disorders are best conceptualized as epiphe-
nomena rather than cause-consequence factors [9-11]. In a study
completed by Austin et al. [9], approximately one-third of the chil-
dren with new-onset seizures had psychiatric symptoms prior to
the onset of seizures. Such a finding provides support for a bidirec-
tional relationship between psychiatric disorders and epilepsy,
suggesting that behavioral and psychosocial impairment in epi-
lepsy may be the consequence of an unrecognized psychiatric dis-
order, rather than the cause of a psychiatric condition [8].

A number of psychiatric and neuropsychiatric disorders have
been found to occur at a higher rate in children and adolescents
with epilepsy. These include mental retardation [12,13], autism
[14], attention problems and/or attention-deficit/hyperactivity dis-
order (ADHD) [15,16], depression [17,18], anxiety [19,20], and psy-
chotic disorders [21,22].

Among these comorbid conditions, depression and anxiety
seem to be highly common [17,19]. In fact, depression symptoms
alone have an estimated prevalence of 23-26%, based on self-re-
port instruments [20,23]. The prevalence of anxiety, in comparison,
is estimated to be between 15 and 20% [24]. Unfortunately, how-
ever, these conditions are often unrecognized and left untreated
in children with epilepsy [20,25], which can lead to negative out-
comes on quality of life [17,26].

Although the general outcome and prognosis of children with
epilepsy can be highly affected by psychiatric comorbid conditions
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such as depression and anxiety, clinicians often underestimate the
importance of such conditions in these children. In a study of chil-
dren with epilepsy and normal intelligence, 61% had a psychiatric
diagnosis based on Diagnostic and Statistical Manual of Mental Dis-
orders, Fourth Edition, Text Revision (DSM-IV-TR) criteria, but only
33% received mental health treatment [6]. A study completed by
Caplan et al. [27] demonstrated that, among 171 children and ado-
lescents with epilepsy, 33% had an affective or anxiety disorder,
and 20% had suicidal ideation. However, among these children
and adolescents, only 33% were receiving some form of mental
health service [27].

In the epilepsy literature, especially in the past, there has been a
tendency to group depression and anxiety disorders in one cate-
gory under the label of “affective” or “mood” disorders. This ap-
proach seems advantageous because it provides an easier
statistical analysis. Indeed, it is known that these two conditions
have a high rate of comorbidity. However, depression and anxiety
disorders, despite the similarities, have distinct symptoms, etiolo-
gies, and risk factors. In children with epilepsy, it is important to
determine the prevalence, course, and risk factors of these condi-
tions either when they are comorbid or when they occur alone.
Thus, in this review, depression and anxiety disorders are summa-
rized in distinct sections.

The purpose of this article was to provide a comprehensive re-
view of the known information about depression and anxiety in
children and adolescents with epilepsy with a detailed focus on
prevalence, risk factors, and treatment options.

2. Depression

The clinical recognition of childhood depression has developed
over the past decade. Multiple studies have demonstrated that
depression in children and adolescents may present with different
symptoms than adult depression. Juvenile-onset depression has
been found to have a recurrent course and can include severe psy-
chosocial morbidity and significant risk of suicide [28-30].

Some symptoms that differentiate childhood depression from
the classic clinical picture of adult depression include irritable
mood, anger, and decline in academic performance [17,28]. De-
pressed children may also exhibit psychomotor agitation, anxiety
symptoms, phobias, and regressing behaviors, including separation
anxiety [28]. Vegetative and somatic complaints can also be asso-
ciated with depression in children [31,32].

During adolescence, psychomotor retardation, anhedonia,
hypersomnia, hopelessness, weight changes, and drug abuse are
more prominent [28,33]. Suicidal ideation occurs at about the same
rate in children and adolescents, but there is a dramatic increase in
suicide attempts and completion of suicide with the onset of pub-
erty [28].

A further complicating factor in child and adolescent depression
is the presence of comorbid psychiatric conditions. Commonly
occurring comorbid psychiatric disorders include anxiety, atten-
tion-deficit/hyperactivity disorder, conduct disorder, and sub-
stance abuse, with an estimated prevelance rate of 40-70%
[17,34,35]. It is important to keep in mind that, when compared
with adult depression, pediatric depression has a higher risk of
developing into bipolar disorder [36]. Psychotic symptoms, which
are rarely seen in pediatric depression, are common features of
manic episodes in children and adolescents.

In the case of children and adolescents with epilepsy, unfortu-
nately, depressive disorders are often underdiagnosed and under-
treated [17,25,27]. Devinsky [37] pointed out that this may be
due to the somewhat atypical presentation of depression in this
population. He suggested that, besides the typical sleep and appe-
tite disturbances of depression, these youngsters often present

with an irritable mood and negative ruminations about them-
selves, their lives, and friends and family. Attentional problems
and academic failure are also frequently reported in children with
epilepsy who are experiencing depression [38,39]. When concep-
tualizing depressed children with epilepsy, coexisting behavioral
problems must be taken into account. It has been found that
depression tends to be comorbid with other psychiatric conditions
like disruptive behavior disorders and anxiety disorders [27].

A number of studies have clearly highlighted that suicidal idea-
tion and attempts are more likely to be seen in children and ado-
lescents with epilepsy than in the general pediatric population
[25,27,40,41]. In studying suicidal ideation, Caplan et al. [27] re-
ported a prevalence rate of 20% in their sample of 171 children
(aged 5-16) with complex partial seizures and childhood absence
epilepsy. This was significantly higher than both the control group
rate (9%) and estimates from the general population of 9- to 17-
year-olds (5.2%) [42]. Caplan et al. also found that duration of epi-
lepsy was related to suicidal ideation. The authors concluded that
the combination of depression with anxiety and disruptive behav-
ior disorders with impulsivity seems to be more related to suicide
than either a solo depression or anxiety disorder diagnosis [27].
These findings about suicidality may mean that children and ado-
lescents with epilepsy, as a group, are at higher risk for more se-
vere and complicated depression, resulting in a higher mortality
rate when compared with children without epilepsy. Future stud-
ies with larger sample sizes are needed to clarify the specific phe-
nomenology and features of depression in children with epilepsy.

2.1. Prevalence and risk factors

Research over the past 20 years indicates that depression is one
of the most common psychiatric comorbid conditions in patients
with epilepsy of all ages. In pediatric epilepsy, the rate of depres-
sion appears to be significantly higher than rates in the general
population of children and adolescents, which are estimated to
be 1-3 and 4-8%, respectively [43-45]. Ettinger et al. [20] reported
the prevalance of depression in patients with pediatric epilepsy
(aged 7-18) as being about 26%. Alwash et al. [46] found depres-
sion in 33% of children and adolescents with seizures in contrast
to 16% in controls. Examining only adolescents with epilepsy, Dunn
et al. [23] reported a rate of 23%, whereas a Nigerian study [47] re-
ported a prevalence rate of 28.4% for depression.

Although rates of depression can vary due to the use of different
rating and diagnostic instruments, a number of predictive factors
have been recognized that may affect the prevalence of depression.
Oguz et al. [40] found that age was an important predictive factor,
noting more symptoms of depression in adolescents 12-18 years of
age with epilepsy as compared with children 9-11 years of age
with or without seizures. Thome-Souza et al. [8] also found a pre-
dominance of depression in adolescents.

Although it has been suggested that adolescent girls experience
more depressive symptoms than adolescent boys or younger chil-
dren in the general population [45,48], this association has been
inconsistent in the epilepsy population [49]. Hoare et al. [50] found
no correlation between gender and depression in children and ado-
lescents with epilepsy. In contrast, Austin et al. [51] found more
emotional problems in girls, whereas an older study by Stores
[52] suggested a higher rate of depressive complaints in boys. A
more recent Turkish study also found adolescent boys to have
more emotional problems and suggested that, in epilepsy, male
gender may be a risk factor for emotional symptoms [53].

The etiology or the risk factors for depression in children and
adolescents with epilepsy are likely multifactorial, involving
neurobiological, psychosocial, and iatrogenic risk factors (i.e., the
drugs used). Investigations on the association between seizure
type and psychiatric disorders and depression have yielded mixed
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results, with the majority of studies not supporting a significant
relationship [5,23,40]. In a study examining emotional functioning
in children with complex partial seizures (CPS) and childhood ab-
sence epilepsy (CAE), Ott et al. [5] found no difference in rates of
depression between the two groups on the Schedule for Affective
Disorders and Schizophrenia for School-Age Children (K-SADS). Ca-
plan et al. [27], however, using the same measure, reported signif-
icantly higher rates of depression and comorbid depression and
anxiety in children with CPS as compared with children with
CAE. When explaining this difference between the two groups, Ca-
plan et al. speculated about the potential effect of having older pa-
tients with CPS in the sample and the possible role of seizure
involvement in differing cerebral regions.

Thome-Souza et al. [8] demonstrated that, in comparison to
generalized seizures, focal seizures are associated with a higher
risk of psychopathology in children, which is also consistent with
the majority of adult studies [54,55]. Among focal seizure disor-
ders, the relationship of psychopathology to temporal lobe epi-
lepsy (TLE) has been extensively examined in the adult literature
[56-62]. However, there has been less examination of this issue
in children and adolescents with epilepsy. A 1988 study of 26 ado-
lescents found similar rates of depression in patients with TLE and
patients with chronic asthma, suggesting that elevated psychopa-
thology in adolescents with epilepsy may be associated with
chronic illness rather than epilepsy-specific factors [63]. However,
a more recent study suggested a distinction among subgroups in
children and adolescents with epilepsy based on seizure localiza-
tion. Titus et al. reported significantly higher rates of depressive
symptoms in children and adolescents with TLE when compared
with children and adolescents with frontal lobe epilepsy. A similar
distinction was not found between children with TLE and children
with generalized seizures [15]. Recent research also suggests a pos-
sible relationship between juvenile myoclonic epilepsy (JME) and
depression [64-66]. Nevertheless, more research is needed to
determine if seizure location and syndrome are valid risk factors
for depression in children and adolescents with epilepsy.

Most studies in children and adolescents do not support a rela-
tionship between laterality of seizures and depression
[5,8,23,27,40]. Moreover, studies using EEG findings have failed
to demonstrate an association between electrographic findings
and depressive symptoms in children with epilepsy [5,8,23,27,40].

