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Introduction
Epilepsy is a chronic disorder characterized by recurrent seizures, 

or a seizure of a paroxysmal brain dysfunction due to excessive 
neuronal discharge. The Greek physician Hippocrates wrote the 
first book on epilepsy more than 2000 years ago, and he stated that 
“Most melancholics usually also become epileptics and epileptics 
melancholics” [1].  

The association between psychological symptoms and epilepsy 
can be related to several factors such as the possibility of shared 
etiology, stigma and psychosocial factors related to epilepsy, and 
the adverse psychiatric reactions of antiepileptic drugs. Some of the 
psychotropic medications are epileptogenic; and this should also 
be considered when prescribing a psychotropic medication for an 
epileptic patient. Psychiatric disorders in epilepsy can be classified, 
based on their relationship to seizures, into the following categories: 
pre-ictal symptoms (occur before seizure/ prodromal states and mood 
disturbance), inter-ictal psychiatric disorders occurring between 
seizures; ictal psychiatric symptoms occurring during the seizure 
events; and post-ictal psychiatric symptoms   following seizures 
(Table1). Occasionally, an altered mental state can be the only sign of 
non-convulsive status epilepticus such as that of complex partial or 
absence types of seizures [2].     

Psychiatric comorbidity is common among patients with epilepsy 
with rates increasing at least two-folds in that attending specialist care. 
Psychiatric conditions that are commonly associated with epilepsy are 
depressive disorder, anxiety disorder, attention-deficit hyperactivity 
disorder and psychoses [3]. For example, a recent study including 
319 patients with focal epilepsy suggested that about 58% of patients 
with focal epilepsy have either a current or past history of a psychiatric 
disorder. Depression was found to be the most common psychiatric 

diagnosis occurring in 32.6% of patients. Other psychiatric diagnoses 
were psychotic disorders (7.2%), anxiety (6.9%), substance misuse/
dependence (3.1%), somatoform disorders (4.7%), and personality 
disorders (13.8%) [4]. Data from the  California Health Interview 
Survey conducted in 2005, including   data from 604 adult participants 
with history of epilepsy, indicated that 27% had psychological distress 
associated with epilepsy, and  84% of them  needed  mental health care, 
but only 57% have been seen by a mental health professional [5]. A 
recent population-based cohort study comparing 938 patients whom 
were newly diagnosed with epilepsy and 518,748 subjects without 
epilepsy revealed that the incidence of psychiatric disorders for people 
with epilepsy was 94.1 per 1000 persons-year and for those without 
epilepsy were 22.6 per 1000 persons-year. The epilepsy cohort had the 
highest risks in mental retardation bipolar disorder and alcohol or drug 
induced psychosis. The highest risk occurred in the first year following 
the diagnosis of epilepsy [6]. 

Behavioral aspects of epilepsy were well-studied in temporal lobe 
epilepsy and mesial temporal lobe epilepsy compared with other 
types of epilepsy such as frontal lobe epilepsy. This may be due to the 
fact that temporal lobe epilepsy represents the majority of cases with 
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focal epilepsy, has well-defined underlying pathology (hippocampal 
sclerosis), is frequently associated with febrile convulsions, has early 
onset of symptoms, and has prominent neuropsychiatric presentation 
and memory impairment [7]. 

This review focuses on the various psychiatric presentations 
commonly associated with epilepsy. Psychiatric symptoms that 
emerge as side effects of antiepileptic medications, such as possible 
risk of depression and suicide, will also be discussed as well as the 
effects of psychotropic medications on seizures’ control and the 
recommendations for selecting psychotropic medications for treatment 
in patients with epilepsy.  

Mood and Anxiety Disorders
Depression and anxiety are common findings in patients with 

epilepsy occurring in 9-37% and 11-25% of patients respectively. 
Higher rates of depression are particularly associated with uncontrolled 
epilepsy [8]. 

