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Introduction

More than 2000 years ago, Hippocrates described a bidirec-
tional relationship between depression and epilepsy.1 He wrote, 
“Melancholics ordinarily become epileptics, and epileptics, 
melancholics: what determines the preference is the direction 
the malady takes.”1 Many physicians have since noticed a con-
nection between epilepsy and depression and anxiety. How-
ever, comorbid depression and anxiety disorders in people 
with epilepsy (PWE) have not been a focus in the field of ep-
ilepsy research and management for a long time, although 
many recent epidemiological studies have found a high prev-
alence of depression and anxiety in PWE.2-11 These studies 

found that 9–37% of PWE suffered from depression and 11–
25% suffered from anxiety, which are higher proportions than 
found in those without epilepsy. These rates of depression 
and anxiety were close to that of drug-refractory epilepsy in a 
long-term population-based study.12 Despite major advances 
in the understanding and management of drug-refractory epi-
lepsy, issues related to depression and anxiety in PWE remain 
underrecognized.

The prevalence of depression or anxiety is higher in drug-
refractory epilepsy, and especially temporal-lobe epilepsy 
(TLE), than in the general population of PWE.2,4,7,13-17 Depres-
sion and anxiety are associated with suicide, suicidal ideation, 
and stigmatization in PWE.2,18-21 Recent studies have identified 
depression and anxiety as risk factors of drug-refractory epi-
lepsy in newly diagnosed epileptic patients.22,23 These risk fac-
tors have also been associated with worse outcomes of epilep-
tic surgery.24,25 In addition, depression and anxiety have been 
associated with increased adverse events in response to anti-
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epileptic drugs (AEDs) in PWE.26-29 Ultimately, the psychiat-
ric and clinical effects of depression and anxiety can impair 
the quality of life (QOL) of PWE. Therefore, early detection 
and management of depression and anxiety are critical for the 
management of PWE. Many valuable reports about depres-
sion and anxiety in PWE have been published. This review 
was designed to compile the information provided by these 
studies, organizing it according to epidemiology, pathogenic 
mechanism, clinical manifestation, impact, diagnosis, and 
treatment. This newly organized information may provide 
helpful guidelines for physicians who treat PWE.

Epidemiology of Depression and 
Anxiety in PWE

Epidemiology of depression
Epilepsy has bidirectional association with depression. In a 
matched longitudinal cohort study based on the UK General 
Practice Research Database, epilepsy was associated with an 
increased onset of depression before and after epilepsy diag-
nosis. This observation may suggest the presence of the com-
mon underlying pathophysiological mechanisms of epilepsy 
and depression.30 Depression is the most frequently occurring 
comorbid psychiatric disorder in epilepsy. Studies conducted 
in Canada, Italy, the UK, and the US have shown that the prev-
alence of depression was higher in PWE than in patients with 
other diseases or in the general population. In those studies, 
9–37% of PWE met the criteria for depression (Table 1),2-6,16 
whereas depression was observed in 9–10% of patients with 
other conditions6,7 and in 6–19% of the general population.8-11 
Depression was also more frequent in PWE than in healthy 
controls in our study conducted in Korean tertiary-care hos-
pitals; 27.8% of PWE and 8.8% of healthy controls were 
found to suffer from depression.14 A recent meta-analysis of 
population-based, original research found that the overall 
prevalence of active depression in PWE was 23.1%.31

The prevalence of depression in TLE was the highest among 
all types of epilepsy according to studies conducted in Italy 
and the UK.7,17 Drug-refractory epilepsy was also associated 
with a higher prevalence of depression. In a study conducted 
in two primary care practices in the UK, the frequency of de-
pression was 33% in patients with frequent seizures and 6% 
in patients in remission due to AEDs.13 Patients with uncon-
trolled epilepsy also exhibited higher rates of depression 
compared with those with poorly or well-controlled epilepsy 
in our own previous Korean survey.14 That study found that 
the rates of depression in people with uncontrolled epilepsy, 
those with poorly controlled epilepsy, those with well-con-
trolled epilepsy, and healthy controls were 54.3%, 23.8%, 
14.0%, and 8.8%, respectively. 
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Epidemiology of anxiety
The matched longitudinal cohort study based on the UK Gen-
eral Practice Research Database also found the bidirectional 
association between anxiety and epilepsy.30 A Canadian pop-
ulation-based study found that the lifetime prevalence of anxi-
ety was 2.4 times higher in PWE than in people without epi-
lepsy.5 Studies conducted in Canada, the UK, and the US have 
found that the prevalence of anxiety was higher in PWE than 
in people without epilepsy; specifically, it was 11–25% in 
PWE (Table 2)2,4-6,16 and 7–11% in people without epilepsy.5,16 
Anxiety was more common in PWE than in healthy controls 
in our study conducted in Korean tertiary-care hospitals: the 
rates of anxiety were 15.3% in PWE and 3.2% in healthy con-
trols.14

As with the prevalence of depression, previous research has 
found that the prevalence of anxiety in PWE is affected by the 
epilepsy status. The reported rate of comorbid anxiety was 
higher in patients with drug-resistant epilepsy and patients 
with TLE than in all PWE,4 and higher in patients with TLE 
than in patients with primary generalized epilepsy or patients 
with other chronic diseases.7 According to studies performed 
in Canada and the UK,2,15 the prevalence of anxiety was 11–
44% in people with drug-refractory epilepsy, while a study 
from Germany found that 19 of 97 consecutive outpatients 
with drug-resistant epilepsy (19.6%) suffered from anxiety.32 
Furthermore, anxiety was reported in 19% of patients with 
TLE33 and in 24.7% of epileptic surgery candidates.34 The rate 
of anxiety in our Korean survey was higher in patients with 
uncontrolled epilepsy (31.1%) than in patients with poorly 
controlled epilepsy (14.3%), patients with well-controlled 
epilepsy (6.5%), and healthy controls (3.2%).14