Frequency and/or recurrence of seizures is another proposed
risk factor for depression in children with epilepsy. Austin et al.
[67] found a significant relationship between recurrent seizures
and internalizing problems and depression in children. A more re-
cent study also showed that seizure severity appears significantly
associated with emotional problems and depression [68]. How-
ever, a prospective study with adolescents with epilepsy demon-
strated no difference in emotional problems between teenagers
with ongoing seizures and those in full remission [69]. Thome-Sou-
za et al. [8] and Caplan et al. [27] also found no association
between seizure frequency and the risk for general psychopathol-
ogy and affective disorders, respectively [8,27]. These findings
are supported by a recent review of the literature that suggested
psychopathology and emotional problems cannot be indepen-
dently predicted by seizure frequency [70].

The research on an association between age at seizure onset and
depression is mixed. Although many earlier studies did not support
age at onset as being a risk factor for depression [8-10,23,40], Sab-
bagh et al. in 2006 suggested that there may be a relationship [71].
Longer duration of epilepsy has also been linked to a risk of depres-
sion in some studies [40,67].

Just as psychiatric disorders and epilepsy are believed to have a
bidirectional relationship, depression and epilepsy also tend to
influence one another. Although it has long been recognized that
epilepsy increases the risk for depression [38], several popula-

tion-based, controlled studies performed over the last decade have
demonstrated that adult patients with newly diagnosed epilepsy
were more likely to have a history of depression than matched con-
trol subjects [72-74]. Another interesting result of these studies is
that the depressive episodes of patients who later developed epi-
lepsy appear to have occurred much closer in time to the onset
of epilepsy than the depressive episodes in the matched controls
[39]. There is also evidence for common pathological mechanisms
for depression and epilepsy from animal and neuroimaging stud-
ies. In kindling animal models of epilepsy, high rates of depressive
behaviors have been reported [75]. PET and SPECT studies in hu-
man samples have shown decreased binding of serotonin-1A
receptors both in depression and in epilepsy [76-78]. Kanner
[79] presented the latest data on the issue in his recent review
and indicated that a history of depression has a negative impact
on pharmacological and surgical treatment outcomes in patients
with epilepsy. As mentioned before, poorly controlled seizures
and seizure severity are also among the shown predictors of
depression in patients with epilepsy. These intriguing findings
strongly suggest that the bidirectional relationship between
depression and epilepsy also affects the prognoses of both
conditions.

Hesdorffer et al. [72] examined the bidirectional relationship
between depression and epilepsy in pediatric epilepsy and found
that a history of depression preceding the onset of epilepsy was
four times more common among children with epilepsy than
among age- and gender-matched controls. Based on this finding,
the authors suggested that depression may be a risk factor for
the development of epilepsy in children. Although the specific
cause—consequence relationship between depression and epilepsy
in children and adolescents deserves further investigation, addi-
tional studies confirm that up to one-third of children with epi-
lepsy have psychiatric symptoms prior to the onset of seizures
[9]. Such reports support the results of adult studies that suggest
an interactional relationship between epilepsy and depression.

Familial factors have also been found to be an important predic-
tive factor for depression. It has been well documented that
depression is a familial illness [80], and children of parents with
depression are up to eight times more likely to develop depression
than children of parents without depression [81]. This relationship
appears to hold true for patients with epilepsy as well. A family
history of depression has been reported in up to 50% of patients
with epilepsy and depression [17]. Specifically in children,
Thome-Souza et al. [8] found that a family history of psychopathol-
ogy increases the risk of depression.

Rodenburg et al. [82,83] used a classification system to order
family factors according to the level of proximity to the child’s
everyday life. These include: proximal family factors (quality of
the parent-child relationship and parenting), distal family factors
(parental characteristics and psychopathology), and contextual
family factors (quality of other family relationships).

In children with epilepsy, a number of studies examining distal
family factors have reported both increased risk of depression in
mothers [84,85] and an association of mother’s anxiety and
depression with behavior problems in children [85-88]. Con-
versely, Baki et al. [89] found no correlation between depressive
symptoms in mothers and depressive complaints in their children
with epilepsy.

In addition to simply the presence of psychiatric conditions in
the family or distal family factors, proximal family factors seem
to be of equal or greater importance. Rodenburg et al. [84] indi-
cated that the influence of the most proximal family factors on
child psychopathology is stronger than the effects of other familial
factors. In their study, parental rejection appeared to be a risk fac-
tor that significantly contributed to internalizing behavior prob-
lems, withdrawal, and depression. Previous studies also found
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poorer parent-child interactions and higher family stress to be
associated with behavior problems, even when controlling for sei-
zure variables [23,90,91]. Carlton-Ford et al. [92] examined the
relationship between children’s perceptions of their parents’
behaviors and children’s adjustment to epilepsy and behavioral
problems. They found that perceived parental overcontrol was
associated with more behavior problems and more depressive
symptoms in children. In a study of adolescents with epilepsy,
unsatisfactory and highly stressful family environments were
found to be associated with symptoms of depression [23]. In addi-
tion, Austin et al. indicated that factors such as deficient family
mastery and low parent confidence about managing their child’s
discipline were also associated with psychopathology in children
and adolescents with epilepsy [93].

The experience of stigma and its effects on health-related qual-
ity of life are additional burdens to children with seizures. High
rates of stigma are estimated in about half of patients with epilepsy
and seem to be highest in younger age groups [94,95]. Among
youth with epilepsy, adolescents, especially older adolescents,
may be more prone to experience higher stigma and, in associa-
tion, reduced health-related quality of life [96,97]. Studies have
clearly shown that perceived stigma and/or fear of stigma greatly
contributes to poor self-esteem, rejection by peers, avoidance of
age-appropriate activities, and social isolation [96-99]. Stigma
and fear of stigma may also lead to lower expectations by caregiv-
ers [58]. Given these findings, it is not surprising that emotional
symptoms and depression are highly related to stigma [23,96].
Similarly, a negative attitude about having epilepsy and an individ-
ual perception of loss of control have also been associated with the
development of depression [17,23].

Among proposed risk factors, sociocultural variables seem to be
minimally predictive of psychiatric or behavioral problems in chil-
dren with epilepsy. The rates of depression do not appear to differ
significantly between cultures or countries [20,23,27,46,47].
Although the findings on socioeconomic status (SES) are similar,
results have been more mixed. The majority of studies do not sup-
port an association between SES and psychopathology
[9,27,47,100,101]. However, Devinksy et al. [97] reported a link be-
tween living in households of lower SES and higher levels of stig-
ma, negative health perceptions, and overall poor health-related
quality of life. As previously discussed, these features are often
associated with a risk of depression. Stores [52] reported a higher
rate of behavior problems in children with epilepsy who were also
from low-SES homes. In contrast, an Indian study demonstrated a
higher risk of behavior problems in children from higher-SES
homes [102]. The effects of SES in different countries on psychopa-
thology in children with epilepsy must be considered with various
regional and cultural factors, such as awareness of epilepsy and
psychiatric comorbidity, social support, and traditional beliefs.

Antiepileptic drugs (AEDs), with their potential behavioral and
cognitive side effects, have always been a questionable risk factor
for depression. Depression and increased suicidality have been
associated with the use of phenobarbital in children with epilepsy
[41,103], and newer AEDs, such as levetiracetam, zonisamide, topi-
ramate, and tiagabine, have been found to increase the risk of
depressive symptoms in patients with epilepsy [104-107]. How-
ever, in most of the studies with adolescents with epilepsy, AEDs
have not been found to be consistent predictors of mood problems
and depression [19,23,27,40,44,46].

Some concern has also been raised about the potential risk of
emotional side effects in treatment regimens that combine multi-
ple antiepileptic medications. For instance, Sabbagh et al. [71]
found a significant relationship between polytherapy and behavior
problems in school-aged children with epilepsy. Polytherapy was
also noted to be related to the type of school placement. Hermann
et al. [44] also described behavior problems in patients on poly-

therapy, and in a Turkish study, polytherapy was found to signifi-
cantly predict the presence of depression in both children and
adolescents with epilepsy [40]. However, in contrast, other studies
have offered more equivocal results, suggesting no significant dif-
ference in rates of depression between children on monotherapy
and those on polytherapy [8,9,27]. It is important to keep in mind
that depression, as mentioned before, is commonly comorbid with
other psychiatric conditions, including anxiety disorders, and there
seems to be a stronger link between AED polytherapy and anxiety
disorders in children with epilepsy. The relationship between poly-
therapy and anxiety disorders is discussed in more detail later.
Nevertheless, given the potential for psychiatric side effects from
AEDs, it is always up to the clinician to consider the cost-benefit
balance when choosing polytherapy for children and adolescents
with epilepsy.

When considering the use of AEDs in children, it should be
noted that it is unlikely that AEDs singlehandedly explain the
highly increased risk of depression in this population [17]. AEDs
are quite variable in their mechanisms of action, and the manner
in which patients respond to certain AEDs can significantly influ-
ence the probability of complicating emotional side effects. In fact,
lamotrigine has been found to have antidepressant effects and, in
adult studies, has been proven to be effective in the management
of bipolar depression [108]. Recent studies also suggest its efficacy
in combination with other drugs in treatment-resistant unipolar
depression of adults [109,110]. Moreover, an adult study examined
the efficacy of lamotrigine in patients with epilepsy and depressive
symptoms and demonstrated that lamotrigine may have antide-
pressant effects for patients with epilepsy and comorbid low to
moderate depressive symptoms [111]. In pediatric populations,
lamotrigine is currently used primarily as an AED, and there are
only a few studies advocating its efficacy in adolescent bipolar
depression [112]. Its effect on depression in children with epilepsy
has yet to be studied. Nevertheless, the increasing acceptance of
lamotrigine as an antidepressant agent in adults suggests that it
may be the drug of choice for children with epilepsy who have
recurrent depressive episodes or are considered to be at high risk
for depression.

2.2. Treatment

Depression in children with epilepsy poses considerable chal-
lenges, such as higher suicide risk and a more severe course. Ad-
verse effects of AED monotherapy or polytherapy in addition to
antidepressant medications can complicate the clinical picture
and should be taken into account. As such, it is often prudent to re-
fer children with epilepsy to a child psychiatrist with experience in
epilepsy when depressive symptoms are apparent. The greater
severity of the depressive symptoms increases the need for psychi-
atric evaluation and treatment. Such symptoms include recurrent
or treatment-resistant depression, recent suicide attempts or idea-
tion, and coexisting conditions. Conditions comorbid with depres-
sion (e.g., substance abuse or other psychiatic disorders) warrant
more immediate psychiatric consultation, particularly if the pa-
tient is experiencing significant anxiety, has disruptive behavior
(e.g., impulsivity), or lives in an unsafe family environment (e.g.,
parents with mental illness) [17]. Children and adolescents with
epilepsy who have multiple risk factors for depression should also
be evaluated by child psychiatrists at regular intervals. This can be
critical to the prevention, early diagnosis, and treatment of depres-
sion and other psychiatric conditions.

