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Introduction

Suicide is the tenth leading cause of death worldwide,1 with 
approximately 800,000–1,000,000 people succumbing annu-

ally and a mortality rate of 11.6 per 100,000 persons per year.2 
The Organization for Economic Co-operation and Develop-
ment (OECD) has reported that suicide is a significant cause of 
death in many OECD countries, accounting for over 150,000 
deaths in 2011.3 Korea has the highest suicide rate of the 34 
OECD countries, at 33.3 deaths per 100,000 population.3 Al-
though suicide rates have decreased by more than 20% across 
OECD countries since 1990,3 the rate has continued to in-
crease in Korea, where suicide has become the fourth leading 
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Background and PurposezzPeople with epilepsy (PWE) are more likely to experience suicid-
ality, with suicidal ideation and attempts, than people without epilepsy (PWoE). The aims of the 
present study were to determine 1) the characteristics of suicidality in Korean PWE, 2) whether 
PWE with suicidality receive psychiatric intervention, and 3) the risk factors for suicidality.

MethodszzPatients who consecutively visited epilepsy clinics at secondary- and tertiary-care 
hospitals were recruited (n=684), along with age- and sex-matched PWoE (n=229). The presence 
of current major depressive disorder (MDD), generalized anxiety disorder (GAD), and/or suicid-
ality was established using the Mini International Neuropsychiatric Interview-Plus Version 5.0.0. 
The Korean version of the Liverpool Adverse Events Profile (K-LAEP) was applied to detect 
adverse effects of antiepileptic drugs (AEDs).

ResultszzSuicidality was present in 208 (30.4%) of the 684 PWE. The rate of suicidality was 4.6 
times higher among PWE than PWoE, and 108 (15.7%) PWE had suicidal ideation and had at-
tempted suicide. Among those who had attempted suicide, 40.7% had made at least two attempts. 
The most common method of suicide attempt was drug overdose (34.9%). Unfortunately, of the 
208 PWE with suicidality, 136 (65.4%) did not receive psychiatric intervention. The risk factors 
for suicidality were MDD [odds ratio (OR)=6.448, 95% confidence interval (CI)=3.739–11.120, 
p<0.001], GAD (OR=3.561, 95% CI=1.966–6.452, p<0.001), item scores of 3 or 4 on the K-
LAEP (OR=2.688, 95% CI=1.647–4.387, p<0.001), and a history of febrile convulsion (OR= 
2.188, 95% CI=1.318–3.632, p=0.002).

ConclusionszzSuicidality is more prevalent in PWE than in PWoE. Clinicians should monitor 
psychiatric disorders and the adverse effects of AEDs in PWE in an attempt to reduce the inci-
dence of suicidal ideation or suicide attempts in this patient population.
 J Clin Neurol 2015;11(1):32-41
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cause of death.4 Psychiatric disorders, and notably depression, 
anxiety, psychotic, and personality disorders, are well known 
as the main risk factors for suicide.1 Therefore, close observa-
tion and management of high-risk populations with psychiat-
ric disorders are mandatory for reducing the suicide rate.

People with epilepsy (PWE) have a high risk of developing 
psychiatric disorders. According to a review of the literature, 
9–37% of PWE meet the criteria for depression and 11–25% 
for anxiety, compared to 6–19% and 7–11%, respectively, of 
the general population or people without epilepsy (PWoE).5 
A Korean hospital-based study found that the risk of develop-
ing depression is 3.2-fold higher and the risk of developing 
anxiety is 4.8-fold higher in PWE than in healthy controls.6 
Along with the high prevalence of psychiatric disorders, PWE 
appear to have a higher risk of developing suicidality, with 
suicidal ideation and suicide attempts, than do PWoE. A Ca-
nadian population-based study exploring numerous aspects of 
mental health in PWE in the community found that the life-
time prevalence of suicidal ideation is 25%, which is almost 
two times higher than that for PWoE.7 A Danish population-
based study found that the risk of committing suicide is three 
times higher among PWE than in the general population,8 and 
a Korean hospital-based survey at two tertiary-care centers 
found that suicidal ideation is 3.6 times more common in PWE 
than in healthy controls.6 Although suicidal ideation may be a 
significant warning sign for suicide attempts, most people who 
experience suicidal ideation do not actually commit suicide.9 
Therefore, investigations of suicide should include the charac-
teristics of suicide attempts, such as the frequency, number, 
and method of suicide attempts. However, these characteris-
tics were not evaluated in the aforementioned Korean study.