Comorbid depression and anxiety
Depression and anxiety are frequently comorbid, and in clin-
ical practice it is difficult to evaluate them separately since 
both involve negative affective symptoms.35,36 Therefore, the 
close relationship between depression and anxiety may be 
caused not only by their frequent comorbidity but also by the 
negative affective symptoms that they share. The importance 
of the comorbid occurrence of primary depression and anxiety 
disorders has led to specifiers for anxiety being were added 
to the diagnostic criteria for depressive disorders included in 
the fifth edition of the Statistical Manual of Mental Disorders 
(DSM-5).37

Pathogenic Mechanisms of  
Depression and Anxiety in PWE

Pathogenic mechanisms of depression
Scientists have recently attempted to elucidate the pathophysi-
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ological relationship between depression and epilepsy,38 and 
many mechanisms for their bidirectional relationship have 
been suggested. Structural abnormalities, monoamine path-
ways, cerebral glucose metabolism, the hypothalamic-pitu-
itary-adrenal (HPA) axis, and interleukin-1b all play a role in 
the common pathogenesis of these conditions. Studies that have 
examined depressed patients using high-resolution brain MRI 
have shown reductions in the volumes of various areas, in-
cluding the frontal, temporal, and limbic regions. One study 
found that the volumes of the left and right hippocampi were 
significantly smaller in subjects with a history of major de-
pression than in normal controls, and that the degree of vol-
ume reduction was correlated with the total duration of major 
depression.39 Given the strong association between depres-
sion and TLE found in other studies,7,17 findings of reductions 
in hippocampal volume suggest that depression and epilepsy 
reflect common structural abnormalities.39

Monoamine activity, including that associated with sero-
tonin, norepinephrine, and dopamine, was decreased in both 
depression and epilepsy.38 Among the monoamine pathways, 
the most plausible common pathogenic process for depression 
involves serotonin. The binding potential of the 5-hydrox-
tryptamine (serotonin)-1A (5-HT1A) receptor was reduced in 
various areas of the brains of depressed patients. Indeed, posi-
tron-emission tomography (PET) studies found that the 5-HT1A 
receptor binding potential was decreased in the frontal area, 
mesial temporal area, limbic cortex, and midbrain raphe of 
patients with depression.40 The expression level of the 5-HT1A 
receptor mRNA in the hippocampus was found to be reduced 
in a postmortem study of suicide victims with major depres-
sive disorders.41 The role of serotonin in epilepsy was also 
confirmed by PET studies.42-44 Some PET studies found that 
the 5-HT1A receptor binding potential was reduced in various 
brain areas of patients with TLE, namely the temporal lobe, 
hippocampus, amygdala, anterior cingulate gyrus, insula, ra-
phe nucleus, and thalamus. Areas with reduced 5-HT1A recep-
tor binding potential were ipsilateral to the seizure focus, and 
occurred particularly in the seizure onset and propagation ar-
eas.42-45 An inverse correlation between the severity of de-
pressive symptoms and the serotonergic effect has also been 
identified by PET studies of patients with TLE.43,45

Glucose metabolism was reduced in the right dorsolateral 
prefrontal, bilateral insular, and superior temporal areas in a 
PET study involving subjects with unipolar depression.46 Glu-
cose metabolism was increased in the left dorsolateral pre-
frontal cortex, right dorsal anterior cingulate cortex, and left 
inferior parietal cortex after 6 weeks of successful paroxetine 
therapy in another PET study involving male patients with ma-
jor depression.47 Changes in cerebral glucose metabolism re-
lated to depression have also been investigated in PWE. Glu-

cose hypometabolism in the bilateral inferior frontal48 and left 
temporal areas49 of patients with complex partial seizures was 
associated with comorbid depression. A history of preopera-
tive depression and the development of postoperative depres-
sion were associated with glucose hypometabolism in the or-
bitofrontal cortex ipsilateral to the seizure focus in patients 
with TLE.50

High serum corticosterone levels and an overactive HPA 
axis have been demonstrated in a rat model of comorbid de-
pression and TLE. The extent of HPA axis overactivity was 
independent of recurrent seizures, but it was positively corre-
lated with the severity of the depressed mood.51 The sequence 
associated with interleukin-1b signaling can be used to explain 
the pathogenesis of depression in TLE. Chronic epilepsy may 
activate interleukin-1b signaling, which may in turn induce 
HPA-axis overactivity and a consequent up-regulation of 
5-HT1A autoreceptors in the midbrain raphe, resulting in re-
duced raphe-hippocampal serotonergic transmission. The ac-
companying serotonergic deficit may ultimately produce de-
pressive symptoms in TLE.52

Pathogenic mechanisms of anxiety
The amygdala is essential for the experience of fear, since it 
induces the associated autonomic and endocrinological re-
sponses. Furthermore, the output of the amygdala to the peri-
aqueductal gray matter is responsible for the avoidance be-
havior associated with fear. The hippocampus is associated 
with re-experiencing fear, and the symptoms of anxiety disor-
ders reflect the activation of the fear circuit involving these 
structures.53,54 Similar mechanisms underlie anxiety symp-
toms and epilepsy, in that both involve neurons discharging 
excitatory currents.55 Thus, the amygdala and hippocampus 
play crucial pathophysiological roles in both anxiety and epi-
lepsy. The orbitofrontal cortex, insula, and cingulate gyrus 
are also essential in the central mediation of anxiety.56-58