For the treatment of depression in children with epilepsy, as in
the treatment of depression in children without epilepsy, pharma-
cotherapy accompanied by cognitive-behavioral approaches in se-
lected children seems to be the most efficacious means of
management. When considering and applying cognitive behavioral
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strategies and techniques, it is important to evaluate a child’s indi-
vidual needs, social situation, family and school enviromental
dynamics, and psychological development [17]. This will help in
developing a therapeutic relationship between the child and the
therapist, as well as help foster educational and supportive efforts
with other family members. Both individual and group sessions
aimed at educating children and parents about the course of the ill-
ness and aspects of the medical management have been found to
be effective [113]. Group sessions of varying size have been inves-
tigated and demonstrate significant improvements in behavior,
knowledge, and social competence of children and parents [114-
116]. Research using psychotherapatic interventions, such as
teaching relaxation techniques and coping skills, have been found
to improve self-concept as well as reduce seizure frequency [113].
Such techniques can help children and adolescents adjust to the
condition and manage everyday stressors, which can ultimately
serve to reduce the risk of depression.

A number of open-label and randomized placebo-controlled
studies have been performed to date that demonstrate the efficacy
and safety of the selective serotonin reuptake inhibitor (SSRI)
group of antidepressants (i.e., fluoxetine, paroxetine, citalopram,
and sertraline) in children and adolescents with depression. Re-
sponse rates as high as 60% have been reported [117-120]. How-
ever, in almost all of these studies, children with depression who
also had epilepsy were excluded from the sample groups. A recent
study in children and adolescents with epilepsy and depression
showed promise for the use of SSRIs in this population, finding that
sertraline and fluoxetine were good therapeutic options in terms of
remission of depression symptoms and number of side effects. This
included having satisfactory maintenance of seizure control. Of the
36 patients with epilepsy in the study, only 2 children experienced
a worsening of seizures and one of those children regained seizure
control by modifying the AED [25].

Various studies in adults examining the efficacy and safety of
SSRIs in epilepsy and depression have shown similar and positive
results. Two studies of the use of citalopram in depressed patients
with epilepsy found that citalopram was effective in reducing
depression symptoms without affecting seizure control
[121,122]. In fact, one study suggested a reduction in seizure fre-
quency with citalopram use [122]. Sertraline is associated with
only a 6% risk of worsening seizures [123], and paroxetine is asso-
ciated with only a minimal seizure risk in adults [124].

Fluoxetine has been found to have varying effects on seizure
threshold in animal studies. Ferrero et al. [125] discovered that,
in an animal model of depression, chronic treatment with fluoxe-
tine decreases the seizure threshold in rats. However, conversely,
two earlier animal studies demonstrated that fluoxetine may have
anticonvulsant effects [126,127].

The beneficial effect of antidepressant treatment on seizure
threshold has been theorized by Jobe and Browning [128] as being
related to their effect on noradrenergic and serotonergic systems.
They suggest that noradrenergic and serotonergic deficiencies con-
tribute to seizure predisposition, and treatment with antidepres-
sants can potentially minimize seizure predisposition in epilepsy
by increasing serotonergic and noradrenergic activity. This theory
is supported by a handful of clinical studies with SSRIs [122,129].

Jobe and Browning go on to suggest that larger doses of SSRIs
can activate other biological processes that may actually lead to
seizure induction [128]. Cuenca et al. [130] provided a case report
that highlighted the risk of seizures in assocation with citalopram
overdose. One Swedish study demonstrated that the median SSRI
dosages were above average in patients experiencing seizures as
a side effect [131].

When using SSRIs with other medications, it is also important to
consider the cytochrome P450 (CYP450) isoenzyme-inhibiting fea-
tures of these agents. As most of the AEDs are also substrates or

inducers/inhibitors of the CYP450 isoenzymes, prescribing SSRIs
in conjunction with AEDs may result in low or toxic levels of the
medications. The SSRIs that seem less likely to inhibit CYP450,
and therefore have the least potential for interaction with other
drugs, including AEDs, are citalopram, escitalopram, and sertraline
[132-134].

For the rare cases in which adequate trials of different SSRIs fail
to achieve clinical efficacy, other classes of antidepressants are ta-
ken into consideration. Tricylic antidepressants (TCAs) are not
recomended for treatment of depression in youth because of lim-
ited effectiveness and the risk of adverse events, such as anticho-
linergic side effects, cardiac arrhythmia, and potential for lethal
overdose [17]. Indeed, the risk of seizures is significantly higher
with TCAs in comparison with SSRIs (approximate risks of 0.3-
0.5% for imipramine, 1% for clomipramine, and 0.1% for SSRIs)
[135-138]. For these reasons, TCAs are not in the treatment algo-
rithm for SSRI-resistant depression in children and adolescents
with epilepsy.

Newer antidepressants—venlafaxine, mirtazapine, and bupropi-
on—act on multiple receptors and have been shown to be effective
in adults with depression [139]. Opinion on the seizure risk with
the use of these agents is reported to be mixed. Although mirtaza-
pine seems to have a minimal risk of seizures (approximate risk of
0.05%), the risk is slightly more with venlafaxine (approximate risk
of 0.3%) [26]. Bupropion, however, has been shown to lower sei-
zure threshold in a dose-dependent manner (approximate risk of
0.4-0.8%), and is not the drug of choice in patients with epilepsy
[140]. When compared with SSRIs, research data for these agents
are generally lacking in children and adolescents with depression.
Thus, they are not considered first-line medications for depression
in pediatric populations with epilepsy.

The importance of treating depression in children and adoles-
cents with epilepsy is supported by the clear negative impact of
depression on quality of life and the potential risk for suicide. By
treating depression, patients may sleep better and their compli-
ance with treatment regimens may increase, resulting in an indi-
rect improvement in seizure control and quality of life [25]. The
research literature strongly argues for the use of SSRIs as the first
line of pharmaceutical treatment for depression in youth with epi-
lepsy because of high effectiveness, minimal side effects, ease of
administration, little risk of fatal overdose, minimal drug-drug
interactions with AEDs, and minor and/or favorable effects on sei-
zure threshold [17,25,70,113,132,136]. Medication management of
more severe depression should be most appropriately done with
the input of a psychiatrist; however, safe treatment in most cases
can be achieved by attending to the need for slow titration when
beginning treatment, maintenance of therapatic doses, and close
monitoring for side effects or complications.

3. Anxiety

The DSM-IV-TR classifies anxiety disorders into several groups,
including panic disorder (PD), obsessive-compulsive disorder
(OCD), generalized anxiety disorder (GAD), social phobia (SB),
and, in the childhood psychiatric disorders subgroup, separation
anxiety disorder (SAD). The core symptoms of GAD are disabling,
uncontrolled, and persistent worries about various themes for a
duration of at least 6 months [141]. Panic attacks are defined by
sudden and severe paroxysmal episodes of anxiety that last min-
utes or longer, accompanied by multiple physiological symptoms,
such as palpitation, sweating, difficulty in breathing, and a promi-
nent fear of death or losing control. OCD is typified by recurrent,
intrusive, and unpleasant thoughts, impulses, or fantasies that
are often allied with behavioral or mental compulsive actions. All
of these disorders are also identified in children and adolescents
with some specific variations in diagnostic criteria [141].
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The prevalence rates of anxiety disorders in the general popula-
tion are estimated to be 9.1 and 18.1% in men and women, respec-
tively [142]. In children and adolescents, anxiety disorders are
considered to be one of the most common psychiatric diagnoses
[143], and have been shown to affect 5-18% of children, 0.3-
12.9% of preadolescents, and 0.6-7% of adolescents [144].

Although depression has received more attention as being a
common comorbid condition in epilepsy, many recent studies in
adults have shown that anxiety disorders are also highly frequent.
They have an estimated prevalance rate of 11% in community sam-
ples and up to 50% in secondary care and specialist settings [26].
Indeed, in a study from Korea, anxiety was the most significant
predictor of reduced health-related quality of life in patients with
epilepsy, when compared with the impact of depression and sei-
zure frequency [145]. Several studies have reported elevated rates
of panic attacks, panic disorder, OCD, and GAD in adult patients
with epilepsy as compared with the general population
[18,24,136,146]. In adolescents, Baker et al. [147] reported high
rates of OCD and social anxiety symptoms. Although any anxiety
syndrome can occur interictally, GAD seems to be more common
in epilepsy. This may be due to the unpredictability of seizures
and the helplessness many patients experience over not being able
to control their seizures [26]. In epilepsy, a chronic disease with a
high risk of morbidity and mortality, GAD is often associated with
excessive fears of future seizures, negative progression of the dis-
ease, and the potential for death [26,145]. Because of the complex-
ity of epilepsy, the phenomenology of anxiety disorders may be
different than in the general population, which can make it difficult
to isolate symptoms to a single DSM-IV-TR diagnosis. For example,
the fear of seizures or seizure-related accidents may lead to a var-
iant of agoraphobia; or, from a pediatric perspective, the fear of
having a seizure can be associated with anxiety about separation
from the parents or home. The fear of embarrassment about having
a seizure in public may also lead to a variant of social phobia and
result in isolation of the patient from social activites [26].

It is important to highlight that DSM-IV-TR criteria require the
absence of a physiological condition when considering symptoms
associated with various anxiety disorders [141]. However, experi-
mental studies suggest that kindling mechanisms and the recur-
rent epileptic stimulation of the amygdala may predispose
patients with epilepsy to interictal anxiety [148]. Because of this,
it would be reasonable to consider an alternative classification sys-
tem for epilepsy-related anxiety that accounts for the different
manifestations of anxiety in individuals with epilepsy. For in-
stance, some individuals experience anxiety because of the fear
of having a seizure in public settings, whereas others experience
anxiety in response to the stress of the condition (i.e., reactive)
or because of a preexisting propensity for anxiety (i.e., endoge-
nous). Beyenburg et al. [26] offer several phenomenologic sugges-
tions about the types of anxiety disorders in epilepsy and the
reader is referred to their review for further discussion of this
topic.

