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Abstract
The objective was to determine prevalence and predictive risk factors of suicidality in a large
sample of epilepsy outpatients. We prospectively examined 193 consecutive adult epilepsy
outpatients for depression, including suicidal ideation. Demographic and epilepsy factors,
medication toxicity and health-related quality of life were also evaluated. The prevalence of
suicidal ideation within the past two weeks was 11.9%. Although medication toxicity, health-
related quality of life and BDI scores were each associated with suicidal ideation in the bivariate
analyses, only the BDI remained significant in the logistic regression analysis. About one-fourth
of the subjects with suicidal ideation had no significant symptoms of depression. Recent thoughts
of suicide are a common occurrence in the outpatient epilepsy clinic setting, but are not predicted
by gender, age, seizure factors, medication toxicity or self-perceived quality of life. Although
depression is associated with suicidal ideation, about one-fourth of suicidal subjects was euthymic
or only mildly depressed.
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INTRODUCTION
Suicide risk is elevated in persons with epilepsy compared to the general population and
completed suicide is an important contributor to their increased mortality[1,2]. Suicide is
ranked as the second leading cause of death in a young, working age population, in the
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recent report by the Center for Disease Control and Prevention (CDC)[3]. Each year about 5
million people in the US have suicidal ideation, and nearly half of individuals express their
intent prior to suicide[4,5]. Thus, suicidal ideation may be an important warning sign that
precedes suicide, especially in population with increased risk such as epilepsy.

Robertson[5] reviewed rates of suicides in epilepsy patients and found in more than twenty
available studies that, on average, 11.5% of all deaths were due to suicide. This is about 10-
fold higher rate than 1.4% of deaths by suicide in the general population[6]. Jones et al.[1]
recently reported from a multicenter trial that included 139 patients with epilepsy, in which
our center also participated with a different group of patients, that suicidal ideation is
common in patients with epilepsy. Using specific modules of the Mini International
Neuropsychiatric Interview (M.I.N.I.) as part of their psychiatric evaluation, the group found
that 12.2% of patients had recent suicidal ideation. Intuitively one may assume that people
with epilepsy become suicidal due to the chronic, disabling nature of their illness. This
“reactive model” is supported by data indicating that the concept of learned helplessness and
attributional style in particular is related to the pathogenesis of depression in epilepsy[7].
Recent studies showed that premorbid suicidal behavior may have an important role in the
neurobiology of epilepsy. A study from Iceland suggests that suicide attempt, and not only
depression, is independent risk factor for the development of unprovoked seizures[8]. In this
population the risk for unprovoked seizure was 3.5-fold higher and remained significant
after adjusting for major depression, bipolar disorder and cumulative alcohol intake. This
suggests that suicidal behavior can precede the occurrence of a first unprovoked seizure.
Increased prevalence of depression in epilepsy patients may also contribute to their
increased suicidal rate, but this was not systematically investigated. The prevalence of
depression in persons with epilepsy is significantly higher than in the general population,
occurring in 25–55% patients with pharmacoresistant epilepsy and it is lower but still
elevated in persons with fully controlled seizures[2,9].

In this study we evaluated the prevalence of suicidal ideation in a tertiary epilepsy clinic.
This is the first study to our knowledge to determine predictive factors for suicidal ideation
in epilepsy patients. We hypothesized that depression would be a stronger independent
predictor of suicidality than seizure factors or social and vocational dysfunction.

METHODS
Subjects

We analyzed a group of 193 consecutive adults with epilepsy in the tertiary epilepsy clinics
at Washington University. All participants signed an informed consent form approved by the
Institutional Review Board. Demographic variables for age, gender, race, employment,
marital status, chemical dependency, years of education, and seizure factors for type of
epilepsy, localization of seizure focus, seizure frequency and epilepsy duration were
evaluated. Medication toxicity was assessed with the Adverse Events Profile (AEP). The
QOLIE-89 was used to measure self-perceived quality of life.

Clinical and Epilepsy Assessments
Seizure classification was based on the definitions proposed by the International League
Against Epilepsy (ILAE)[10]. Seizures were monitored by seizure records maintained by the
subjects in conjunction with their physicians. Seizure frequency was defined as the total
number of complex partial and generalized seizures in a month, and averaged for the
previous six months. We also assessed type of and number of drugs subjects were using at
the time of their evaluation for suicidal ideation.
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Adverse Medication Effects Assessment
The Adverse Events Profile (AEP) was developed to evaluate the most common negative
side effects reported by patients taking antiepileptic drugs (AED)[11]. The AEP is a self-
report instrument that consists of 19 items for evaluation of antiepileptic drug side effects,
using a Likert scale from 1 to 4, with 4 indicating more frequent occurrences. A score
ranging from 19 to 76 may be calculated to measure total side effect burden of a medication
regimen. The AEP was demonstrated to differentiate and quantify the severity of side effects
of AEDs[11].