According to studies carried out in the US and Europe, the 
major risk factors for suicidality are psychiatric disorders or 
psychiatric symptoms.8,10,11 The following seizure-related pa-
rameters have also been proposed as risk factors: daily dose, 
type, or number of antiepileptic drugs (AEDs), socioeconomic 
status, and female gender.8,11,12 The use of AEDs has been high-
lighted as a potential risk factor.13 In 2008, the US Food and 
Drug Administration reported a twofold increased risk of sui-
cidal ideation or suicide attempts for 11 AEDs [odds ratio 
(OR)=1.80 and 95% confidence interval (CI)=1.24–2.66].14 
However, the available data are not methodologically strong 
enough to support or reject the claimed increased risk of sui-
cidality with AEDs.15 Given the controversy regarding the 
impact of AEDs on suicidality, a study of the adverse effects 
of AEDs as a risk factor for suicidality may additionally pro-
vide evidence to resolve that issue. In Korea, the risk factors 
for suicide have been investigated in only one hospital-based 
study in which 257 PWE were recruited, which demonstrat-
ed that the strongest predictor for suicidal ideation was de-

pression symptoms, followed by obsessive-compulsive symp-
toms, hostility, and paranoid ideation; seizure-related factors 
did not appear to contribute to suicidal ideation.16 The limita-
tions of that study were that the socioeconomic status and ad-
verse effects of AEDs were not considered as variables con-
tributing to suicidal ideation, and the risk factors for suicide 
attempts were not examined. Therefore, studies are required 
to determine the risk factors for suicidality, including suicidal 
ideation and suicide attempts, in which the effects of socioeco-
nomic status and adverse effects of AEDs are also considered.

While many population- or hospital-based studies have been 
conducted in Western countries to investigate suicidality and 
its risk factors in PWE,17 such studies involving large numbers 
of PWE have not been performed in Korea. Furthermore, the 
proportion of patients with suicidality who actually receive a 
psychiatric intervention in Korea has not been established. 
Therefore, the aims of the present multicenter trial were to 
determine the characteristics of suicidality in a large number 
of Korean PWE, examine the frequency of psychiatric inter-
ventions among PWE with suicidality, and to establish the in-
volved risk factors.

Methods

Subjects
Subjects who visited epilepsy clinics at secondary- and ter-
tiary-care hospitals were recruited consecutively. The partici-
pants were adults aged 21–70 years old with a current diag-
nosis of epilepsy who had been taking one or more AEDs for 
at least 1 year; all were able to provide informed consent to 
participate and agreed with the study protocol. The following 
exclusion criteria were applied: 1) insufficient information in 
the medical records, 2) mental retardation or serious medical, 
neurological, or psychiatric disorders that prevent the patient 
from understanding the questionnaire or cooperating with the 
study, and 3) refusal to respond to the questionnaires. Age- 
and sex-matched PWoE were also recruited, including parents, 
children, or relatives of the patients, medical students, and 
hospital employees without epilepsy.

Study design
The Multicenter trial of Epilepsy and PSYchiatric diseases 
(MEPSY) is a multicenter, cross-sectional study assessing de-
pression, anxiety, suicidality, the burden of adverse effects of 
AEDs, and quality of life in Korean PWE. The subjects were 
consecutively enrolled beginning in November 2012 at the 
outpatient epilepsy clinics of four tertiary- and one secondary-
care hospitals in Daegu City located in the Southern part of 
Korea. This study was performed as a part of the MEPSY 
study. The Institutional Review Board of each center approved 
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the study, and all subjects provided written informed consent 
to participate before the study began. All of the participants 
were diagnosed according to the International League Against 
Epilepsy classification of seizures and epileptic syndromes.18,19 
All patients were interviewed by trained epileptologists who 
also reviewed their medical charts for demographic, social, 
and clinical information in the computerized database. Socio-
economic factors were classified as follows: having a job vs. 
not having a job; earning ≥1,000,000 Korean won (KRW)/
month (equivalent to US$ 980/month) vs. <1,000,000 KRW/ 
month; having a driving license vs. not having a driving li-
cense; and being married vs. being divorced, bereaved, or un-
married. The clinical variables included the age at disease 
onset, disease duration, seizure type, disease etiology, epilepsy 
syndrome, seizure control, magnetic resonance imaging (MRI) 
abnormality, history of febrile convulsion, family history of 
epilepsy, duration of AED intake, AED therapy regimen, and 
AED load. Etiology was divided into idiopathic and crypto-
genic/symptomatic epilepsy, and epileptic syndromes were 
divided into the following four groups: temporal lobe epilepsy 
(TLE), extraTLE, generalized epilepsy, and unknown syn-
dromes. ExtraTLE included epilepsy syndromes in which the 
epileptic attacks originate from the frontal, parietal, or occip-
ital lobes. Seizure control was divided into the following three 
groups:20