In examining the psychiatric comorbidity of anxiety disorders
in children with epilepsy, Caplan et al. [27] found anxiety disorders
to be highly comorbid with disruptive behavior disorders but,
interestingly, not with depression [27]. This finding is consistent
with results from some adult studies [149]. However, research
with children and adolescents without epilepsy has revealed anx-
iety disorders occurring more commonly in conjunction with
depression, rather than disruptive behavior disorders [144]. Brady
and Kendall [150] indicated that 15.9-61.9% of children identified
as anxious or depressed have the other disorder as well, whereas
the rate of comorbidity between disruptive behavior disorders
and anxiety disorders is estimated to be around 20% [151]. More
studies are needed to clarify the psychiatric comorbidity of anxiety
disorders in children with epilepsy.

3.1. Prevalence and risk factors

Although anxiety disorders are highly common and have a neg-
ative impact on quality of life in patients with epilepsy of all ages
[26,38], the number of studies that have examined this condition
in children and adolescents is relatively small [19]. In a sample
of 44 children and adolescents with epilepsy, Ettinger et al. [20]
found a 16% prevalance rate of anxiety using the Revised Children’s
Manifest Anxiety Scale (RCMAS). Also using the RCMAS, Williams
et al. [19] found that, among 101 children with epilepsy between
the ages of 6 and 16 years, 18% had mild to moderate symptoms
of anxiety and 5% had moderate to severe symptoms of anxiety.
Another study found that children and adolescents with epilepsy
had a significantly higher tendency to develop symptoms of anxi-
ety (48.5%) when compared with healthy controls (16.8%) [46].
Moreover, Caplan et al. [27] concluded that anxiety disorders are
more common than depression in children with epilepsy. Based
on K-SADS ratings, Caplan et al. reported a 33% prevalence rate
of affective disorders in children with epilepsy. Among these, 63%
had anxiety disorders.

In a study using the State-Trait Anxiety Inventory for Children
(STAlIc), Baki et al. [91] found that 49% of their pediatric patients
with epilepsy had mild to moderate symptoms of anxiety; how-
ever, they also found that mean STAIc scores of patients with epi-
lepsy did not differ significantly from those of normal control
children. This suggests a higher degree of variability in the pediat-
ric epilepsy sample.

Although differences in methodology have affected the consis-
tency of prevalence rates in the literature, studies examining risk
factors have provided better insight into how and why anxiety is
more common in children and adolescents with epilepsy. As has
been demonstrated in adult studies, psychological factors, such
as the unpredictability of seizures, the fear of death, feeling of poor
control over seizures, and perceived stigma, likely predispose some
children and adolescents to anxiety [38]. Misinformation or insuf-
ficient information about the disorder also seems to be related to
increased anxiety. In a study completed by Baker et al. [147], lower
levels of epilepsy knowledge were found to be significantly related
to higher levels of social anxiety, higher levels of depression, and
lower levels of self-esteem in adolescents. Parental reactions of
fear, anxiety, and distress also contribute to symptoms of anxiety,
highlighting the importance of parental effects and the need for
education and support not only for the children but also for the
parents [19,26,38].

Age has also been found to be a significant risk factor for anxi-
ety. For instance, adolescents with epilepsy are considered to be at
higher risk for anxiety than younger children [113]. Oguz et al. [40]
used the STAIc to compare children and adolescents with epilepsy
and healthy controls and found increased anxiety for patients with
epilepsy, especially after puberty. According to this study, younger
children (9-11 years) had elevated levels of trait anxiety whereas
older children (12-18 years) had elevated levels of both trait and
state anxiety, when compared with healthy controls. Oguz et al.
also discovered that increased seizure frequency and polytherapy
were the main risk factors for heightened anxiety in both age
groups. Epilepsy duration was associated with increased anxiety
only for the older age group [40].

These reported differences between children and adolescents
may reflect the greater cognitive capacity of older children to
understand and question the unpredictable and poorly controlled
nature of the seizure disorder. This can, in turn, potentiate anxiety
and contribute to negative affective responses. Because of the sig-
nificant social demands and challenges at this age, adolescence is
unique among the other phases of development. Peer relationships
are central to the teenage experience and the risk of having a sei-
zure at school or in a social activity with friends is a severe threat
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to an adolescent’s ability to successfully achieve the developmen-
tal milestones for this age. This can result in significant problems
with self-esteem and potential social isolation, thus increasing
the likelihood of anxiety in various forms. This may be further
complicated by the realization of poor seizure control in adoles-
cence, which can be associated with more tenuous prognostic indi-
cations for independent living as an adult.

Some other studies have not supported a difference in anxiety
prevalence by age [19,20,91]. In fact, one study suggested that
younger age is a risk factor for anxiety [27]. One possible explana-
tion to reconcile the discordant findings of the influence of age on
anxiety is to consider that a higher rate of anxiety may be present
at all ages. The differences between age groups in various studies
may reflect the fact that anxiety presents itself differently in chil-
dren and adolescents. That is, anxiety in younger children may
comprise primarily more autonomic and agitation symptoms,
whereas adolescents are more likely to exhibit more cognitive
and socially avoidant symptoms.

Although age may affect the risk of anxiety disorders in children
and adolescents, the same does not appear to be true for gender.
Despite the well-known female predominance for anxiety disor-
ders in the general population, the majority of studies have found
no relationship between gender and anxiety in children with epi-
lepsy [19,20,40,91].

In addition, most studies do not support a relationship between
age at seizure onset and increased risk of anxiety [19,20,40,91].
However, a recent study by Bromfield et al. [55] on school place-
ment suggests that depression and anxiety problems may be more
common in children with a later age of onset.

The possible association between seizure type and the presence
of anxiety symptoms has also been studied. In adults, there is evi-
dence that the risk of anxiety disorders is higher in focal epilepsy,
particularly if there is temporal lobe involvement [26]. As is the case
in depression, the contribution of seizure type to anxiety appears to
be much less clear in children and adolescents. Although a number
of investigations have failed to demonstrate a relationship between
seizure type and risk of anxiety [19,20,40,91], Caplan et al. [27] dis-
covered that children with CAE had higher rates of anxiety disorders
than children with CPS. As previously discussed, the authors attrib-
uted this finding to involvement of differing cerebral regions and
the relatively younger age of CAE patients in the sample.

Learning problems also appear to increase the risk of anxiety
disorders [19]. Certainly, it is reasonable to expect that academic
underachivement is likely to increase the probability of emotional
distress in children and adolescents who suffer from cognitive dif-
ficulties. This is illustrated well in a study completed by Caplan
et al. [27] who found higher rates of affective and anxiety disorders
in children with epilepsy who also had lower verbal abilities. Such
cognitive inefficiencies can interfere with a child’s ability to per-
form up to their potential, thus increasing the chances of severe
frustration and anxiety. This effect, however, is only sporadically
recognized by educators who may assume a child’s potential is
best reflected in their deficiencies rather than their unapparent
strengths. As a result, expectations become lowered. Although
the lowered expectations may eventually help manage the anxiety,
children in this situation often become accustomed to the reality of
failure. This can lead to further lowering of self-esteem and more
complicated emotional issues.

Such scenarios are not uncommon in school systems where
there is limited understanding about the effects of epilepsy on
learning. When a child’s cognitive functioning fluctuates in concert
with better or worse seizure management, the effects on emotional
functioning can be even more severe. Indeed, much of the litera-
ture supports a direct relationship between anxiety and increased
seizure frequency and intractable seizures in children and adoles-
cents [19,40,44,46,47].

A number of studies have demonstrated that polytherapy with
AEDs can increase the risk of anxiety disorders [19,20,40,47]. This
increased risk can occur as a side effect of the AEDs or as a function
of complications related to AED withdrawal [24,152]. The risk ap-
pears to be higher for polytherapy versus monotherapy. It is un-
clear, however, whether there is a causal relationship between
polytherapy and anxiety, as it is possible that the intractability of
the seizures may be increasing the anxiety symptoms. Further re-
search is needed to delineate this relationship.

The development of anxiety has also been found to be mediated
by cross-cultural differences. Although similar effects have not
been found in the depressed population with epilepsy, Williams
et al. [19] discovered higher anxiety scores in Caucasian children
with epilepsy than in African-American children. Moreover, addi-
tional research suggests differences in prevalence between Wes-
tern and non-Western countries. Nigerian and Jordanian studies
reported prevalence rates of 31.7 and 48.5%, respectively [46,47];
however, Western-based studies by Ettinger et al. [20] and Wil-
liams et al. [19] reported somewhat lower prevalance rates; 16
and 23%, respectively. These results may reflect the different socio-
cultural structure and different emotional responses of adolescents
in various cultures. The opinion of the general population about
epilepsy and the perception of stigma in the various cultures
may also play a role. In fact, a study completed by Baker et al.
[95] demonstrated that social stigma among European countries
is strongly affected by cross-cultural variables.

It is important to point out that patients with epilepsy can expe-
rience fluctuations in anxiety at different stages of the seizure
event, such as preictally, ictally, or postictally. This type of anxiety
is different from the intercital anxiety symptoms previously dis-
cussed. Ictal fear is known to be associated with CPS of temporal
origin, particularly when there is amygdalar involvement. Fear
and anxiety symptoms similar to those in panic attacks can also
be observed prodromally and postictally in TLE and less frequently
in extratemporal lobe epilepsies [26]. The differential diagnosis of
seizure-related events is sometimes problematic, as clinicians can
sometimes be misled by panic attacks that present like CPS
[153]. Differentiating symptoms that are more suggestive of CPS
include motor automatisms, alterations in consciousness, and the
possible presence of an aura [24,135]. In addition, panic attacks
are typically longer (lasting several minutes), whereas CPS are usu-
ally more brief (lasting less than a minute). The exception to this, of
course, is seizures that secondarily generalize or progress to status
epilepticus. Also, although confusion sometimes follows a seizure,
it is not traditionally associated with panic attacks [135]. Compli-
cated cases that are more difficult to distinguish may warrant fur-
ther investigation with EEG, video/EEG monitoring, and/or brain
imaging studies [154].

3.2. Treatment

The literature on the treatment of anxiety in patients with epi-
lepsy is based mostly on adult studies. A variety of strategies can
be used to manage anxiety in patients with epilepsy, but one cor-
nerstone of effective management is an attempt to gain optimal
seizure control. Without total seizure control, complete treatment
of anxiety is considered unlikely [26].