Quality of Life Assessment
The QOLIE-89 is widely used inventory for assessment of self-perceived quality of life in
persons with epilepsy[12,13]. This instrument contains the Short Form (SF)-36, a
comprehensively studied health-related quality of life (HRQOL) questionnaire used in
various investigations determining effect of chronic diseases, and 53 additional items
assessing influence of recurrent seizures and epilepsy-related disability. It includes 17
subscales to examine broad range of domains of social, vocational and seizure factors. The
scales produce a score ranging from 0 to 100, with higher scores indicating better self-
perceived life quality.

Assessment of suicidal ideation and depressive symptoms
During a routine clinic visit all patients were evaluated for the presence of depression with a
clinical interview and were asked to rate presence of suicidal ideation. This evaluation
included the Beck Depression Inventory (BDI), a widely used test for assessment of recent
symptoms of depression, also validated for use in epilepsy[1]. The BDI requires a self-rating
from 0–3 on 21 items based on experience in the past 14 days; a cumulative total from the
addition of individual scores is recorded. Scores of 11 to 15 are indicative of mild, 16–23 of
moderate, and 24 or greater of severe depression. A score greater than 15 is considered to
represent clinically significant depression[14]. Question 9 of the BDI asks specifically about
suicidal thoughts or wishes. It provides following options: 0 [I don’t have any thoughts of
killing myself], 1 [I have thoughts of killing myself, but I would not carry them out], 2 [I
would like to kill myself] and 3 [I would kill myself if I had the chance]. Using these
categories we split subjects into two groups: one group consisted of patients who marked the
answers “1”, “2” or “3”, i.e. with suicidal ideation; and the other group of patients who
marked the answer “0”, without suicidal ideation.

Statistical Analyses
We used Student’s t-test and chi-square test for group comparisons for clinical variables and
for the BDI, AEP and QOLIE-89 total scores, and a Mann-Whitney U test for independent
group comparisons. A value of p< 0.05 was considered as significant. All statistical analyses
were performed in SPSS (SPSS Inc., Chicago, IL).

RESULTS
We found that 11.9% (23 out of 193) of patients with epilepsy had recent suicidal thoughts.
Two of these patients also stated they would kill themselves if they had a chance.

Demographic, vocational, social and seizure-related variables were similar in the patients
that endorsed suicidal ideation (N= 23) and the group without suicidal ideation (N= 170).
Depression, medication toxicity and QOLIE-89 scores were significantly worse in the
patients that endorsed suicidal ideation (χ2, p< 0.0001 for each). In addition, there were
more patients who attempted suicide in the past in the group with current suicidal ideation
(χ2, p< 0.05), Table 1.
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In our total sample (n= 193), 38.4% of patients endorsed significant symptoms of depression
defined as a BDI >11. More patients with moderate to severe depression, which is defined
by a total BDI ≥15, had recent suicidal thoughts (17 out of 44, 38%), than euthymic or
mildly depressed patients, with the BDI<15 (6 out of 149, 4%), χ2, p< 0.0001, Figure 1A.

Multivariate regression analysis including demographic factors (age and gender), seizure-
related factors (seizure frequency and epilepsy duration), medication toxicity (AEP score),
self-perceived quality of life (QOLIE-89 total score) and the BDI total score as independent
variables, found that only the BDI total score had significant association (β of 0.177, p<
0.0001), Table 2.

Although suicidal ideation was associated with higher BDI scores, 26% (6 of 23) of this
group scored in the euthymic or mildly depressed range with the BDI< 15, Figure 1B.

DISCUSSION
We found that on average every 8–9th patient in this study group endorsed suicidal ideation
during previous two weeks. Although self-perceived quality of life, medication toxicity, and
the BDI score were each associated with suicidal ideation, regression analysis demonstrated
that only depression remained a significant predictor of suicidal thoughts.

Our results indicate that suicidal ideation in epilepsy outpatients is common; 10.9% of
patients endorsed recent suicidal ideas, and additional 1.0% stated that they would have
killed themselves if they had a chance. Moreover, three patients had already attempted
suicide in the past. This confirms earlier finding from Jones et al.[1]. In their study 12.2% of
patients reported recent interictal suicidal thoughts. This group used a different instrument,
the M.I.N.I., in structured psychiatric interviews and found that suicidal ideas in epilepsy
patients are more common in patients with current Axis I disorder, primarily major
depression, anxiety or both, but did not examine other possible risk factors.