1) Well-controlled epilepsy (WCE), defined as freedom from 
seizures over the preceding year.

2) Uncontrolled epilepsy (UCE), defined according to the 
criteria used to determine drug-refractory epilepsy (i.e., the 
failure of adequate trials of two AEDs, an average of more than 
one seizure per month for 18 months, and no seizure-free peri-
ods longer than 3 months).

3) Poorly controlled epilepsy, defined as an intermediate de-
gree of seizure control that did not meet the criteria for WCE 
or UCE.

The seizure control classification for individual PWE was 
determined based on information about the seizure frequency 
that was obtained from their medical records. The AED load 
of each individual patient was estimated as the sum of the 
prescribed daily dose divided by the daily dose (DDD) ratios 
for each AED included in the treatment regimen,21 where DDD 
corresponds to the assumed average maintenance daily dose 
of a drug used for its main indication.22

Neuropsychologists evaluated eligible subjects for current 
major depressive disorder (MDD), current generalized anxiety 
disorder (GAD), and suicidality using the Mini-International 
Neuropsychiatric Interview-Plus Version 5.0.0 (MINI).23 In 
PWE, the Korean version of the Liverpool Adverse Events 
Profile (K-LAEP) was implemented to detect the adverse ef-
fects of AEDs.24 The frequency of suicidal ideation and sui-

cide attempts in PWE was established, and if suicide had 
been attempted, the number of attempts was counted and the 
method(s) of attempt noted. Also recorded was whether 
PWE experiencing suicidality were provided with a psychi-
atric intervention as part of their treatment. The timing of 
any psychiatric intervention (i.e., current or previous) was 
noted in order to establish whether the patients were submit-
ting to a psychiatric intervention while enrolled in the study. 
The variables contributing to suicidality in PWE were deter-
mined. After the risk factors were established, the probability 
of suicidality relative to the combination of risk factors was 
measured.

Interview and questionnaire

The MINI
The MINI is a brief, structured interview based on the Diag-
nosis and Statistical Manual of Mental Disorders-IV criteria, 
and is the gold standard for detecting psychiatric disorders.10 
The Korean version of this instrument has been validated.23 
Cohen’s kappa values for the diagnosis of MDD and GAD 
using the MINI were found to be 0.71 and 0.57, respectively, 
demonstrating good agreement between the MINI-based di-
agnosis and expert diagnosis. Suicidality is assessed with the 
suicidality module, which was developed by Sheehan et al.25 
and consists of the following six, differently weighted ques-
tions pertaining to the “wish for death”:

1) In the past month, did you think you would be better off 
dead or wish you were dead? (weight of 1).

2) In the past month, did you want to harm yourself? (weight 
of 2).

3) In the past month, did you have suicidal thoughts? (weight 
of 6).

4) In the past month, did you have a suicide plan? (weight of 
10).

5) In the past month, did you attempt suicide? (weight of 10).
6) Have you ever attempted suicide? (weight of 4).
Recent suicide-related questions were asked based on the 

symptoms experienced during the preceding 1 month. If re-
spondents answered “yes” for at least one of the six questions, 
they were considered to have suicidality. The degree of cur-
rent suicidality was estimated from the sum of the weighted 
score of the six questions as follows: no (score=0) or a low 
(score=1–5), moderate (score=6–9), or high (score ≥10) level 
of suicide risk.