For optimal management of anxiety in children and adolescents
with epilepsy, regular psychiatric and/or psychological consulta-
tion that involves developmentally appropriate methods of treat-
ment is essential. As is the case in children with depression, this
holds especially true in more complex cases. Children who are
demonstrating anxiety symptoms should be seen at regular inter-
vals by a child psychiatrist, at which time they can be routinely
screened for commonly occurring comorbid conditions, such as
disruptive behavior disorders and depression. In addition, as is
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the case in depression, one of the most essential components of the
treatment plan should be a thorough explanation of the condition
to the child and the caregivers. Group and individual sessions may
help to provide the adequate education and support needed by the
family [113-115]. This multimodal approach can improve effective
outcomes in children with epilepsy and reduce the potential for
life-threatening risks (e.g., suicide).

The effectiveness of psychological treatments, such as cogni-
tive-behavioral therapy (CBT), has been well established in the
adult literature. For example, studies have revealed that CBT and
other psychological approaches can lead to improvements in qual-
ity of life and even reductions in seizure frequency [155,156].
Unfortunately, despite the recognized clinical need for psychoso-
cial interventions in pediatric epilepsy [157], similar studies with
children and adolescents have been minimal. Among the available
studies, there are multiple methodological limitations that affect
their applicability to clinical practice, such as small sample sizes,
poor treatment specificity, and questionable differential diagnosis
within the samples. One of the larger studies completed by Lewis
and colleagues [114] investigated the efficacy of an intervention
to improve competency through educational techniques in chil-
dren aged 7-14. They found that children benefited significantly
from educational approaches that focused on decision-making
and communication skills and used a perspective that emphasized
the child and the family. This led to children feeling more socially
competent up to 5 months after the study. A more recent study
with adolescents using cognitive-behavioral techniques to provide
a psychoeducational intervention found some positive gains in the
adolescents’ understanding of epilepsy and their own specific con-
dition [158]. Although objective measures of depressive and anxi-
ety symptoms revealed no changes from the pretreatment
condition, adolescents reported benefiting from the group process
with other adolescents, and there were trends toward improve-
ments in quality of life.

Studies on the pharmacotherapy of anxiety disorders have re-
vealed that SSRIs, including fluoxetine, fluvoxamine, sertraline,
and citalopram are effective in treating anxiety disorders in chil-
dren and adolescents [159-162]. At this time, there are no known
controlled studies of the medication therapy of anxiety disorders in
adults or children with epilepsy. However, investigations support-
ing the safety of SSRIs in the treatment of depression in patients
with epilepsy are likely applicable to the treatment of anxiety dis-
orders in this population. Given the known efficacy of SSRIs in the
treatment of general childhood anxiety disorders, together with
the demonstrated safety of using these agents in patients with epi-
lepsy, it is reasonable to consider SSRIs a first choice for pharmaco-
therapy of anxiety disorders in children with epilepsy [26,70,113].
Altough not extensively studied in pediatric populations, buspiron,
which acts as a partial agonist in serotonin-1A receptors, has been
found to be effective in reducing anxiety symptoms and is consid-
ered relatively safe in adult patients with epilepsy [135].

As previously discussed, some AEDs can exacarbate anxiety in
certain types of patients, especially in the context of polytherapy.
However, it has been further shown that some AEDs have anxio-
lytic effects. Valproate, gabapentin, tiagabine, and vigabatrin have
been used with varying success in the treatment of anxiety disor-
ders in adult studies [163-168]. In a review of the literature, Mula
et al. [169] indicated that the strongest evidence for the antianxi-
ety effects of AEDs has been demonstrated for pregabalin in social
phobia and generalized anxiety disorder, lamotrigine in posttrau-
matic stress disorder, and gabapentin in social anxiety.

Several hypotheses and suggestions have been made for why
some AEDs increase anxiety in patients with epilepsy whereas oth-
ers have anti-anxiety effects. There is some evidence that a past
history of psychiatric disorders increases the risk for psychiatric
side effects with AEDs [136]. Ketter et al. [152] suggested that

AEDs that attenuate glutamate excitatory neurotransmission
(e.g., lamotrigine and felbamate) may cause neurotransmitter acti-
vation that leads to an increase in anxiety. In contrast, GABAergic
AEDs, which are associated with side effects such as sedation and
cognitive slowing, can also serve to decrease anxiety symptoms
(e.g., barbiturates, benzodiazepines, valporate, tiagabine, gabapen-
tin and vigabatrin) [153,170]. Certainly, because of this, a patient’s
baseline psychiatric profile is important to consider when choosing
an appropriate AED. This can help maximize potential psychiatric
benefits and minimize adverse side effects from these agents.
Unfortunately, there are no placebo-controlled studies on the anx-
iolytic effects of AEDs in adults or pediatric patients with epilepsy.
Nevertheless, based on the extant literature thus far, it is reason-
able to consider choosing an AED with anxiolytic potential in a pa-
tient with epilepsy who also has a comorbid anxiety disorder.

In addition to the potential of AEDs to be helpful in the manage-
ment of psychiatric conditions, it is important to note that some
psychotropic medications have been found to have the benefit of
being anticonvulsant. Besides their traditional indication for anxi-
ety disorders, some benzodiazepines, such as diazepam and loraze-
pam, have indications as anticonvulsants in children with epilepsy.
They are particularly effective as abortive treatments for prolonged
seizures [171]. In addition, clonazepam has been found to be effec-
tive in the treatment of absence, myoclonic, and atonic seizures
[172].

In their general psychiatric use, benzodiazepines are routinely
used in conjunction with SSRIs in the management of anxiety dis-
orders in adults. Their use with children is typically reserved for
symptomatic treatment of severe anxiety on a short-term basis
[136,173]. However, it should be highlighted that benzodiazepines
carry with them a high risk of dependency when used in long term
treatment [24,132,136]. Moreover, despite their antiepileptic effi-
cacy in some children, they are not generally considered to be a
first-line treatment option for anxiety in children with epilepsy.

4. Conclusion

In the past 20 years, advances in psychiatry and research meth-
ods have increased our awareness and knowledge of emotional
problems such as depression and anxiety in children and adoles-
cents with epilepsy. We now know that depression and anxiety
disorders are frequent and are not simply reactive emotional re-
sponses to epilepsy or just a feature of the seizures themselves.
Rather, they represent true comorbid conditions that can signifi-
cantly complicate treatment. Although various seizure-related
and parental factors have been found to be, either directly or indi-
rectly, associated with depression and anxiety in children with epi-
lepsy, the relative mediating effects of these factors are not well
understood. Future research can help address this question by
using more standardized methods of psychiatric evaluation.

Because of the potentially severe impact of these conditions on
the quality of life of children and adolescents with epilepsy,
depression and anxiety in this population should be screened
and treated early. More robust research studies are needed to bet-
ter examine the specific phenomenology of depression and anxiety
symptoms in children and adolescents with epilepsy to help guide
clinicians about when psychiatric referrals are needed. Certainly,
more in-depth and comprehensive management of depression
and anxiety in children and adolescents with epilepsy can be
accomplished by a child psychiatrist and/or psychologist, particu-
larly when a child’s condition is more severe and/or refractory.

For the management and prevention of these comorbid condi-
tions, education of the patients and families is the first step. Mul-
tidimensional treatment plans that include medications and
psychotherapeutic interventions, accompanied by careful safety
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and efficacy monitoring, must be developed. A healthy family envi-
ronment and positive parent-child relationship seem to be impor-
tant predictors of successful treatment in some children. Children
with subthreshold emotional symptoms also must be evaluated
regularly by a child psychiatrist and/or child psychologist to help
with coping and symptom management. Parent and self-report
instruments, such as the Child and Adolescent Symptom Inventory,
the Child Behavior Checklist (CBCL), Youth Self-Report (YSR), the
Behavioral Assessment System for Children, Second Edition
(BASC-2), and the Child Depression Inventory (CDI), may be helpful
to screen and monitor emotional and behavioral symptoms.

Increasing evidence is building for the safety and efficacy of
psychiatric medication in children and adolescents with epilepsy.
Previous concerns about the safety of SSRIs in children who are
being treated for epilepsy have not been supported in the research.
It is important for clinicians to be aware of more recent research
about psychiatric treatment in children with epilepsy and ap-
proach treatment in an informed and considerate manner. To this
end, collaborative work among child psychiatry, child psychology,
pediatric neurology, and other related disciplines is crucial for the
recognition and treatment of depression and anxiety in children
with epilepsy.

References

[1] Waaler PE, Blom BH, Skeidsvoll H, Mykletun A. Prevalence, classification, and
severity of epilepsy in children in western Norway. Epilepsia
2000;41:802-10.

[2] Camfield CS, Camfield PR, Gordon K, Wirrell E, Dooley JM. Incidence of
epilepsy in childhood and adolescence. a population-based study in Nova
Scotia from 1977 to 1985. Epilepsia 1996;37:19-23.

[3] Aziz H, Ali SM, Frances P, Khan MI, Hasan KZ. Epilepsy in Pakistan: a
population-based epidemiologic study. Epilepsia 1994;35:950-8.

[4] Rutter M, Graham P, Yule W. A neuropsychiatric study in
childhood. Philadelphia: Lippincott; 1970.

[5] Ott D, Caplan R, Guthrie D, et al. Measures of psychopathology in children
with complex partial seizures and primary generalized epilepsy with absence.
J Am Acad Child Adolesc Psychiatry 2001;40:907-14.

[6] Ott D, Siddarth P, Gurbani S, Koh S, Tournay A, Shields WD, et al. Behavioral
disorders in pediatric epilepsy: unmet psychiatric need. Epilepsia
2003;44:591-7.

[7] Davies S, Heyman I, Goodman R. A population survey of mental health
problems in children with epilepsy. Dev Med Child Neurol 2003;45:292-5.

[8] Thome-Souza S, Kuczynski E, Assumpgdo Jr F, et al. Which factors may play a
pivotal role on determining the type of psychiatric disorder in children and
adolescents with epilepsy? Epilepsy Behav 2004;5:988-94.

[9] Austin JK, Harezlak ], Dunn DW, Huster GA, Rose DF, Ambrosius WT. Behavior
problems in children before first recognized seizures. Pediatrics
2001;107:115-22.