Inhibition of γ-aminobutyric acid (GABA) is an important 
factor in the pathogenesis of anxiety.55 The GABAA receptor 
subtype plays a role in controlling fear arousal. Drugs that 
stimulate GABAA receptors, such as benzodiazepines and 
barbiturates, may not only increase the threshold for seizures 
but also control anxiety by reducing neuronal excitability.59 
Pentylenetetrazole acts as a proconvulsant by blocking GA-
BAA receptors, and also induces anxiety symptoms.60 GAB-
AA receptor binding was reduced in patients with panic dis-
order (PD) in a PET study; benzodiazepine site binding was 
reduced throughout the brain, with the largest reductions be-
ing observed in the right orbitofrontal cortex and right insula.61

Selective serotonin-reuptake inhibitors (SSRIs) and tricy-
clic antidepressants (TCAs) are effective in controlling anxi-
ety symptoms. Since these drugs increase the concentration 
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of serotonin in synapses, the anxiolytic effects of these drugs 
suggest that serotonin plays a crucial role in anxiety disor-
ders.62 One study found that the volume distribution of 
5-HT1A receptor binding was reduced in the anterior cingulate 
gyrus, posterior cingulate gyrus, and raphe of patients with 
PD.58

Modulation of calcium channels is another important fac-
tor in the pathophysiology of anxiety.55 In animal models of 
anxiety, calcium-channel blockers can abolish anxiety symp-
toms.63,64 Of the various subtypes of calcium channel, the high-
voltage calcium channels, and particularly the N and P/Q 
types, control the release of excitatory neurotransmitters in 
synapses. The α2δ subunit of calcium channels controls ab-
normal neuronal firing in anxiety and epilepsy.59

Clinical Manifestations of Depression 
and Anxiety in PWE

Clinical manifestations of depression
The symptoms of depressive disorders in PWE can be classi-
fied according to their temporal relationship with seizures. 
Peri-ictal depressive symptoms have a temporal relationship 
with seizures and can be subclassified as preictal, postictal, 
and ictal, whereas interictal depressive symptoms have no 
temporal relationship with seizure occurrence.

Dysphoric mood is the most common preictal symptom of 
depression, which occurs between several hours and several 
days before the seizure. The dysphoric mood may be more se-
vere during the 24 hours immediately preceding a seizure.65 
Postictal depressive symptoms do not always occur during the 
same day as the seizure, and may occur up to 5 days after it.66 
One study found symptoms had a median duration of was 24 
hours, and the symptoms were poor frustration tolerance, loss 
of interest or pleasure, helplessness, irritability, feelings of 
self-deprecation, feelings of guilt, crying bouts, and hopeless-
ness in order of frequency.67 Psychiatric symptoms reportedly 
manifest in 25% of epileptic auras, with 15% of these involv-
ing mood changes.68-70 Ictal depressive symptoms are usually 
of short duration, stereotypical, inappropriate to the situation, 
and associated with other ictal phenomena. The most common 
ictal depressive symptoms are anhedonia, guilt, and suicidal 
ideation.66 Interictal depressive symptoms reflect various de-
pressive disorders, such as major depressive disorder, dysthy-
mic disorder, bipolar disorder, and cyclothymic disorder.66

Major depressive disorder and dysthymic disorder may be 
associated with similar symptoms, but they can be differenti-
ated based on severity, persistence, and chronicity. According 
to DSM-5 criteria, major depressive disorder manifests as 
combinations of nine symptoms: depressed mood, loss of in-
terest or pleasure, significant weight loss or gain, insomnia or 

hypersomnia, psychomotor agitation or retardation, fatigue 
or loss of energy, feelings of worthlessness or excessive guilt, 
diminished ability to think or concentrate, and recurrent thoughts 
of death. A diagnosis of major depressive disorder requires the 
depressive mood or the loss of interest or pleasure to persist 
for more than for 2 weeks, the presence of at least five of the 
nine aforementioned symptoms, and them causing significant 
impairment in social and occupational functioning.37 Dysthy-
mic disorder is more chronic but less intense than major de-
pressive disorder, the diagnosis of which requires the presence 
of at least two of the following symptoms for most of each 
day during a period of at least 2 years: poor appetite or over-
eating, insomnia or hypersomnia, low energy or fatigue, low 
self-esteem, poor concentration or difficulty making decisions, 
and feeling of hopelessness.37 The diagnosis of manic episodes 
requires the persistence of an abnormally elevated mood for 
more than 1 week and symptoms that markedly impair social 
or occupational functioning. The diagnosis of hypomanic ep-
isodes requires that an elevated mood be present for 4 con-
secutive days and be observable by others. There are two sub-
types of bipolar disorder: type I involves manic episodes while 
type II involves hypomanic episodes, with both types accom-
panied by major depressive episodes. A cyclothymic disorder 
is a chronic state that involves cycling between hypomanic 
symptoms that do not meet the criteria for a hypomanic epi-
sode, and depressive symptoms that do not meet criteria for a 
major depressive episode but that persist for at least 2 years.37 