The K-LAEP
The K-LAEP measures common adverse effects of AEDs 
during the preceding 4 weeks,24 and consists of a 19-item 
questionnaire. Each item in the questionnaire is scored on a 
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4-point Likert scale (from 1 to 4), where scores of 1, 2, 3, and 
4 indicate never a problem, rarely a problem, sometimes a 
problem, and always or often a problem, respectively. Total 
scores for the K-LAEP can range from 19 to 76, and higher 
scores are indicative of a greater burden of adverse effects. 
Cronbach’s α coefficient for this instrument is 0.9. The 21-
item version was used in the present analysis, with 2 items 
being added (thinking clearly and slurred speech) in accor-
dance with the quality-of-life study of Baker et al.26 Therefore, 
in the present study the possible K-LAEP score ranged from 
21 to 84. It was considered that items scoring 3 or 4 points 
were factors related to the adverse effects of AEDs.

Statistical analysis
The Statistical Package for the Social Sciences (SPSS version 
19.0) was used for the data analyses. Descriptive statistics 
are presented in terms of the counts, percentages, means, and 
standard deviations. The independent t test, Mann-Whitney 
U test, and chi-square test were used to compare continuous 
and categorical variables as appropriate. The chi-square test 
was used to calculate the OR and 95% CI values. Factors as-
sociated with suicidality in PWE were measured by univari-
ate and multivariate logistic regression analyses. The thresh-
old for statistical significance was set at p<0.05.

Table 1. Demographic and clinical characteristics of PWE and PWoE

Characteristic PWE (n=684) PWoE (n=229) p

Age (years) 41.5±12.2 (21–70) 41.4±12.1 (21–69) 0.890

Gender (male) 394 (57.6) 131 (57.2) 0.916

Education (years) 12.2±3.4 (0–20) 14.3±2.8 (6–21) <0.001 

Job (yes) 319 (46.6) 143 (62.4) <0.001

Household income (at least 1,000,000 KRW/month) 529 (77.3) 216 (94.3) <0.001

Driving license (yes) 367 (53.7) 200 (87.3) <0.001

Married, with no history of divorce or bereavement 358 (52.3) 142 (62.0) 0.011

Concurrent medical disease (yes) 146 (21.3) 46 (20.1) 0.686

Age at onset (years) 24.6±14.6 (0–68)   

Disease duration (years) 17.0±11.8 (1–57)   

Seizure type (partial) 549 (80.3)   

Etiology (cryptogenic/symptomatic) 482 (70.5)

Epilepsy syndrome

Temporal lobe epilepsy 250 (36.5)

Extra-temporal-lobe epilepsy 275 (40.2)

Generalized epilepsy 129 (18.9)

Unknown 30 (4.4)

Seizure control

WCE 418 (61.1)

PCE 173 (25.3)

UCE 93 (13.6)

MRI abnormality 276 (40.4)

History of febrile convulsion 125 (18.3)

Family history of epilepsy 53 (7.7)

Duration of AED intake (years) 14.0±12.1 (1–54)

Number of AEDs

Monotherapy 332 (48.5)

Duotherapy 203 (29.7)

Triple (or more) therapy 149 (21.8)

AED load 1.5±1.2 (0.1–7.7)

K-LAEP* 421 (61.5)

The data are presented as mean±SD (range) or number (%).
*Number of patients with an item scoring at least 3 points on the K-LAEP.
AEDs: antiepileptic drugs, K-LAEP: Korean version of the Liverpool Adverse Events Profile, KRW: Korean won, MRI: magnetic resonance 
imaging, PCE: poorly controlled epilepsy, PWE: people with epilepsy, PWoE: people without epilepsy, UCE: uncontrolled epilepsy, 
WCE: well-controlled epilepsy.
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Results