[10] Dunn DW, Austin JK, Huster GA. Behaviour problems in children with new-
onset epilepsy. Seizure 1997;6:283-7.

[11] Kanner AM. Psychiatric comorbidity in patients with developmental
disorders and epilepsy: a practical approach to its diagnosis and treatment.
Epilepsy Behav 2002;3:7-13.

[12] Singhi PD. Early identification of neuro-developmental disorders. Indian ]
Pediatr 1992;59:61-71.

[13] Steffenburg U, Hagberg G, Viggedal G, Kyllerman M. Active epilepsy in
mentally retarded children: I. Prevalence and additional neuro-impairments.
Acta Paediatr 1995;84:1147-52.

[14] Steffenburg S, Gillberg C, Steffenburg U. Psychiatric disorders in children and
adolescents with mental retardation and active epilepsy. Arch Neurol
1996;53:904-12.

[15] Titus JB, Kanive R, Sanders SJ, Blackburn LB. Behavioral profiles of children
with epilepsy: parent and teacher reports of emotional, behavioral, and
educational concerns on the BASC-2. Psychol Schools 2008;45:892-903.

[16] Dunn DW, Austin JK, Harezlak ], Ambrosius WT. ADHD and epilepsy in
childhood. Dev Med Child Neurol. 2003;45:50-4.

[17] Plioplys S. Depression in children and adolescents with epilepsy. Epilepsy
Behav 2003;4(Suppl.):39-45.

[18] Piazzini A, Canevini MP, Maggiori G, Canger R. Depression and anxiety in
patients with epilepsy. Epilepsy Behav 2001;2:481-9.

[19] Williams ], Steel C, Sharp GB, et al. Anxiety in children with epilepsy. Epilepsy
Behav 2003;4:729-32.

[20] Ettinger AB, Weisbrot DM, Nolan EE, et al. Symptoms of depression and
anxiety in pediatric epilepsy patients. Epilepsia 1998;39:595-9.

[21] Caplan R, Arbelle S, Guthrie D, et al. Formal thought disorder and
psychopathology in pediatric primary generalized and complex partial
epilepsy. ] Am Acad Child Adolesc Psychiatry 1997;36:1286-94.

[22] Kanner AM. Psychosis of epilepsy: a neurologist’s perspective. Epilepsy Behav
2000;1:219-27.

[23] Dunn DW, Austin JK, Huster GA. Symptoms of depression in adolescents with
epilepsy. ] Am Acad Child Adolesc Psychiatry 1999;38:1132-8.

[24] Vazquez B, Devinsky O. Epilepsy and anxiety. Epilepsy Behav 2003;4(Suppl.
4):520-5.

[25] Thomé-Souza MS, Kuczynski E, Valente KD. Sertraline and fluoxetine: safe
treatments for children and adolescents with epilepsy and depression.
Epilepsy Behav 2007;10:417-25.

[26] 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;7:161-71.

[27] Caplan R, Siddarth P, Gurbani S, et al. Depression and anxiety disorders in
pediatric epilepsy. Epilepsia 2005;46:720-30.

[28] Weller EB, Weller RA, Rowan AB, Svadjian H. Depressive disorders in children
and adolescents. In: Lewis M, editor. Child and adolescent psychiatry: a
comprehensive textbook. Philadelphia: Lippincott Williams & Wilkins; 2002.
p. 767-81.

[29] Ryan ND. Medication treatment for depression in children and adolescents.
CNS Spectr 2003;8:283-7.

[30] Everett AV. Pharmacologic treatment of adolescent depression. Curr Opin
Pediatr 2002;14:213-8.

[31] Luby JL, Heffelfinger AK, Mrakotsky C, et al. The clinical picture of depression
in preschool children. ] Am Acad Child Adolesc Psychiatry 2003;42:340-8.

[32] McCauley E, Carlson GA, Calderon R. The role of somatic complaints in the
diagnosis of depression in children and adolescents. ] Am Acad Child Adolesc
Psychiatry 1991;30:631-5.

[33] Birmaher B, Williamson DE, Dahl RE, et al. Clinical presentation and course of
depression in youth: does onset in childhood differ from onset in
adolescence? ] Am Acad Child Adolesc Psychiatry 2004;43:63-70.

[34] Rohde P, Lewinsohn PM, Seeley JR. Comorbidity of unipolar depression: II.
Comorbidity with other mental disorders in adolescents and adults. ] Abnorm
Psychol 1991;100:214-22.

[35] Biederman ], Faraone S, Mick E, Lelon E. Psychiatric comorbidity among
referred juveniles with major depression: fact or artifact? ] Am Acad Child
Adolesc Psychiatry 1995;34:579-90.

[36] Geller B, Fox LW, Clark KA. Rate and predictors of prepubertal bipolarity
during follow-up of 6- to 12-year-old depressed children. ] Am Acad Child
Adolesc Psychiatry 1994;33:461-8.

[37] Devinsky O. Psychiatric comorbidity in patients with epilepsy: implications
for diagnosis and treatment. Epilepsy Behav 2003;4(Suppl. 4):52-510.

[38] Pellock JM. Defining the problem: psychiatric and behavioral comorbidity in
children and adolescents with epilepsy. Epilepsy Behav 2004;5(Suppl.):S3-9.

[39] Tosun A, Gokcen S, Ozbaran B, et al. The effect of depression on academic
achievement in children with epilepsy. Epilepsy Behav 2008;13:494-8.

[40] Oguz A, Kurul S, Dirik E. Relationship of epilepsy-related factors to anxiety
and depression scores in epileptic children. ] Child Neurol 2002;17:37-40.

[41] Baker GA. Depression and suicide in adolescents with epilepsy. Neurology
2006;66(6, Suppl. 3):S5-S12.

[42] King RA, Schwab-Stone M, Flisher A], et al. Psychosocial and risk behavior
correlates of youth suicide attempts and suicidal ideation. ] Am Acad Child
Adolesc Psychiatry 2001;40:837-46.

[43] Birmaher B, Ryan ND, Williamson DE, et al. Childhood and adolescent
depression: a review of the past 10 years. Part I. ] Am Acad Child Adolesc
Psychiatry 1996;35:1427-39.

[44] Kessler RC, Avenevoli S, Merikangas K. Mood disorders in children and
adolescents: an epidemiologic perspective. Biol Psychiatry 2001;49:1002-14.

[45] Lewinsohn PM, Clarke GN, Seeley JR, Rohde P. Major depression in
community adolescents: age at onset, episode duration, and time to
recurrence. ] Am Acad Child Adolesc Psychiatry 1994;33:809-18.

[46] Alwash RH, Hussein M], Matloub FF. Symptoms of anxiety and depression
among adolescents with seizures in Irbid, northern Jordan. Seizure
2000;9:412-6.

[47] Adewuya AO, Ola BA. Prevalence of and risk factors for anxiety and depressive
disorders in Nigerian adolescents with epilepsy. Epilepsy Behav
2005;6:342-7.

[48] Fleming JE, Offord DR. Epidemiology of childhood depressive disorders: a
critical review. ] Am Acad Child Adolesc Psychiatry 1990;29:571-80.

[49] Fiordelli E, Beghi E, Bogliun G, Crespi V. Epilepsy and psychiatric disturbance.
a cross-sectional study. Br ] Psychiatry 1993;163:446-50.

[50] Hoare P, Kerley S. Psychosocial adjustment of children with chronic epilepsy
and their families. Dev Med Child Neurol 1991;33:201-15.

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

[52] Stores G. School-children with epilepsy at risk for learning and behaviour
problems. Dev Med Child Neurol 1978;20:502-8.

[53] Bilgig A, Yilmaz S, Tiras S, Deda G, Kili¢ EZ. Depression and anxiety symptom
severity in a group of children with epilepsy and related factors. Turk
Psikiyatri Derg 2006;17:165-72 [In Turkish].

[54] Greenlee BA, Ferrell RB, Kauffman CI, McAllister TW. Complex partial seizures
and depression. Curr Psychiatry Rep 2003;5:410-6.

[55] Bromfield EB, Altshuler L, Leiderman DB, et al. Cerebral metabolism and
depression in patients with complex partial seizures. Arch Neurol
1992;49:617-23.

[56] Grabowska-Grzyb A, Jedrzejczak ], Naganska E, Fiszer U. Risk factors for
depression in patients with epilepsy. Epilepsy Behav 2006;8:411-7.



O. Ekinci et al./Epilepsy & Behavior 14 (2009) 8-18 17

[57] Schmitz EB, Robertson MM, Trimble MR. Depression and schizophrenia in
epilepsy: social and biological risk factors. Epilepsy Res 1999;35:59-68.

[58] Kanner AM, Balabanov A. Depression and epilepsy: how closely related are
they? Neurology 2002;58(8, Suppl 5):527-39.

[59] Altshuler LL, Devinsky O, Post RM, Theodore W. Depression, anxiety, and
temporal lobe epilepsy: laterality of focus and symptoms. Arch Neurol
1990;47:284-8.

[60] Paradiso S, Hermann BP, Blumer D, Davies K, Robinson RG. Impact of
depressed mood on neuropsychological status in temporal lobe epilepsy. ]
Neurol Neurosurg Psychiatry 2001;70:180-5.

[61] Hermann BP, Seidenberg M, Haltiner A, Wyler AR. Mood state in unilateral
temporal lobe epilepsy. Biol Psychiatry 1991;30:1205-18.

[62] Schmitz EB, Moriarty ], Costa DC, et al. Psychiatric profiles and patterns of
cerebral blood flow in focal epilepsy: interactions between depression,
obsessionality, and perfusion related to the laterality of the epilepsy. ] Neurol
Neurosurg Psychiatry 1997;62:458-63.

[63] Kaminer Y, Apter A, Aviv A, Lerman P, Tyano S. Psychopathology and temporal
lobe epilepsy in adolescents. Acta Psychiatr Scand 1988;77:640-4.

[64] De Aradjo Filho GM, Pascalicchio TF, Sousa Pda S, et al. Psychiatric disorders
in juvenile myoclonic epilepsy: a controlled study of 100 patients. Epilepsy
Behav 2007;10:437-41.

[65] Perini GI, Tosin C, Carraro C, et al. Interictal mood and personality disorders in
temporal lobe epilepsy and juvenile myoclonic epilepsy. ] Neurol Neurosurg
Psychiatry 1996;61:601-5.