Standardized mortality ratio (SMR) in epilepsy patients is increased and in most studies is in
the range of 1.6–5.3[15–17]. The SMR in newly diagnosed epilepsy was highest during the
first year after diagnosis at 5.1 (95% CI 3.8–6.5), and declined to 2.5 (95% CI 1.5–3.9) at 3
years, and 1.3 (95% CI 0.7–2.0) at 5 years. The SMR for patients with idiopathic epilepsy
was 1.6 (95% CI 1.0–2.4), for remote symptomatic epilepsy 4.3 (95% CI 3.3–5.5) and for an
acute symptomatic epilepsy 2.9 (95% CI 1.7–4.5)[17]. A recent study examined records
from 224 patients with epilepsy in Iceland and found highest mortality rate due to suicide
(SMR was 5.8, 95% CI 1.56–14.84), than any other causes of death in men with
epilepsy[18]. Another large study of 9061 epilepsy patients in Sweden using hospital
discharge diagnosis of epilepsy, also reported an excess mortality rate due to suicide (SMR
3.5, 95% CI 2.6–4.6)[19].

Christensen et al.[20] conducted a large population-based, case control study of more than
20,000 persons who committed suicide from 1981 to 1997 in Denmark. In this study it was
observed that epilepsy patients had 3 times higher risk of comitting suicide compared to
controls (rate ratio 3.17, 95% CI 2.88–3.50). The risk remained high (1.99, 95% CI 1.71–
2.32) after excluding those with a history of psychiatric disease and adjusting for
socioeconomic factors. The highest risk of suicide was identified in epilepsy patients with
comorbid psychiatric disease (rate ratio 13.7, 95% CI 11.8–16.0). Causality of suicidal
ideation and attempted and completed suicide has been examined in prior studies. In the
longitudinal National Comorbidity survey of the general population in the US, 13.5%
participants reported lifetime suicidal ideation, 3.9% a suicide plan, and 4.6% a suicide
attempt. Cumulative probabilities were 34% for the transition from ideation to a plan and
72% from a plan to an attempt, and 26% from ideation to an unplanned attempt[21]. About
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90% of unplanned and 60% of planned first attempts occurred within one year of the onset
of ideation. In a recent study of newly diagnosed unprovoked seizures among Icelandic
men[8], a history of attempted suicide was 5.1-fold more common in epilepsy patients than
in controls. Suicide attempt was significantly associated with an increased risk for
development of unprovoked seizure, even after adjusting for age, sex, cumulative alcohol
intake and major depression. A relationship of suicide attempts among patients with epilepsy
and comparably handicapped controls with other chronic disabilities found that 30% of
patients with epilepsy had attempted suicide as compared with 7% of the handicapped
controls[22].

Our data suggest that recent thoughts of suicide are strongly associated with depression and
not by seizure factors (epilepsy type or localization of seizure focus, seizure frequency and
duration of epilepsy), age, gender, medication toxicity or decreased quality of life. In this
study 38.4% patients had recent depressive symptoms, and suicidal ideation was more
common in patients with clinically significant symptoms of depression. The generally
difficult psychosocial conditions of patients with chronic epilepsy have frequently been
assumed as the major risk factor for elevated suicide rate. Although studies agree that only a
complete seizure freedom can improve quality of life[23], some suggested that decreased
quality of life may be due to increased seizure severity, epilepsy duration, patients’ age and
medication toxicity. Baker et al.[24] evaluated psychological and social factors in
adolescents with epilepsy and reported that high seizure frequency and lower levels of
knowledge about epilepsy were significantly associated with depressive symptoms, lower
self-esteem and higher levels of social anxiety. In this study, we also show that although
depression was associated with suicidal ideation, 26% of patients were euthymic or had only
mild depressive symptoms. This is similar to observation by Hesdorffer et al.[8] that a
significant number of subjects who attempted suicide previously never met criteria for major
depression according to DSM-IV.

We showed that depression and not seizure factors or quality of life predicts suicidal
ideation, which is a novel contribution to the research of neurobiology of depression in
epilepsy. Some authors already hypothesized that the underlying cause of depression could
be a specific aspect of structural or functional brain abnormality, rather than a result of
various social and vocational factors. Quiske et al[25] found an association between mesial
temporal sclerosis and depressive symptoms, and other groups found association of glucose
metabolism[26] or cerebral blood flow[27] in the prefrontal or temporal regions in patients
with complex partial seizures and depressive symptoms. In our earlier report, we observed
that in the group of 62 epilepsy patients those with recent depressive symptoms assessed
with the BDI, had decreased cerebral glucose metabolism limited to the temporal regions,
irrespectively of their age, type of seizures or seizure frequency, or medication toxicity[28].