In total, 825 PWE were initially enrolled in the study, of which 
141 were excluded due to refusal to participate in the study 
(n=32), inability to complete the interviews or questionnaire 
because of mental retardation (n=47) or serious medical or 
neurological diseases (n=43), and old age (n=19). Therefore, 
684 PWE (mean age, 41.5 years; 57.6% male) were ultimately 
included. In addition, 229 PWoE (mean age, 41.4 years; 
57.2% male) were also invited to participate in the study. The 
demographic and clinical characteristics of all of the study 
subjects are listed in Table 1. The levels of education, employ-
ment, household income, driving license ownership, and mar-
riage were lower for PWE than for PWoE. Concurrent medi-
cal diseases were present in 146 PWE (21.3%), and included 
diabetes and other endocrinologic disorders (n=41), hyper-
tension and other cardiovascular disorders (n=37), cerebro-
vascular disease and other neurological disorders (n=24), he-
patic and gastrointestinal disorders (n=20), renal disorders 
(n=8), and other diseases (n=47). Concurrent medical diseas-
es were present in 46 PWoE (20.1%), and included diabetes 
and other endocrinologic disorders (n=11), hypertension and 
other cardiovascular disorders (n=8), cerebrovascular disease 
and other neurological disorders (n=7), hepatic and gastroin-
testinal disorders (n=6), renal disorders (n=3), and other dis-
eases (n=11). Partial onset of seizures and cryptogenic/symp-

tomatic etiologies were more prevalent among PWE than 
generalized seizures and idiopathic etiology. Of the PWE, 
61% had experienced 1 year of seizure freedom. MRI abnor-
malities were found in 276 (40.4%) PWE, and the etiologies 
of these abnormalities were hippocampal sclerosis (n=78), 
vascular lesions (n=54), traumatic injury (n=47), congenital 
anomalies (n=44), infection (n=36), tumor (n=8), and others 
(n=32). The duration of AED intake was 14.0±12.1 years 
(mean±SD; range, 1–54 years), and almost 50% of the pa-
tients received AED monotherapy. The AED load was 1.5± 
1.2 (range 0.1–7.7). With respect to adverse effects, 61.5% 
of the patients scored K-LAEP items with 3 or 4 points.

The probabilities of current MDD and GAD and suicidali-
ty for PWE and PWoE are given in Table 2. The frequencies 
of current MDD and GAD were 21.9% and 18.6% in PWE, 
respectively, and were 4.7 times and 6.3 times higher than for 
PWoE. The frequency of suicidality was 30.4% in PWE, which 
was 4.6 times higher than that in PWoE. The degree of suicid-
ality did not differ between PWE and PWoE. Suicidal ideation 
without a suicide attempt was reported by 100 PWE (14.6%), 
and combined issues manifested in 108 PWE (15.8%). Among 
the 108 PWE who attempted suicide, 64 (59.3%) had made a 
single attempt, 17 (15.7%) had made two attempts, 8 (7.4%) 
had made 3 attempts, and 19 (17.6%) had attempted suicide 
more than 3 times. In total, 40.7% of patients who attempted 
suicide had done so more than once.

Table 2. Comparison of Mini International Neuropsychiatric Interview between PWE and PWoE

PWE (n=684) PWoE (n=229) OR (95% CI) p
Current MDD 150 (21.9) 13 (5.7) 4.667 (2.592–9.405) <0.001
Current GAD 127 (18.6) 8 (3.5) 6.299 (3.032–13.087) <0.001
Suicidality (yes) 208 (30.4) 20 (8.7) 4.566 (2.806–7.430) <0.001
Degree of suicidality

Low 94 (45.2) 12 (60.0) 0.550 (0.216–1.401) 0.244
Moderate 63 (30.3) 6 (30.0) 1.159 (0.433–3.099) 0.999
High 51 (24.5) 2 (10.0) 2.924 (0.656–13.033) 0.174

The data are presented as number (%).
CI: confidence interval, GAD: generalized anxiety disorder, MDD: major depressive disorder, OR: odds ratio, PWE: people with epilep-
sy, PWoE: people without epilepsy.

Fig. 1. Method of suicidal attempt in eli-
gible patients (n=108).
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The methods of suicide attempt are illustrated in Fig. 1. 
The most common method of suicide attempt was drug over-
dose (n=46, 34.9%), followed by cutting or stabbing (n=25, 
18.9%), hanging (n=17, 12.9%), jumping (n=14, 10.6%), poi-
soning (n=10, 7.6%), drowning (n=9, 6.8%), vehicular im-
pact (n=6, 4.5%), and others (n=5, 3.8%). The drugs used in 
drug overdoses were psychiatric drugs (n=24, 18.2%), medi-
cal drugs (n=15, 11.4%), and AEDs (n=7, 5.3%).