[66] Trinka E, Kienpointner G, Unterberger I, et al. Psychiatric disorders in juvenile
myoclonic epilepsy: a controlled study of 100 patients. ] Neurol Neurosurg
Psychiatry 1996;61:601-5.

[67] Austin JK, Dunn DW, Caffrey HM, Perkins SM, Harezlak ], Rose DF. Recurrent
seizures and behavior problems in children with first recognized seizures: a
prospective study. Epilepsia 2002;43:1564-73.

[68] Turky A, Beavis JM, Thapar AK, Kerr MP. Psychopathology in children and
adolescents with epilepsy: an investigation of predictive variables. Epilepsy
Behav 2008;12:136-44.

[69] Sbarra DA, Rimm-Kaufman SE, Pianta RC. The behavioral and emotional
correlates of epilepsy in adolescence. a 7-year follow-up study. Epilepsy
Behav 2002;3:358-67.

[70] Plioplys S, Dunn DW, Caplan R. 10-year research update review: psychiatric
problems in children with epilepsy. Am Acad Child Adolesc Psychiatry
2007;46:1389-402.

[71] Sabbagh SE, Soria C, Escolano S, Bulteau C, Dellatolas G. Impact of epilepsy
characteristics and behavioral problems on school placement in children.
Epilepsy Behav 2006;9:573-8.

[72] Hesdorffer DC, Ludvigsson P, Hauser WA, Olafsson E. Depression is a risk
factor for epilepsy in children. Epilepsia 1998;39:222A.

[73] Hesdorffer DC, Hauser WA, Annegers JF, Cascino G. Major depression is a risk
factor for seizures in older adults. Ann Neurol 2000;47:246-9.

[74] Forsgren L, Nystrom L. An incident case-referent study of epileptic seizures in
adults. Epilepsy Res 1990;6:66-81.

[75] Mazarati A, Shin D, Auvin S, Caplan R, Sankar R. Kindling epileptogenesis in
immature rats leads to persistent depressive behavior. Epilepsy Behav
2007;10:377-83.

[76] Drevets WC, Frank E, Price JC, et al. PET imaging of serotonin 1A receptor
binding in depression. Biol Psychiatry 1999;46:1375-87.

[77] Gilliam FG, Maton BM, Martin RC, et al. Hippocampal 'H-MRSI correlates with
severity of depression symptoms in temporal lobe epilepsy. Neurology
2007;68:364-8.

[78] Hasler G, Bonwetsch R, Giovacchini G, et al. 5-HT1A receptor binding in
temporal lobe epilepsy patients with and without major depression. Biol
Psychiatry 2007;62:1258-64.

[79] Kanner AM. Depression in epilepsy: a complex relation with unexpected
consequences. Curr Opin Neurol 2008;21:190-4.

[80] Mitchell J, McCauley E, Burke PM, Calderon R, Schloredt K. Psychopathology
in parents of depressed children and adolescents. ] Am Acad Child Adolesc
Psychiatry 1989;28:352-7.

[81] Wickramaratne P, Weissman M. Onset of psychopathology in offspring by
developmental phase and parental depression. ] Am Acad Child Adolesc
Psychiatry 1998;37:933-42.

[82] Rodenburg R, Marie Meijer A, Dekovi¢ M, Aldenkamp AP. Family predictors of
psychopathology in children with epilepsy. Epilepsia 2006;47:601-14.

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

[84] Hodes M, Garralda ME, Rose G, Schwartz R. Maternal expressed emotion and
adjustment in children with epilepsy. ] Child Psychol Psychiatry
1999;40:1083-93.

[85] Shore CP, Austin JK, Dunn DW. Maternal adaptation to a child’s epilepsy.
Epilepsy Behav 2004;5:557-68.

[86] Hoare P, Kerley S. Psychosocial adjustment of children with chronic epilepsy
and their families. Dev Med Child Neurol 1991;33:210-5.

[87] Lothman DJ, Pianta RC, Clarson SM. Mother—child interaction in children with
epilepsy: relations with child competence. ] Epilepsy 1990;3:157-63.

[88] Shore CP, Austin JK, Huster GA, Dunn DW. Identifying risk factors for maternal
depression in families of adolescents with epilepsy. J Spec Pediatr Nurs
2002;7:71-80.

[89] Baki O, Erdogan A, Kantarci O, et al. Anxiety and depression in children with
epilepsy and their mothers. Epilepsy Behav 2004;5:958-64.

[90] Oostrom K], Schouten A, Kruitwagen CL, Peters AC, Jennekens-Schinkel A, for
the Dutch Study Group of Epilepsy in Childhood. Parents’ perceptions of
adversity introduced by upheaval and uncertainty at the onset of childhood
epilepsy. Epilepsia 2001;42:1452-60.

[91] Pianta RC, Lothman DJ. Predicting behavior problems in children with
epilepsy: child factors, disease factors, family stress, and child-mother
interaction. Child Dev 1994;65:1415-28.

[92] Carlton-Ford S, Miller R, Nealeigh N, Sanchez N. The effects of perceived
stigma and psychological over-control on the behavioural problems of
children with epilepsy. Seizure 1997;6:383-91.

[93] Austin JK, Dunn DW, Johnson CS, Perkins SM. Behavioral issues involving
children and adolescents with epilepsy and the impact of their families:
recent research data. Epilepsy Behav 2004;5(Suppl. 3):33-41.

[94] Baker GA. Assessment of quality of life in people with epilepsy: some
practical implications. Epilepsia 2001;42(Suppl. 3):66-9.

[95] Baker GA, Brooks ], Buck D, Jacoby A. The stigma of epilepsy: a European
perspective. Epilepsia 2000;41:98-104.

[96] MacLeod ]S, Austin JK. Stigma in the lives of adolescents with epilepsy: a
review of the literature. Epilepsy Behav 2003;4:112-7.

[97] Devinsky O, Westbrook L, Cramer ], et al. Risk factors for poor health-related
quality of life in adolescents with epilepsy. Epilepsia 1999;40:1715-20.

[98] Austin JK, Shafer PO, Deering ]B. Epilepsy familiarity, knowledge, and
perceptions of stigma: report from a survey of adolescents in the general
population. Epilepsy Behav 2002;3:368-75.

[99] Jacoby A, Austin JK. Social stigma for adults and children with epilepsy.
Epilepsia 2007;48(Suppl. 9):6-9.

[100] Heie B, Sommerfelt K, Waaler PE, et al. Psychosocial problems and seizure-
related factors in children with epilepsy. Dev Med Child Neurol
2006;48:213-9.

[101] Schoenfeld ], Seidenberg M, Woodard A, et al. Neuropsychological and
behavioral status of children with complex partial seizures. Dev Med Child
Neurol 1999;41:724-31.

[102] Datta SS, Premkumar TS, Chandy S, et al. Behaviour problems in children and
adolescents with seizure disorder: associations and risk factors. Seizure
2005;14:190-7.

[103] Brent DA, Crumrine PK, Varma R, Brown RV, Allan M]. Phenobarbital
treatment and major depressive disorder in children with epilepsy: a
naturalistic follow-up. Pediatrics 1990;85:1086-91.

[104] Schmitz B. Effects of antiepileptic drugs on mood and behavior. Epilepsia
2006;47(Suppl. 2):28-33.

[105] Kanner AM, Palac S. Depression in epilepsy: a common but often
unrecognized comorbid malady. Epilepsy Behav 2000;1:37-51.

[106] Ben-Menachem E. Topiramate: current status and therapeutic potential.
Expert Opin Investig Drugs 1997;6:1085-94.

[107] Leppik IE, Gram L, Deaton R, Sommerville KW. Safety of tiagabine: summary
of 53 trials. Epilepsy Res 1999;33:235-46.

[108] Muzina DJ, Elhaj O, Gajwani P, Gao K, Calabrese JR. Lamotrigine and
antiepileptic drugs as mood stabilizers in bipolar disorder. Acta Psychiatr
Scand 2005;111(Suppl. 426):21-8.

[109] Gabriel A. Lamotrigine adjunctive treatment in resistant unipolar depression:
an open, descriptive study. Depress Anxiety 2006;23:485-8.

[110] Schindler F, Anghelescu IG. Lithium versus lamotrigine augmentation in
treatment resistant unipolar depression: a randomized, open-label study. Int
Clin Psychopharmacol 2007;22:179-82.

[111] Fakhoury TA, Barry ]JJ, Mitchell Miller J, Hammer AE, Vuong A. Lamotrigine in
patients with epilepsy and comorbid depressive symptoms. Epilepsy Behav
2007;10:155-62.

[112] Chang K, Saxena K, Howe M. An open-label study of lamotrigine adjunct or
monotherapy for the treatment of adolescents with bipolar depression. ] Am
Acad Child Adolesc Psychiatry 2006;45:298-304.

[113] Dunn DW, Austin JK. Differential diagnosis and treatment of psychiatric
disorders in children and adolescents with epilepsy. Epilepsy Behav
2004;5(Suppl. 3):5S10-7.

[114] 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;31:101-9.

[115] Tieffenberg JA, Wood EI, Alonso A, Tossutti MS, Vicente MF. A
randomized field trial of ACINDES: a child-centered training model for
children with chronic illnesses (asthma and epilepsy). ] Urban Health
2000;77:280-97.

[116] Austin JK, McNelis AM, Shore CP, Dunn DW, Musick B. A feasibility study of a
family seizure management program: “Be Seizure Smart”. ] Neurol Neurosci
Nurs 2002;34:30-7.

[117] Emslie GJ, Rush AJ, Weinberg WA, et al. A double-blind, randomized, placebo-
controlled trial of fluoxetine in children and adolescents with depression.
Arch Gen Psychiatry 1997;54:1031-7.

[118] Keller MB, Ryan ND, Strober M, et al. Efficacy of paroxetine in the treatment
of adolescent major depression: a randomized, controlled trial. ] Am Acad
Child Adolesc Psychiatry 2001;40:762-72.

[119] Baumgartner JL, Emslie GJ, Crismon ML. Citalopram in children and
adolescents with depression or anxiety. Ann Pharmacother 2002;36:1692-7.

[120] Ambrosini PJ, Wagner KD, Biederman ], et al. Multicenter open-label
sertraline study in adolescent outpatients with major depression. ] Am
Acad Child Adolesc Psychiatry 1999;38:566-72.

[121] Hovorka ], Herman E, Nemcova I. Treatment of interictal depression with
citalopram in patients with epilepsy. Epilepsy Behav 2000;1:444-7.