In this study we also looked at type or number of antiepileptic drugs the subjects were taking
at the time of their assessment. We found no association of suicidal ideation when we
compared subjects taking one or more antiepileptic drugs concomitantly (χ2 of 0,53). No
specific antiepileptic drug was associated with significant suicidal ideation. In fact,
lamotrigine was the most frequently used drug in the subjects that endorsed suicidal ideas,
but lamotrigine is considered to have a positive psychotropic effects and it has an FDA
indication for treatment of bipolar disorder. Although some medications have positive
psychotropic effect, like SSRIs, that are associated with suicidal ideation, it was only in
children, therefore it is unlikely that lamotrigine had this effect in our patients. There are a
number of limitations to this study. Our data are cross-sectional and longitudinal studies
may be necessary to establish causality and correlate clinical symptoms with changes in
dynamic brain function over time. Another limitation to the study is that we assessed
patients from a specialty clinic in a tertiary center, and the results presented might not be
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generalizable to patients with well-controlled seizures. Psychiatric literature indicates that
anxiety can contribute to suicidal ideations.

In summary, we found that suicidal ideation is a common finding in epilepsy outpatients.
Depression and not seizure factors or self-perceived quality of life is an independent
predictor of suicidal ideation in this study. Our data also emphasize the importance of
identifying and treating depression in epilepsy population. Greater attention should be
directed to early recognition of suicidal ideation, because self-reported instruments we used
were not sufficient. This study suggests that we need to directly evaluate for presence of
suicidal ideations and suicidal plan. It shows that the BDI overall score in normal range does
not exclude and is not sufficient to detect all subjects with suicidal ideation.
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Highlights

• We determined prevalence and predictive risk factors of suicidality in epilepsy

• The prevalence of suicidal ideation within the past two weeks was 11.9%

• Thoughts of suicide are common in the outpatient epilepsy clinic setting

• Depression is associated with suicidal ideation

• Over one fourth of suicidal subjects was euthymic or only mildly depressed
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Figure 1.
A. Relation of presence of suicidal ideation in epilepsy outpatients without (BDI < 15) and
with clinically significant depressive symptoms (BDI ≤ 15). B. Boxplots with median lines
and extremes show association of presence (Yes) and absence (No) of suicidal ideation with
the BDI total score
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Table 1

Clinical variables in the group of epilepsy patients with and without suicidal ideation

Suicidal ideation N= 23 No suicidal ideation N= 170

AGE (yrs) 37±12 39±12

GENDER (M/F in %) 48/52 52/48

RACE (White/Afr.Amer. in %) 95.7/4.3 84.7/14.7

SEIZURE TYPE (%)

Simple partial 4.3 15.3

Complex partial 78.3 65.9

IGE 17.4 18.8

SEIZURE LOCALIZATION (%)

temporal R/L 21.7/13.0 17.6/22.4

frontal R/L 4.3/0 1.2/8.8

parietal R/L 0/0 1.2/2.9

generalized 8.7 18.8

SEIZURE FREQUENCY/Month 7.7±18.2 4.0±8.5

NUMBER OF AEDs 1.9±0.9 1.6±0.8

EDUCATION (yrs) 13.0±2.9 13.7±2.6

EMPLOYED (Y/N) 30.4/69.6 54.2/45.8

MARRIED/SINGLE 45.5/54.5 53.6/46.4

BDI score 22.5±8.6* 7.7±7.8

AEP score 48.3±8.7* 37.5±11.4

QOLIE-89 score 46.7±12.5* 67.5±19.9

PRIOR SUICIDE ATTEMPT (%) 13*(n= 3) 1 (n= 2)

*
χ2, p< 0.0001

IGE idiopathic generalized epilepsy

AED antiepileptic drug

BDI Beck Depression Inventory

AEP Adverse Events Profile

QOLIE Quality of Life In Epilepsy
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Table 2

Multivariate regression analysis: total BDI score was the only independent predictor of suicidal ideation

β p<

BDI 0.177 0.0001

AEP −0.008 0.85

QOLIE-89 −0.007 0.82

Seizure frequency 0.011 0.65

Age −0.054 0.06

Gender −0.049 0.93

Epilepsy Behav. Author manuscript; available in PMC 2013 August 01.