The clinical symptoms of depressive disorders experienced 
by PWE frequently do not meet the DSM diagnostic crite-
ria.66,71 According to one study, only 29% of depressed PWE 
met the criteria of the fourth edition of the DSM (DSM-IV) 
for major depressive disorder.71 The clinical features of the re-
maining 71% of patients who did not meet the DSM-IV crite-
ria for any affective disorders included loss of interest or plea-
sure, fatigue, anxiety, irritability, poor frustration tolerance, 
and mood lability. Although these symptoms were very similar 
to those of dysthymic disorder, they did not meet the DSM-IV 
criteria because they were intermittently interrupted by symp-
tom-free periods lasting from 1 day to several days. Therefore, 
this pattern of depression may be referred to as a dysthymic 
disorder associated with epilepsy.66 Another study found that 
the depressive disorders experienced by PWE tended to in-
volve a more chronic dysthymic history and markedly fewer 
neurotic traits (i.e., somatization, anxiety, brooding, guilt, self-
pity, hopelessness, and helplessness) than did those of non-
epileptics.72

Clinical manifestations of anxiety
Anxiety disorders in PWE can also be classified based on the 
temporal correlation between symptoms and seizure occur-
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rence. Preictal anxiety symptoms occur from several hours 
to several days before the seizure. The severity of the symp-
toms may increase as the time of the seizure approaches.62,65,73 
Postictal fear occurs after a seizure and may persist for up to 
7 days thereafter; such persistence is more frequent among 
drug-resistant patients with partial epilepsy.62,67 Anxiety symp-
toms almost identical to the symptoms of psychiatric disorders 
may occur as semiologic manifestations during the seizure. 
Nervousness, fear, anger, and irritability may occur as auras 
of seizures.4 Fear occurs as an aura among 10–15% of patients 
with partial seizures,74 and ictal fear is of sudden onset and 
brief duration.75 Seizures originating from the anteromedial 
area and cingulate gyrus may cause fear;74 for this reason ic-
tal fear is closely associated with TLE.76,77 Ictal fear is more 
strongly associated with medial TLE than lateral TLE, occur-
ring in 15–20% and in 10–15% of patients, respectively.77 
Among the symptoms of anxiety disorders experienced by 
PWE, the interictal symptoms are the easiest to detect because 
they have no temporal relationship with seizure occurrence.78 
Interictal anxiety and panic attacks occur frequently in patients 
with partial seizures and are closely associated with a focus 
in the limbic area. These symptoms may also be relatively 
common in patients with primary generalized epilepsy.74,75 As 
with depressive disorders, the clinical patterns of interictal 
anxiety disorders vary in PWE. These patterns include PD, 
general anxiety disorder (GAD), social anxiety disorder (SAD), 
posttraumatic stress disorder (PTSD), and obsessive-compul-
sive disorder (OCD).79

Several factors are associated with the development of anxi-
ety symptoms in PWE. A cross-sectional study of consecutive 
outpatients with epilepsy found that the use of primidone, the 
presence of depression, and a cryptogenic or posttraumatic 
etiology were significant predictors of the development of 
anxiety symptoms.80 The most common anxiety symptom ex-
perienced by the PWE in that study was fear, but symptoms 
other than fear-namely anxious mood, tension, insomnia, im-
paired intellectual functioning, depressed mood, and cardio-
vascular and genitourinary symptoms-differed between pa-
tients with and without anxiety. 

Effects of Depression and  
Anxiety on PWE

Suicidality
The lifetime prevalence of suicidal ideation was almost twice 
as high in PWE as in those without epilepsy in a Canadian 
community health survey.5 Furthermore, a population-based 
study found that the risk of committing suicide was three 
times higher among PWE than in controls,81 and was highest 
in PWE with comorbid psychiatric disorders; in particular, 

those with depression had a 32-fold higher risk of committing 
suicide. Suicidal ideation was more frequent among PWE 
with depression and/or anxiety symptoms than among PWE 
without these symptoms,14 and the major predictors of suicidal 
ideation in PWE in Korean hospital-based studies were found 
to be depression and other psychiatric symptoms rather than 
seizure-related variables.19

Stigmatization
People with epilepsy experience stigmatization due to their 
epilepsy diagnosis. Nearly half of PWE in a European sample 
reported experiencing stigma, and high scores on the stigma 
scale were correlated with factors lowering the QOL such as 
worrying and having negative feelings about life.82 Perceived 
stigma was frequently associated with depression and anxi-
ety in relation to current seizure frequency and psychosocial 
factors in a large community-based study in the UK.2 A US 
study found that the frequency of perceived stigma was great-
er in patients with incident epilepsy who had a lifetime history 
of depression or were in fair/poor health.83 A Korean hospital-
based study also found that the frequency of perceived stig-
ma was higher in PWE with depression or anxiety symptoms 
than in PWE without these symptoms.14

Adverse effects of AEDs
Antiepileptic drug-related adverse effects are among the main 
reasons for discontinuation of these medications, and AED 
toxicity can disrupt the daily activities of PWE. The adverse 
event profile of AEDs, measured using total scores on the Liv-
erpool Adverse Event Profile (LAEP), was a major predictor 
of QOL in patients with well-controlled84 and drug-refractory 
epilepsy.85 Validation studies of the LAEP from Spain86 and 
Korea87 found that depression and anxiety symptoms were 
strongly correlated with LAEP total scores. A study of five 
outpatient epilepsy clinics in the US found that PWE with de-
pression and anxiety were more likely to have worse LAEP 
total scores than were those without these disorders, even 
when these disorders were subsyndromal.26 Patients taking 
AEDs frequently make subjective cognitive complaints. Two 
hospital-based studies found that cognitive complaints were 
more strongly associated with depressive symptoms than 
with objective cognitive performance.28,29 Although various 
subjective complaints related to AEDs may reflect coexisting 
depression and anxiety symptoms, it is unclear whether ob-
jective adverse effects are also related to these symptoms. A 
recent Korean study measured the risk factors associated 
with lamotrigine-induced rash in newly diagnosed patients.27 
That study applied a planned titration scheme and target doses 
and observed patients for 12 weeks. Patients with depressive 
symptoms were nine times more likely to develop a rash than 
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were those without depressive symptoms. Other risk factors 
were not identified in the analyses, and so these obtained re-
sults were explained in terms of a common immune-mediated 
pathogenesis associated with both depression and skin rash.