Symptoms of anxiety are commonly associated with temporal lobe 
epilepsy; and they can occur as inter-ictal, ictal, or post-ictal anxiety 
states.   Anxiety and fear are the most common form of ictal affect 
and   can be associated with palpitations, rising epigastric sensation, 
mydriasis, diaphoresis and pallor [1]. A nationally representative 
population-based study, recently conducted in England, documented 
that  about one-third of patients  with epilepsy had  anxiety or depressive 
disorder; and the conditions which were particularly associated with 
epilepsy included social phobia, agoraphobia, generalized anxiety 
disorder, depression, and   suicidality [9]. 

The presentation of depression in patients with epilepsy may 
occur with the same criteria of primary depressive disorders, but 
may also occur with atypical pleomorphic features [10].  Barry, in his 
review of mood disorders in epilepsy, identified some risk factors for 
developing mood disorders in people with epilepsy. These include 
neurobiological factors, iatrogenic factors (effect of antiepileptic 
drugs), and psychosocial factors. The depletion of biogenic amines 
and   GABA plays a role in the pathogenesis of both depression and 
epilepsy.   Additionally, frontal lobe dysfunction and decrease in 
metabolic activity   has been recognized in epilepsy as well as in 
idiopathic depression.  Use of antiepileptic drugs may be associated 
developing symptoms of mood disorders. For example, depression 
can be induced by barbiturates,   topiramate, tiagabine, vigabatrin, 
and felbamate. Hypomanic states  has also  been reported with 

antiepileptic medications such as zonisamide. Psychosocial factors that 
may predict developing depression in patients with epilepsy include 
level of social support, stigma, external locus of control, and poor 
vocational adjustment [11]. The relationship between mood disorders 
and epilepsy seems to be bidirectional. Patients with epilepsy have 
increased risk of depression, and patients with depression may also 
have a risk of developing epilepsy. Both conditions share common 
pathogenic mechanisms including changes in neurotransmitters such 
as serotonin, norepinephrine, glutamate, and GABA [10]. 

Patients with history of depression and epilepsy may have more 
frequent focal epilepsies arising from the temporal lobe. There was no 
difference between patients with depression and controls with respect 
to severity of epilepsy [12].

Mood disorders may also occur following surgery for epilepsy. 
Therefore, psychiatric follow-up and evaluation is suggested after 
surgery to avoid complications such as risk of suicide. Study including 
38 patients with history of surgery for intractable temporal lobe 
epilepsy suggested a relation between   history of preoperative postictal 
psychosis and with developing manic or depressive episodes following 
surgery particularly for those who had left sided lobectomy [13].

Risk of suicide is four times greater than the general population and 
deliberate self harm is 6 times more frequent in patients with epilepsy 
particularly in those who have temporal lobe epilepsy and following 
surgical treatment [2].

Psychosis
Psychotic symptoms in epilepsy usually occur in the inter-ictal 

or post-ictal states, and they are rarely occurring in the ictal states. 
Therefore, psychosis in patients with epilepsy can be divided into three 
types including chronic and acute interictal psychoses and postictal 
psychosis. The mentioned types represent about 95% of psychotic 
symptoms that occur in patients with epilepsy [14]. 

Transient postictal psychotic episodes are more common in 
patients with unilateral hippocampal sclerosis than those who have 
negative MRI findings [15]. About  88% of  patients presenting with 
postictal psychosis were found to have a relative increase of right 
temporal perfusion and SPECT findings  suggested a trend of right-
sided temporal predominance regardless of the location (right sided / 
left sided) of the pathology suspected during a non-psychotic state [16]. 
Psychotic symptoms usually occur 12-72 hours following seizure and 
can be delayed up to one week. The Postictal psychosis has pleomorphic 

Pre-ictal symptoms Prodromal states that occur several hours or days 
before seizures

•	 Increasing tension.
•	 Anxiety.
•	 Depression 

Ictal psychiatric symptoms Psychiatric disturbances that are directly related to 
seizure.

•	 Confusional states.
•	 Affective symptoms and anxiety.
•	 Automatisms.
•	 Hallucinations (olfactory or gustatory).

Post-ictal psychiatric symptoms Psychiatric disturbances that occur hours following 
seizures. 

•	 Cognitive symptoms, delirium and impaired.
•	  consciousness 
•	 Psychosis.
•	 Violence is rare.