The frequency of psychiatric interventions among PWE 
with suicidality is shown in Fig. 2. Among 208 PWE who 
were suicidal, 38 patients (18.3%) had previously undergone 
or were currently undergoing a psychiatric intervention. How-

ever, 4 patients (1.9%) were only currently receiving an inter-
vention and 30 (14.4%) had only received an intervention pre-
viously. Unfortunately, 136 patients (65.4%) had never received 
any psychiatric intervention.

The factors associated with suicidality in PWE according to 
univariate analysis are summarized in Table 3. Suicidality was 
significantly associated with female gender, unemployment, 
low household income, no driver’s license, being unmarried, 
divorced, or bereaved, early age of onset, large number of 
AEDs (monotherapy vs. triple therapy), cryptogenic/symp-
tomatic etiology, poor seizure control (WCE vs. UCE), history 
of febrile convulsion, high AED load, MDD, GAD, and item(s) 
scoring 3 or 4 on the K-LAEP.

The risk factors for suicidality revealed multivariate logistic 
regression analysis are listed in Table 4. The most powerful 
risk factor for suicidality was MDD (OR=6.448, 95% CI= 
3.739–11.120, p<0.001), followed by GAD (OR=3.561, 95% 
CI=1.966–6.452, p<0.001), item(s) scoring 3 or 4 on the K-
LAEP (OR=2.688, 95% CI=1.647–4.387, p<0.001), and a 
history of febrile convulsion (OR=2.188, CI=1.318–3.632, p= 
0.002). The probability of suicidality with respect to the com-
bination of three main risk factors of MDD, GAD, and item(s) 
scoring 3 or 4 on the K-LAEP is given in Table 5. If the pa-
tient had MDD, GAD, and item(s) scoring 3 or 4 on the K-
LAEP, the probability of suicidality was 45.5-fold higher com-
pared to patients with none of these risk factors (p<0.001). 
The probability of suicidality was also 22.6-fold higher when 

Table 3. Factors associated with suicidality in PWE (univariate analysis)

Variable β SE (β) OR (95% CI) p 
Gender 0.332 0.167 1.394 (1.004–1.935) 0.047
Job 0.393 0.169 1.481 (1.064–2.061) 0.020
Household income 0.595 0.190 1.813 (1.249–2.634) 0.002
Driving 0.744 0.169 2.103 (1.510–2.930) <0.001
Marriage 0.581 0.168 1.787 (1.286–2.485) 0.001
Age at onset 0.018 0.006 1.018 (1.006–1.030) 0.004
Number of AEDs

1 vs. 3 1.009 0.214 2.742 (1.804–4.167) <0.001
2 vs. ≥3 0.223 0.221 1.250 (0.811–1.926) 0.311

Etiology 0.394 0.190 1.482 (1.022–2.150) 0.038
Seizure control

WCE vs. UCE 1.059 0.238 2.885 (1.808–4.602) <0.001
PCE vs. UCE 0.259 0.260 1.296 (0.779–2.156) 0.317

History of febrile convulsion 0.454 0.207 1.574 (1.050–2.361) 0.028
AED load -0.304 0.067 0.738 (0.647–0.841) <0.001
MDD 2.746 0.224 15.581 (10.039–24.181) <0.001
GAD 2.620 0.237 13.732 (8.635–21.837) <0.001
K-LAEP* 1.786 0.220 5.968 (3.877–9.189) <0.001

*Item(s) scoring 3 or 4 on the K-LAEP.
AEDs: antiepileptic drugs, CI: confidence interval, GAD: generalized anxiety disorder, K-LAEP: Korean version of the Liverpool Adverse 
Events Profile, MDD: major depressive disorder, OR: odds ratio, PCE: poorly controlled epilepsy, PWE: people with epilepsy, SE: stan-
dard error, UCE: uncontrolled epilepsy, WCE: well-controlled epilepsy.