Responses to pharmacological and surgical 
treatments
Recent data revealed that one consequence of the bidirectional 
relationship between psychiatric disorders and epilepsy is a 
negative impact on responses to the pharmacological treat-
ment of the seizure disorder. A retrospective study from the 
UK analyzed data from 780 patients with newly diagnosed 
epilepsy who had been followed over a 20-year period to in-
vestigate predictors of pharmacoresistance. Depression pre-
ceding the onset of the seizure disorder was associated with a 
greater-than-twofold higher risk of developing pharmacore-
sistant epilepsy.22 A prospective, hospital-based study con-
ducted in Australia assessed the neuropsychiatric symptom-
atology of 138 newly diagnosed patients before they started 
AEDs.23 The seizure-free frequency after 12 months was low-
er for patients with higher pretreatment scores on the A-B 
Neuropsychological Assessment Scale (ABNAS). Another 
study found that ABNAS scores were correlated with anxiety 
and depression.88

A lifetime history of psychiatric disorders also appears to 
be related to poor postsurgical outcomes. A UK study that re-
viewed the medical records of 280 patients who underwent 
TLE surgery, found that patients with a preoperative psychi-
atric diagnosis were significantly less likely to remain seizure 
free (OR=0.53, 95% CI=0.28–0.98, p=0.04).24 A presurgical 
history of major depressive disorder (OR=5.23, p=0.003) 
was the most important risk factor associated with a nonfa-
vorable seizure outcome after corticoamygdalohippocampec-
tomy in another study investigating 115 patients with refrac-
tory TLE and mesial temporal sclerosis.25

QOL
The QOL tends to be worse in PWE than in the general popu-
lation, not only because of seizures but also because of con-
current medical, psychiatric, and psychosocial problems.89 
Specifically, several recent studies have shown that depres-
sion and anxiety symptoms were the major determinants of 
QOL. A study of patients with TLE in the US found that inter-
ictal anxiety and depressive symptoms accounted for more of 
the variance in QOL than did seizure frequency, severity, or 
chronicity.90 Among seizure-related, medical, AED-related, 
and psychiatric factors in a Korean hospital-based study, the 
strongest predictors of QOL were depression and anxiety, fol-
lowed by seizure control.91 Indeed, the QOL was significant-
ly better in patients with drug-refractory epilepsy without 

comorbid depression and anxiety symptoms than in patients 
with 1 year of seizure freedom but with such symptoms. Pa-
tients with coexisting depression and anxiety were more likely 
to have a poor QOL than were those with only one of these con-
ditions.14 Thus, the authors recommended that clinicians should 
always consider the coexistence of depression and anxiety in 
each PWE and screen for both types of symptom simultane-
ously so as to prevent impairments in QOL.

The adverse events associated with AEDs can affect the 
extent to which depression affects QOL. The impact of de-
pressive symptoms on QOL was 3.37 times higher than that 
of LAEP total scores in a Korean study conducted with pa-
tients with well-controlled epilepsy on monotherapy.84 How-
ever, the contribution of LAEP total scores to QOL was slight-
ly greater than that of depressive symptoms in an Italian 
multicenter study conducted with patients with drug-refrac-
tory epilepsy.85 Thus, the burden of drug toxicity appears to be 
greater in those patients.

Diagnosis of Comorbid Depression 
and Anxiety in PWE

While identifying depression and anxiety is important for the 
ensuring the most appropriate management of PWE, these 
conditions have generally been neglected in outpatient neurol-
ogy clinics due to the busyness of these settings and the lack 
of brief, self-administered screening tools specifically de-
signed for PWE.92 Although comorbid depression and anxiety 
in PWE can be measured in structured psychiatric interviews, 
such as those employing the Structured Clinical Interview for 
DSM-IV axis I Disorders93 and the Mini-International Neu-
ropsychiatric Interview (MINI),94 these take a long time to 
complete. Therefore, rapid screening tests to identify depres-
sion or anxiety in busy clinical settings are currently being de-
veloped and validated.

Screening for depression
The most popular screening test for depression in PWE is the 
Neurological Disorders Depression Inventory for Epilepsy 
(NDDI-E), which is a brief, six-item questionnaire that was 
developed and validated in the US as a screening tool for de-
pression in PWE.95 The six items are rated on a 4-point scale 
from 1 to 4, and so the total score ranges from 6 to 24, with a 
higher score indicating a higher level of depression. This in-
strument takes less than 3 minutes to complete, and a cutoff 
score of 15 is suggestive of a major depressive episode that 
would mandate referral to a psychiatrist for further evaluation. 
Seven recent studies aimed at validating the NDDI-E in dif-
ferent languages (i.e., Brazilian Portuguese, Italian, Spanish, 
Japanese, German, Korean, and Greek) also found that the 
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questionnaire was easy to administer and that its levels of re-
liability and validity were similar to those of the original ver-
sion.96-102 The Korean version of the NDDI-E (K-NDDI-E) is 
presented in Table 3. Interestingly, the cutoff score for the 
validated instrument differed with its language: it was lowest 
(i.e., >11) for the K-NDDI-E, and highest (i.e., >16) for the 
Japanese NDDI-E. Therefore, further validation studies should 
be conducted in other countries in their respective native lan-
guages.