 Inter-ictal psychiatric disorders. Psychiatric disorders that occur between seizures.

•	 Cognitive symptoms.
•	 Mood disorders and suicide (depression is 
more common).
•	 Anxiety.
•	 Inter-ictal psychosis.
•	 Sexual behavior.
•	 Personality changes.
•	 Somatoform and dissociative disorders

Table 1: Classification of psychological and behavioral disturbances that occur in epilepsy
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presentation which may include delusions of persecution, grandiosity, 
and reference. Delusions can also be of somatic and religious types. 
Catatonia and hallucinations can also occur; and mood symptoms are 
often prominent [17]. 

Chronic psychotic disorders such as schizophrenia and related 
pshoses, should be considered as a possible differential diagnosis for 
psychotic symptoms in patients with epilepsy. There is an increased 
risk of schizophrenia and schizophrenia-like psychosis in patients 
with epilepsy, which increases with age, presence of family history 
of psychosis, family history of epilepsy and developing epilepsy at a 
later age. The increased risk for schizophrenia or schizophrenia-like 
psychosis was not related to gender or type of epilepsy [18]. Patients 
who have history of Schizophrenia and epilepsy were found to have  
an earlier onset and more severe forms of epilepsy characterized by 
history of status epilepticus, and multiple seizure types   compared to  
controls who have epilepsy but no psychiatric symptoms. They have 
shown various EEGs abnormalities including temporal lobe discharges 
but there was no lateralization to either side (12).

Aggression
In relation to seizures, aggression in people with epilepsy can be 

ictal, post-ictal or inter-ictal, and it is a kind of affective aggression that 
is usually associated with high emotional arousal, anger or fear [19]. 
One large series suggest that ictal violence is extremely rare and was 
found to be less than 0.3 % [20]. Post-ictal aggression is rare but more 
common than aggression occurring during the seizure episodes. Post-
ictal aggression may be related more too male gender and psychotic 
experiences and can be recurrent and stereotyped following a cluster of 
seizures than after a single ictus. Patients are usually remorseful in the 
inter-ictal period [21].

Aggressive behavior in patients with temporal lobe epilepsy is 
associated with male gender, early onset of seizures, long-standing 
behavioral problems, low IQ scores and poor occupational records 
[22]. Brain structures that mediate aggression include periaqueductal 
grey matter, hypothalamus, amygdala, limbic structures, and frontal 
lobes [19,22-24].     

Examination of 50 patients with temporal lobe epilepsy of which 25 
patients with and 25 without history of intermittent explosive disorder, 
revealed no higher prevalence of amygdala sclerosis in the aggressive 
patients. However, 20% of patients with temporal lobe epilepsy and 
aggression had severe amygdala atrophy, and 28% had left temporal 
lobe lesions affecting the amygadala and periamygdaloid structures 
[19].    

Frontal lobe epilepsy may present with disinhibition, loss of 
impulse control, and impulsive aggression. Such presentations can 
be related to the orbitofrontal cortex which connects the frontal 
and limbic structures which are involved in the control of behavior. 
Deviant social behavior and affective symptoms can also be associated 
with damage to the anterior cingulated gyrus which has connections to 
the amygdala [7].

Cognitive Symptoms and Pervasive Developmental 
Disorders

Cognitive symptoms are relatively common in patients suffering 
from epilepsy, particularly chronic and refractory forms of epilepsy 
[25]. Study of learning disabilities in children with epilepsy indicated 

that 48% had learning disability reflected in at least one academic 
area by using the IQ-achievement discrepancy definition. By using 
low-achievement definitions, 41% to 62% of children had difficulties 
in at least one academic area [26]. Progressive cognitive decline has 
been reported in patients with epilepsy. Factors that can be implicated 
include the nature, timing, and course of cognitive impairment in 
addition to factors related to epilepsy such as chronic symptoms, and 
refractory epilepsy [27].

There is an increased incidence of Attention Deficit Hyperactivity 
Disorder (ADHD) in patients with epilepsy which is estimated to be 
about 7.76 cases per 1000 person-years compared with an incidence 
of 3.22 in patients without history of epilepsy. Similarly, the incidence 
of epilepsy is greater in patients suffering from ADHD approaching 
3.24 cases per 1000 person-year, compared with an incidence of 0.78 in 
those without history of ADHD [28].