18 0. Ekinci et al. / Epilepsy & Behavior 14 (2009) 8-18

[122] Specchio LM, Iudice A, Specchio N, et al. Citalopram as treatment of
depression in patients with epilepsy. Clin Neuropharmacol 2004;27:133-6.

[123] Kanner AM, Kozak AM, Frey M. The use of sertraline in patients with epilepsy:
is it safe? Epilepsy Behav 2000;1:100-5.

[124] Schmitz B. Antidepressant drugs: indications and guidelines for use in
epilepsy. Epilepsia 2002;43(Suppl. 2):14-8.

[125] Ferrero AJ, Cereseto M, Reinés A, et al. Chronic treatment with fluoxetine
decreases seizure threshold in naive but not in rats exposed to the learned
helplessness paradigm: correlation with the hippocampal glutamate release.
Prog Neuropsychopharmacol Biol Psychiatry 2005;29:678-86.

[126] Hernandez EJ, Williams PA, Dudek FE. Effects of fluoxetine and TFMPP on
spontaneous seizures in rats with pilocarpine-induced epilepsy. Epilepsia
2002;43:1337-45.

[127] Prendiville S, Gale K. Anticonvulsant effect of fluoxetine on focally evoked
limbic motor seizures in rats. Epilepsia 1993;34:381-4.

[128] Jobe PC, Browning RA. The serotonergic and noradrenergic effects of
antidepressant drugs are anticonvulsant, not proconvulsant. Epilepsy Behav
2005;7:602-19.

[129] Favale E, Rubino V, Mainardi P, Lunardi G, Albano C. Anticonvulsant effect of
fluoxetine in humans. Neurology 1995;45:1926-7.

[130] Cuenca PJ, Holt KR, Hoefle ]D. Seizure secondary to citalopram overdose. ]
Emerg Med 2004;26:177-81.

[131] Spigset O. Adverse reactions of selective serotonin reuptake inhibitors:
reports from a spontaneous reporting system. Drug Saf 1999;20:277-87.

[132] Harden CL, Goldstein MA. Mood disorders in patients with epilepsy:
epidemiology and management. CNS Drugs 2002;16:291-302.

[133] Baldwin DS. Escitalopram: efficacy and tolerability in the treatment of
depression. Hosp Med 2002;63:668-71.

[134] Ball SE, Ahern D, Scatina J, Kao J. Venlafaxine: in vitro inhibition of CYP2D6
dependent imipramine and desipramine metabolism; comparative studies
with selected SSRIs, and effects on human hepatic CYP3A4, CYP2C9 and
CYP1A2. Br ] Clin Pharmacol 1997;43:619-26.

[135] Scicutella A, Ettinger AB. Treatment of anxiety in epilepsy. Epilepsy Behav
2002;3(Suppl. 5):10-2.

[136] Marsh L, Rao V. Psychiatric complications in patients with epilepsy: a review.
Epilepsy Res 2002;49:11-33.

[137] Kapczinski F, Lima MS, Souza ]S, Cunha A, Schmitt R. Antidepressants for
generalized anxiety disorder. Cochrane Database Syst Rev 2003;2:CD003592.

[138] Pisani F, Spina E, Oteri G. Antidepressant drugs and seizure susceptibility:
from in vitro data to clinical practice. Epilepsia 1999;40(Suppl. 10):548-56.

[139] Martin A, Scahill L, Charney DS, Leckman JF. Pediatric
psychopharmacology. New York: Oxford Univ. Press; 2003.

[140] Johnston JA, Lineberry CG, Ascher JA, et al. A 102-center prospective study of
seizure in association with bupropion. J Clin Psychiatry 1991;52:450-6.

[141] Diagnostic and statistical manual of mental disorders—fourth edition, text
revision (DSM-IV-TR). Washington, DC: American Psychiatric Association;
1994.

[142] Wittchen HU. Generalized anxiety disorder: prevalence, burden, and cost to
society. Depress Anxiety 2002;16:162-71.

[143] Albano AM, Chorpita BF. Treatment of anxiety disorders of childhood.
Psychiatr Clin North Am 1995;18:767-84.

[144] Freeman ]B, Garcia AM, Leonard HL. Anxiety disorders. In: Lewis M, editor.
Child and adolescent psychiatry: a comprehensive
textbook. Philadelphia: Lippincott Williams & Wilkins; 2002. p. 821-31.

[145] Choi-Kwon S, Chung C, Kim H, et al. Factors affecting the quality of life in
patients with epilepsy in Seoul, South Korea. Acta Neurol Scand
2003;108:428-34.

[146] Isaacs KL, Philbeck JW, Barr WB, Devinsky O, Alper K. Obsessive—compulsive
symptoms in patients with temporal lobe epilepsy. Epilepsy Behav
2004;5:569-74.

[147] Baker GA, Spector S, McGrath Y, Soteriou H. Impact of epilepsy in
adolescence. a UK controlled study. Epilepsy Behav 2005;6:556-62.

[148] Depaulis A, Helfer V, Deransart C, Marescaux C. Anxiogeniclike consequences
in animal models of complex partial seizures. Neurosci Biobehav Rev
1997;21:767-74.

[149] Baker GA, Jacoby A, Chadwick DW. The associations of psychopathology in
epilepsy: a community study. Epilepsy Res 1996;25:29-39.

[150] Brady EU, Kendall PC. Comorbidity of anxiety and depression in children and
adolescents. Psychol Bull 1992;111:244-55.

[151] Last CG, Perrin S, Hersen M, Kazdin AE. DSM-III-R anxiety disorders in
children: sociodemographic and clinical characteristics. ] Am Acad Child
Adolesc Psychiatry 1992;31:1070-6.

[152] Ketter TA, Post RM, Theodore WH. Positive and negative psychiatric effects of
antiepileptic drugs in patients with seizure disorders. Neurology
1999;53(Suppl. 2):S53-67.

[153] Bernik MA, Corregiari FM, Braun IM. Panic attacks in the differential diagnosis
and treatment of resistant epilepsy. Depress Anxiety 2002;15:190-2.

[154] Handal NM, Masand P, Weilburg JB. Panic disorder and complex
partial  seizures: a truly complex relationship. Psychosomatics
1995;36:498-502.

[155] Goldstein LH, McAlpine M, Deale A, Toone BK, Mellers JD. Cognitive
behaviour therapy with adults with intractable epilepsy and psychiatric co-
morbidity: preliminary observations on changes in psychological state and
seizure frequency. Behav Res Ther 2003;41:447-60.

[156] Spector S, Tranah A, Cull C, Goldstein LH. Reduction in seizure frequency
following a short-term group intervention for adults with epilepsy. Seizure
1999;8:297-303.

[157] Smith K, Siddarth P, Zima B, et al. Unmet mental health needs in pediatric
epilepsy: insights from providers. Epilepsy Behav 2007;11:401-8.

[158] Snead K, Ackerson ], Bailey K, et al. Taking charge of epilepsy: the
development of a structured psychoeducational group intervention for
adolescents with epilepsy and their parents. Epilepsy Behav 2004;5:547-56.

[159] Clark DB, Birmaher B, Axelson D, et al. Fluoxetine for the treatment of
childhood anxiety disorders: open-label, long-term extension to a controlled
trial. ] Am Acad Child Adolesc Psychiatry 2005;44:1263-70.

[160] Walkup JT, Labellarte M], Riddle MA, et al for the Research Unit on Pediatric
Psychopharmacology Anxiety Study Group. Fluvoxamine for the treatment of
anxiety disorders in children and adolescents. N Engl ] Med
2001;344:1279-85.

[161] Compton SN, Grant PJ, Chrisman AK, et al. Sertraline in children and
adolescents with social anxiety disorder: an open trial. ] Am Acad Child
Adolesc Psychiatry 2001;40:564-71.

[162] Chavira DA, Stein MB. Combined psychoeducation and treatment with
selective serotonin reuptake inhibitors for youth with generalized social
anxiety disorder. ] Child Adolesc Psychopharmacol 2002;12:47-54.

[163] Kinrys G, Pollack MH, Simon NM, et al. Valproic acid for the treatment of
social anxiety disorder. Int Clin Psychopharmacol 2003;18:169-72.

[164] Pande AC, Davidson JR, Jefferson JW, et al. Treatment of social phobia with
gabapentin: a placebo-controlled study. ] Clin Psychopharmacol
1999;19:341-8.

[165] Pande AC, Pollack MH, Crockatt ], et al. Placebo-controlled study of
gabapentin treatment of panic disorder. J Clin Psychopharmacol
2000;20:467-71.

[166] Rosenthal M. Tiagabine for the treatment of generalized anxiety disorder: a
randomized, open-label, clinical trial with paroxetine as a positive control. ]
Clin Psychiatry 2003;64:1245-9.

[167] Zwanzger P, Baghai T, Boerner R], Moller HJ, Rupprecht R. Anxiolytic effects of
vigabatrin in panic disorder. ] Clin Psychopharmacol 2001;21:539-40.

[168] Zwanzger P, Rupprecht R. Vigabatrin and tiagabine might have antipanic
properties. ] Psychopharmacol 2004;18:440.

[169] Mula M, Pini S, Cassano GB. The role of anticonvulsant drugs in anxiety
disorders: a critical review of the evidence. J Clin Psychopharmacol
2007;27:263-72.

[170] Johannessen Landmark C. Antiepileptic drugs in non-epilepsy disorders:
relations between mechanisms of action and clinical efficacy. CNS Drugs
2008;22:27-47.

[171] Wheless JW, Clarke DF, Arzimanoglou A, Carpenter D. Treatment of pediatric
epilepsy: European expert opinion, 2007. Epileptic Disord 2007;9:353-412.

[172] Ravat SH, Gupta R. Antiepileptic drugs in pediatric epilepsy. ] Pediatr
Neurosci 2008;3:7-15.

[173] Bernstein GA, Shaw K, for the American Academy of Child and Adolescent
Psychiatry. Practice parameters for the assessment and treatment of children
and adolescent with anxiety disorders. ] Am Acad Child Adolesc Psychiatry
1997;36(Suppl. 10):69S-84S.



	Depression and anxiety in children and adolescents with epilepsy: Prevalence, risk factors, and treatment
	Introduction
	Depression
	Prevalence and risk factors
	Treatment

	Anxiety
	Prevalence and risk factors
	Treatment

	Conclusion
	References