Clinicians who are too busy to use the NDDI-E to screen for 
depression can use the Patient Health Questionnaire-2 (PHQ-
2) instead. A validation study of the NDDI-E and the PHQ-2 
among PWE using the MINI in a primary-care setting found 
that the sensitivity and specificity were 80% and 100%, re-
spectively, for the PHQ-2, and 100% and 85% for the NDDI-
E, suggesting that the two instruments are comparable.103

Screening for anxiety
Unfortunately, there are currently no specific screening in-
struments to identify anxiety in PWE; however, the standard-
ized clinical tools used to assess anxiety in psychiatric set-
tings can be employed. The Hospital Anxiety and Depression 
Scale, a self-report scale measuring anxiety and depressive 
symptoms, was developed to investigate various dimensions 
of mood in patients with medical comorbidities.104 It includes 
anxiety (seven items) and depression (seven items) subscales, 
and the total score ranges from 0 to 21, with a higher score 
reflecting a worse psychiatric status. Subscale scores of >8 
represent pathological levels of anxiety and depression.

The Generalized Anxiety Disorder-7 (GAD-7) is a recently 
introduced self-report questionnaire that addresses whether 
individuals have been bothered by anxiety-related problems 
during the previous 2 weeks. It includes questions that are 
scored on a 4-point scale from 0 to 3, with the total score rang-
ing from 0 to 21 and a higher score indicating a higher level 
of anxiety.105 It requires less than 3 minutes to complete, and 
a score >9 supports a diagnosis of GAD. This instrument has 
been widely used by general practitioners106 and can be used 
to screen for GAD in PWE because it contains only seven 
items that address somatic symptoms that can be confused 

with the adverse effects of AEDs, the cognitive symptoms of 
the seizure disorder, or the underlying neurologic disorder 
associated with epilepsy.107 Recently, the validation of GAD-
7 was performed in Korean PWE.108 A score >6 supported a 
diagnosis of GAD. The impact of adverse effects of AEDs 
on the GAD-7 was less than that on the K-NDDI-E.

Treatment

Depression and anxiety symptoms are gradually being rec-
ognized as important aspects of PWE. However, there is cur-
rently insufficient information about how to manage these 
conditions. In addition, neither patients nor physicians seem 
to be sufficiently concerned about depression and anxiety in 
PWE. Concerns that psychotropic drugs may aggravate sei-
zures also lead some physicians to resist prescribing these 
drugs. To overcome these limitations, physicians must be pro-
vided with practical information about depression and anxiety 
in PWE. This information should make it easier for physicians 
to address the treatment of depression and anxiety in PWE.

Depression and anxiety are closely associated with each 
other, and they coexist in many PWE.14,109 Thus, amelioration 
of the symptoms of depression or anxiety is quite likely to re-
duce the symptoms of the other condition. One study found 
that 13% of patients in a general medical clinic exhibited 
symptoms of depression, and 67% of this group had moderate 
comorbid anxiety, the severity of which decreased in patients 
whose depression decreased after a follow-up period of 1 
year.110

Guidelines for the treatment of depression and 
anxiety in PWE
The International League Against Epilepsy (ILAE) developed 
the international consensus clinical practice statements for the 
treatment of neuropsychiatric conditions associated with epi-
lepsy.111 The purpose of these statements was to facilitate the 
appropriate management of various neuropsychiatric disor-
ders in PWE. We extracted several elements from these state-
ments for use as guidelines for the management of depression 
and anxiety in PWE.

Table 3. The Korean version of Neurological Disorders Depression Inventory for Epilepsy

Please circle the number that best describes them over the past 2 weeks including the day of the assessment
Always or often Sometimes Rarely Never

Everything is a struggle 4 3 2 1
Nothing I do is right 4 3 2 1
Feel guilty 4 3 2 1
I’d be better off dead 4 3 2 1
Frustrated 4 3 2 1
Difficulty finding pleasure 4 3 2 1
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Screening methods are helpful for the evaluation and man-
agement of depressive disorders. The international statements 
recommend use of the NDDI-E or PHQ-2 for this purpose. 
They also recommend that all newly diagnosed PWE be 
screened on an annual basis. Even when PWE experience only 
mild depressive disorder, this should be managed without 
delay. The statements also recommend that supportive psycho-
therapy be provided to newly diagnosed PWE and their fami-
lies by trained professionals or specialists. In terms of pharma-
cological management, when available, SSRIs are considered 
first-line drugs because they are unlikely to provoke seizures 
and favorable adverse-effects profiles. To prevent adverse ef-
fects, antidepressants should be started at low doses, and ti-
trated upwards in small increments until the desired clinical 
response is achieved.

The statements recommend that antidepressant therapy con-
tinue for 6 months after recovery from the first depressive 
episode and for at least 2 years after recovery from the second 
and/or subsequent episode(s). Clinicians should be aware that 
SSRIs such as fluoxetine and fluvoxamine may inhibit hepatic 
enzymes and consequently increase the serum levels of AEDs. 
They should also be aware that discontinuation of AEDs hav-
ing positive psychotropic effects may provoke depression.111

The ILAE statements underscore the need for clinicians to 
be aware of the frequent comorbidity of anxiety disorders in 
PWE. When anxiety and depression are simultaneously pres-
ent in PWE, the clinical course and treatment response are 
worse than when either anxiety or depression is present as the 
sole condition. The same pharmacological and nonpharmaco-
logical treatments used for people without epilepsy are also 
effective in PWE. 