There is a high prevalence of autism in children with epilepsy and 
there is also a high prevalence of epilepsy in children diagnosed with 
autism. Both conditions are also associated with intellectual disabilities 
and this observation suggests that intellectual disability can be a possible 
connection between the two disorders [29]. Study of 150 individuals 
who were previously diagnosed with childhood autism indicated that 
epilepsy developed in 22% of participants when they were later assessed 
at the age of 22 years and above. The onset of seizures was after 10 years 
of age for most of the cases; and they were predominantly generalized 
tonic-clonic seizures (88%) [30].  

Other Psychiatric Comorbidities
Example of other psychiatric problems that may exist in patients 

with epilepsy are the dissociative symptoms which can manifest as 
psychogenic non-epileptic seizures, personality changes and sexual 
dysfunction such as decreased libido and loss of sexual interest. 

Dissociative symptoms manifesting as seizures were reported in 
9% to 50% of patients in specialist epilepsy centers [31]. Psychogenic 
non-epileptic seizures (pseudoseizures) and dissociative states 
are very difficult to differentiate from epileptic seizures. Video 
electroencephalogram is the gold standard for proper diagnosis, but 
this procedure is expensive and time-consuming [32]. Diagnosis of 
pseudoseizure is suggested by identifiable psychosocial precipitating 
factors, history of physical or sexual abuse, family history of psychiatric 
problems, unusual or variable pattern of seizures, and absence of 
autonomic signs [2].

There is a debate about the presence of certain personality 
characteristics linked to epilepsy. Hisorically, the epileptic personality 
has been described by the following characteristics: egocentricity, 
religiosity, irritability, quarrelsomeness, and sticky thought processes. 
Later surveys suggest that only minorities of patients with epilepsy 
(particularly those with temporal lobe lesions) have serious difficulties 
related to personality [2]. Some studies suggest that personality 
disorders can also occur in other types of epilepsy and not only 
temporal lobe epilepsy. For example, one study including 43 patients 
with juvenile myoclonic epilepsy has shown that personality disorders 
were present in 23% of patients [33].

Although reproductive and sexual lives are normal in most of the 
patients with epilepsy, around 20% to 30% of females have dysfunctions 
in libido, arousal, and orgasm. Sexual problems in males with epilepsy 
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including problems  of sexual interest and sexual performance which 
can be  related to  increased sex hormone-binding globulin levels and 
lower bioactive testosterone levels due to use of enzyme-inducing 
antiepileptic medications such as   carbamazepine [34].

Psychiatric Side Effects of Antiepileptic Drugs
Despite the fact that  some antiepileptic medications have positive 

effects in improving psychiatric symptoms ( commonly used as mood 
stabilizers, such as valproate, carbamazepine, lamotrigine; and some 
can improve anxiety symptoms), but they can also be associated 
with adverse psychiatric events including behavioral problems (most 
commonly), affective symptoms and rarely psychosis [35]. Table 2 
summarizes some of the adverse psychiatric events that can be associated 
with antiepileptic drug treatment. New onset of psychiatric symptoms 
such as psychosis and depression can occur with anticonvulsant drugs. 
Paradoxical onset of depression in patients who have well-controlled 
seizures by antiepileptic drug treatment may be explained by forced 
normalization and the effect of antiepileptic medications on lowering 
the levels of folic acid [36].

Few cognitive symptoms can be associated with vigabatrin, 
topiramate, tiagabine, gabapentin, lamotrigine and levetiracetam [37]. 

Psychotic symptoms can be induced by ethosuximide, vigabatrin, 
phenytoin, topiramate carbamazepine, phenobarbital, primidone and 
benzodiazepines. Psychosis can occur in 6% of patients of patients 
receiving topiramate, 0.8% of patients with tiagabine treatment and 
0.3% of patients taking lamotrigine. Between 2-4% of patients taking 
vigabatrin can develop schizophrenia-like psychosis [37-40].