Fig. 2. The frequency of psychiatric intervention in patients with sui-
cidality (n=208). The time of psychiatric intervention (currently or 
previously) was determined as whether patients were receiving 
psychiatric intervention at the enrollment of the study.
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the patient had two risk factors, such as MDD/GAD, MDD/
item(s) scoring 3 or 4 on the K-LAEP, or GAD/item(s) scoring 
3 or 4 on the K-LAEP (p<0.001). However, it increased only 
2.9-fold when the patient had only one of these risk factors 
(p<0.001). Although patients who had three risk factors ap-
peared more likely to have increased suicidality than those 
patients who had only two risk factors, the difference was not 
statistically significant.

Discussion

This is the first study to investigate the characteristics of sui-
cidality among PWE living in Korea. Over 30% of the includ-
ed PWE had suicidality, and this rate was 4.6 times higher 
than that of PWoE. Almost 16% of patients had attempted sui-
cide, and GAD was closely related to the number of suicide 
attempts. Drug overdose was the most common method of 
suicide attempt. Almost two-thirds of patients had not received 
psychiatric interventions at the time of enrollment. The main 
risk factors contributing to suicidality were MDD, GAD, and 
item(s) scoring 3 or 4 on the K-LAEP score. Clinicians should 
thus always pay attention to possible psychiatric problems 
and the adverse effects of AEDs in PWE, and manage them 
appropriately in an attempt to reduce the risk of suicidal ide-
ation or suicide attempts.

Population-based, case-control studies have revealed that 
the frequency of psychiatric diseases is increased in PWE.7,8 
In a Korean hospital-based study, PWE had 3.2- and 4.8-fold 
higher risks of developing depression and anxiety symptoms, 
respectively, than healthy controls.6 In the present study, the 
frequencies of current MDD and GAD were 21.9% and 18.6%, 

respectively, in PWE, and they were 4.7 and 6.3 times higher 
than those in PWoE. The differences in these frequencies of 
MDD and GAD can be explained by differences in their meth-
ods of assessment. The MINI interview was conducted here-
in to identify depression and anxiety, rather than a self-report-
ed questionnaire.

In this study, 30.4% of PWE had suicidality, which is higher 
than the lifetime prevalence of suicidal ideation in Canadian 
PWE,7 probably because suicidality in this study included both 
suicidal ideation and suicide attempts. A suicide attempt is a 
significant risk factor for completed suicide, and completed 
suicide is an important contributor to increased mortality.10 
This means that it is necessary to investigate both suicide at-
tempts and suicidal ideation. A retrospective cohort study in 
the UK found that 51% of PWE attempted suicide more than 
once during the 15-year observation period, with this frequen-
cy being 1.6 times higher than that in PWoE.27 In the present 
study, 40.7% of patients who attempted suicide tried to do so 
more than once. Although this was a cross-sectional study, 
we presumed that many PWE were likely to repeatedly at-
tempt suicide. The number of suicide attempts was not count-
ed for PWoE, and so it was not possible to identify whether 
the number of repeated suicide attempts was higher in PWE 
than in PWoE.

The methods of suicide in PWE were determined in this 
study. A previous study involving a general population found 
that the most common methods of suicide were hanging, 
poisoning, and self-immolation.28 In Singapore, jumping is the 
most frequent method.29 In countries with larger rural popu-
lations, such as India and the Republic of Korea, poisoning 
(usually by pesticides) is common.30,31 In a recent brief report 

Table 4. Risk factors associated with suicidality in PWE (multivariate analysis)

Variable β SE (β) OR (95% CI) p
Constant -2.273 0.390
MDD 1.864 0.278 6.448 (3.739–11.120) <0.001
GAD 1.270 0.303 3.561 (1.966–6.452) <0.001
K-LAEP* 0.989 0.250 2.688 (1.647–4.387) <0.001
History of febrile convulsions 0.783 0.259 2.188 (1.318–3.632) 0.002

*Item(s) scoring 3 or 4 on the K-LAEP.
CI: confidence interval, GAD: generalized anxiety disorder, K-LAEP: Korean version of the Liverpool Adverse Events Profile, MDD: major 
depressive disorder, OR: odds ratio, PWE: people with epilepsy, SE: standard error.