Treatment of comorbid depression in PWE
Selective serotonin-reuptake inhibitors and serotonin and nor-
epinephrine-reuptake inhibitors (SNRIs) are considered the 
first-line therapy for depression in PWE (Table 4). A drug 
from the other family should be used when a trial of an SSRI 
or SNRI at the adequate dose fails to control the symptoms.112 
SSRIs are unlikely to elicit the proconvulsant effects associat-
ed with other families of antidepressants, and so they are pref-
erentially selected for the control of depression in PWE. 
Moreover, SSRIs are less to elicit other side effects and are 
more tolerable at high doses compared with other antidepres-
sants. Among SSRIs, sertraline and citalopram have fewer 
pharmacokinetic interactions with AEDs. In general, sertra-
line can be preferentially selected for the treatment of de-
pression in PWE because it is safe to use in this population.71 
However, a tolerance for sertraline that interferes with its ther-
apeutic effects may develop over time in some patients. In 
such cases, citalopram can be substituted in PWE.113,114 It has 

been reported that administering citalopram to PWE at 10–40 
mg/day for 2 months114 or 20 mg/day for 4 months115 to treat 
depression did not increase the seizure frequency. Further-
more, the use of citalopram at 20 mg/day as an add-on to AEDs 
even reduced the seizure frequency in nondepressed patients 
with poorly controlled epilepsy.116

Venlafaxine is an SNRI and thus acts on both serotonergic 
and norepinephrinergic neurotransmitters. This can be another 
effective option for the treatment of depression in PWE when 
SSRIs are not effective.113 There are anecdotal reports of 75–
225 mg/day of venlafaxine improving depressive symptoms 
without aggravating seizures in patients with partial epilepsy, 
which suggests that venlafaxine can be safely used in pa-
tients with partial epilepsy.38 The extended-release prepara-
tion of venlafaxine can be prescribed once per day; this prepa-
ration is therefore helpful for cognitively impaired PWE who 
have difficulty following complex medication regimens.

When using SSRIs and SNRIs, it should be noted that the 
therapeutic effect may not manifest during the first 3–6 weeks 
after starting of the drugs. In addition, SSRIs can sometimes 
cause restlessness and mild anxiety at the start of therapy. In 
those cases, a short course of a benzodiazepine may be help-
ful.112 When SSRIs and SNRIs are not available, TCAs are the 
drug of choice for depression in PWE (Table 4). However, 
since TCAs have exhibit more side effects and are associated 
with cardiac toxicity in overdoses, it is recommended that 
plasma drug levels be monitored and interactions with other 
concomitant drugs be considered when TCAs are used.112,113 
Two studies using the TCA doxepine provided evidence that 
antidepressants may improve seizure control in PWE.117,118

Table 4. Medication for depression in people with epilepsy

Drug 
family

Starting 
dose

(mg/d)

Maximum 
dose

(mg/d)

Sertraline (Zoloft®) SSRI 25 200
Citalopram (Celexa®) SSRI 10 60
Escitalopram (Lexapro®) SSRI 5 30
Paroxetine (Paxil®) SSRI 10 60
Fluoxetine (Prozac®) SSRI 10 80
Fluvoxamine (Luvox®) SSRI 20 30
Venlafaxine (Effexor®) SNRI 37.5 300
Duloxetine (Cymbalta®) SNRI 30 120
Amitriptyline (Elavil®) TCA 25 300
Imipramine (Tofranil®) TCA 75 300
Desipramine (Norpramin®) TCA 100 300
Doxepin (Silenor®) TCA 25 300
Nortriptyline (Pamelor®) TCA 25 150
SNRI: selective serotonin and noradrenaline reuptake inhibitor, 
SSRI: selective serotonin reuptake inhibitor, TCA: tricyclic anti-
depressant.
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A meta-analysis showed that treatment with antidepressants 
or certain AEDs along with behavioral treatments improved 
both depression and seizures in PWE with comorbid depres-
sion.119 Cognitive-behavioral therapy (CBT) can alleviate de-
pression in PWE,120 and a combination of psychotherapy and 
medication has been shown to be more effective than medi-
cation alone for the treatment of depression.121

Treatment of comorbid anxiety in PWE
Antidepressants such as SSRIs and SNRIs have been shown 
to be effective against both anxiety and depression.109 CBT is 
also effective against anxiety and should be considered for 
the management of anxiety disorders in PWE.79,120 The appro-
priate treatment protocols differ slightly with the clinical pat-
tern of the specific anxiety disorder experienced by PWE.79

Combined treatment with SSRIs and CBT is indicated in 
the acute phase of PD. In terms of long-term maintenance 
treatment, a combined approach or CBT alone may be appro-
priate. Both antidepressants and benzodiazepine can be used 
for the pharmacological management of PD. Antidepressants 
are at least equally as effective as benzodiazepine for the man-
agement of anxiety associated with PD.122-125 Benzodiazepines 
are not superior to antidepressants for managing the depres-
sive symptoms that may accompany PD.125

Common treatment options for GAD also include CBT, SS-
RIs, SNRIs, benzodiazepines, azapirones (e.g., buspirone), an-
tihistamines (e.g., hydroxyzine), and pregabalin. Pregabalin 
is an AED that can be the drug of first choice for both the long-
term55 and short-term management55,126 of GAD in PWE. Pre-
gabalin is also effective in ameliorating comorbid depression 
in GAD.127 A meta-analysis has revealed the efficacy of anti-
depressants such as imipramine, venlafaxine, and paroxetine 
for GAD.128