Depression can be associated with the following antiepileptic 
drugs: acetazoleamide, barbiturates, ethosuximide, carbamazepine, 
gabapentin, felbamate, levetiracetam, piracetam, phenytoin, tiagabine, 
topiramate, vigabatrin and zonisamide. There is limited evidence of 
self-harm and suicidal behavior linked to levetiracetam, tiagabine, 
topiramate and vigabatrin [41].

In 2008, the U.S. Food and Drug Administration (FDA) published a  
meta-analysis of data including all clinical trials involving antiepileptic 
drugs. Suicidal risk was found to be 0.43 per 1000 patients in active 
drug arms compared with a rate of 0.22 per 1000 in the placebo 
arm. However, risk of suicide due to antiepleptic drugs remains a 
controversial issue. Careful psychiatric assessment and screening for 
depressive symptoms and suicidal thoughts is advisable both before 
and during treatment with antiepileptic medications [42-44]. 

Use of Psychotropic Medications for Patients with 
Epilepsy

Some of the psychotropic medications are associated with a dose-
related risk of reducing seizure threshold, particularly if they are 
inducing severe hyponatraemia. Therefore, treatment should be started 
with lower doses and increased gradually [41].

Increased incidence of seizures is associated with antipsychotics 
particularly clozapine and olanzapine, and with the antidepressant 
clomipramine. Other psyhotropic medications which have high 
incidence of seizures include alprazolam, bupropion immediate release 
form, and quetiapine [45].

Some studies found no statistically significant difference in 
frequency of seizures between the period before using psychotropics 
and treatment period. This finding has been documented in a 
retrospective assessment of  57 consecutive patients  with epilepsy who 
are also using different psychotropic medications indicated that seizure 
frequency decreased in 33%, was unchanged in 44%, and increased in 
23% of patients during psychotropic drug therapy [46].

Good choices of antipsychotic medications for patients with 
epilepsy include: trifluperazine, haloperidol, and supliride which have 
low proconvulsive effects. Care is required when using risperidone, 
olanzapine (may affect EEG and myoclonic seizures reported), 
quetiapine (may reduce seizure threshold up to two-fold), and 
aripirazole. Antipsychotics that are known as being epileptogenic should 
be avoided such as clozapine, chlorpromazine and zotepine. Good 
choices among antidepressants include moclobemide, and Selective 
Serotonin Re-uptake Inhibitors (SSRIs). Mirtazapine, reboxetine, 
venlafaxine and duloxetine should be used with caution. Bupropion 
and most of the tricyclic antidepressants (such as amitriptyline and 
clomiramine) are epileptogenic and should be avoided in patients with 
epilepsy [41]. 

Conclusion
Epilepsy and its treatment are associated with a wide range of 

psychiatric symptoms including mood disorders, psychosis and 
cognitive impairment. On the other hand, some of the psychotropic 
medications used for treatment of emerging psychiatric symptoms 
in patients with epilepsy may reduce seizure threshold. Evaluation of 
psychiatric symptoms in relation to seizures is essential for decision 
regarding the necessity of using psychotropic medications and the 
choice of psychotropics, if needed, depends on their effect on seizure 
control.

Depression

Acetazoleamide, barbiturates, ethosuximide, carbamazepine, 
gabapentin, felbamate, levetiracetam, piracetam, phenytoin, 
tiagabine, topiramate, vigabatrin and zonisamide.

•	 Etiology may be related to forced normalization or 
decreasing folic acid levels.
•	 Increased risk with rapid dose titration (e,g, 
topiramate) 

Suicidal behavior
 levetiracetam, tiagabine, topiramate and vigabatrin. •	 Limited evidence

Cognitive symptoms
Vigabatrin, topiramate, tiagabine, gabapentin, lamotrigine and 
levetiracetam. •	 Both epilepsy and antiepileptic drugs may be 

implicated 

Psychotic symptoms Ethosuximide,  vigabatrin, phenytoin, topiramate, carbamazepine, 
phenobarbital, primidone and benzodiazepines.

•	 May be related to forced normalization (psychotic 
symptoms emerge when frequency of seizures diminished). 

Table 2: Adverse  Psychiatric Events Associated with Antiepileptic Drugs
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