In terms of SAD, SSRIs such as sertraline and paroxetine 
can be considered first-line treatment options.79 A Cochrane 
review found that various drugs, including SSRIs, monoamine 
oxidase inhibitors, reversible inhibitors of monoamine oxidase 
A (RIMAs), benzodiazepines, and gabapentin, were benefi-
cial for the short-term management of SAD. SSRIs were more 
effective than RIMAs and decreased not only the symptom 
cluster of SAD but also comorbid depressive symptoms and 
associated disability.129,130 SSRIs are also considered first-line 
drugs for PTSD.79,131 Paroxetine and sertraline are the pre-
ferred SSRIs for reducing the severity of PTSD symptoms.132 
CBT is a first-line treatment option for the management of 
mild-to-moderate OCD.133 Pharmacotherapy should be ap-
plied when severe symptoms remain even after CBT treatment 
or when the symptoms of OCD are severe.134 CBT is also al-
ways considered a first-line treatment for the management of 
OCD in PWE. As in the general population, drug treatments 

are needed when the therapeutic effect of CBT is insufficient 
in PWE with OCD. SSRIs, and particularly sertraline, are pre-
ferred for the pharmacological management of OCD.

Proconvulsant effects of antidepressants
Many physicians are concerned about antidepressants induc-
ing seizures in nonepileptic patients.135 The proconvulsant ef-
fects of antidepressants may be enhanced by factors such as 
high serum concentrations and rapid dose escalations.74,136 An-
tidepressants should therefore be started at low doses and in-
creased in small increments when applied to PWE. The indi-
vidual characteristics of specific patients may also affect the 
likelihood of proconvulsant effects of antidepressants. It has 
been demonstrated that increased proconvulsant effects in 
PWE are associated with CNS pathology, electroencephalo-
graphic abnormalities, a personal or family history of epilep-
sy, and comorbid behavioral disturbances.74,136 Bupropion, 
maprotiline, and amoxapine are antidepressants with intense 
proconvulsant effects, and they should therefore be avoided 
in PWE.112,137-140 TCAs may exert a proconvulsant effect, and 
clomipramine has been frequently associated with an in-
creased risk of seizures.112 However, there is no evidence that 
seizures can be provoked by TCAs when they are used at or 
below therapeutic plasma levels. Slow drug metabolism was 
reported in cases in which seizures were induced by TCAs at 
therapeutic plasma levels.136 Thus, high plasma levels are im-
portant contributors to seizures provoked by TCAs.136 For this 
reason, TCAs that can be maintained at therapeutic plasma 
levels may be a useful option for the management of the de-
pressive symptoms of PWE (Table 4).113,141,142

Effects of AEDs on depression and anxiety
Antiepileptic drugs are associated with several psychiatric 
problems due to the mechanisms of action underlying their 
antiepileptic activity. AEDs can be divided into two catego-
ries according to their psychotropic properties: 1) sedating or 
GABAergic drugs, and 2) activating or antiglutamatergic 
drugs.143 This classification is straightforward but can only 
partly explain the adverse psychiatric events of AEDs, which 
are also associated with indirect mechanisms due to their in-
teraction with the underlying epileptic process. The positive 
and negative psychotropic properties of AEDs have been 
well summarized in a review article.144 Phenytoin, carbamaze-
pine, valproate, lamotrigine, and oxcarbazepine are known to 
have a mood-stabilizing effect, and hence these drugs are rec-
ommended for the treatment of mood lability or bipolar dis-
order in PWE. Lamotrigine is also recommended for the treat-
ment of depression.

Benzodiazepines, gabapentin, and pregabalin can be used 
to treat anxiety in PWE, whereas barbiturates, vigabatrin, 
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zonisamide, topiramate, tiagabine, and pregabalin may pro-
duce mood changes and are therefore not recommended for use 
in depressed patients. Lamotrigine, felbamate, and tiagabine 
may induce anxiety, irritability, and aggression, and so are not 
recommended for use in anxious patients. Levetiracetam is the 
most widely used AED in Korean PWE due to its high efficacy 
and low toxicity. However, it has been known to elicit irrita-
bility, aggression, depression, anxiety, and sometimes even 
suicidal ideation or attempts. Risk factors for developing ad-
verse psychiatric problems with levetiracetam include a his-
tory of febrile convulsions, status epilepticus, or psychiatric 
problems145,146 A recent study found an association between 
genetic variations in dopaminergic activity and the risk for 
adverse psychiatric effects during levetiracetam therapy.147

Conclusions

Similar to the proportion of PWE with drug-refractory epi-
lepsy, almost one-third of PWE suffer from depression and 
anxiety, but these conditions are often underrecognized and 
undertreated by clinicians. These psychiatric problems are 
likely to produce suicidal ideation or attempts, perceived stig-
matization, adverse effects associated with AEDs, worse re-
sponses to pharmacological and surgical treatments of the sei-
zure disorder, and a worse QOL. Therefore, clinicians should 
evaluate PWE for depression and anxiety using simple screen-
ing instruments that are able to rapidly detect symptoms of 
these disorders in busy clinical settings. Although a systematic 
review of the published literature identified methodological 
limitations in studies investigating treatments for depression 
and anxiety in PWE, it also provided evidence that both medi-
cation and psychotherapy alleviate these conditions.119 How-
ever, randomized controlled trials are needed to determine the 
most appropriate pharmacological and psychobehavioral treat-
ments for depression and anxiety in PWE.
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