Table 5. Odds ratio of suicidality with respect to the combination of the three main risk factors

OR (95% CI)

One risk factor† Two risk factors‡ Three risk factors§

None 2.940 (1.740–4.967)* 22.612 (11.595–44.096)* 45.485 (23.195–89.193)*
One risk factor 7.692 (4.300–13.759)* 15.472 (8.595–27.853)*
Two risk factors 2.012 (0.980–4.128)

*p<0.001, †One of MDD, GAD, and item(s) scoring 3 or 4 on the K-LAEP, ‡MDD/GAD, MDD/item(s) scoring 3 or 4 on the K-LAEP score, 
or GAD/item(s) scoring 3 or 4 on the K-LAEP, §MDD+GAD+item(s) scoring 3 or 4 on the K-LAEP.
CI: confidence interval, GAD: generalized anxiety disorder, K-LAEP: Korean version of the Liverpool Adverse Events Profile, MDD: major 
depressive disorder, OR: odds ratio.
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on suicide by the Korean Ministry of Health and Welfare, the 
most frequent method of suicide attempt in people who visit-
ed an emergency room was drug ingestion (55.9%), followed 
by stabbing with a knife or sharpener (14%) and poisoning 
by agricultural chemicals (12.2%).32 A UK study on PWE 
found that 94% of self-harmed PWE had poisoned them-
selves, whereas only 33% of self-harming PWE had injured 
themselves.27 The present study revealed the same tendency as 
the UK study, with the frequency of drug overdose and poi-
soning being higher than for self-injury (42.5% vs. 18.9%).

While comorbid psychiatric disorders and suicidality in 
PWE have been found in many studies, a significant propor-
tion of patients has not been appropriately diagnosed or treat-
ed by clinicians. In a hospital-based study assessing the im-
pact of sertraline on the severity and frequency of seizures in 
PWE, 50% of patients diagnosed with MDD at enrollment 
did not have a previous history thereof.33 In a multicenter tri-
al evaluating psychiatric morbidity in chronic epilepsy, only 
43.3% of patients diagnosed with a current MDD were taking 
an antidepressant medication.34 A hospital-based study inves-
tigating psychiatric disorders in patients with complex partial 
seizure revealed that 42.9% of patients with a current MDD 
had never received treatment.35 Furthermore, in a survey of the 
approach used by clinicians to suicidality and depression in 
PWE, almost 62% did not use a scale to routinely screen for 
depression in PWE.36 Among the respondents, only 17% asked 
their visiting patients about suicidality, and 47% queried about 
suicidality only among patients with depression. Approxi-
mately 42% of the patients did not feel comfortable receiving 
treatment for depression. A recent retrospective cohort study 
in the UK found that 30% of PWE reported harming them-
selves, as defined by intentional self-poisoning, self-injury, 
or both, and they did not undergo psychiatric treatment.27 The 
present study found that 65.4% of PWE with suicidality did 
not receive any psychiatric intervention. This means that sui-
cidality is much more likely to be underrecognized in Korean 
PWE than among PWE in at least some Western countries. 
There is a high suicide rate among the Korean population, 
and so clinicians should address PWE as a population at a 
high risk of attempting suicide. We therefore strongly recom-
mend that clinicians screen for suicidality in PWE. The sui-
cidality module of the MINI is a short, efficient diagnostic 
interview designed to detect suicidal ideation, suicidal plans, 
and suicide attempts,25 and it can be applied to PWE.10 If there 
is insufficient time to perform such an interview, then we 
recommend that physicians use the suicide item of the Neuro-
logical Disorders Depression Inventory for Epilepsy (NDDI-
E; i.e., item 4 of the NDDI-E: “I’d be better off dead”).37 The 
findings of the present study may help to alert clinicians to 
PWE who are at risk of suicide, and may thus promote further 

assessment or appropriate referrals.
Many studies have found that the frequency of psychiatric 

diseases is elevated among PWE,5-7 and that psychiatric prob-
lems are the strongest risk factors for suicide.8,10,11,16 We also 
found that MDD is the strongest predictor of suicidality in 
PWE, followed by GAD. Brief screening tools, such as the 
NDDI-E and the seven-item GAD questionnaire, are adequate 
for identifying depression and anxiety in a busy clinical set-
ting.38,39

A unique finding of the present study is that the adverse ef-
fect of AEDs is a major risk factor for suicidality. However, 
there is no definite proof for increased suicidality in PWE tak-
ing AEDs;15 instead, depression and anxiety exacerbate the 
adverse effects of AEDs,40 and hence psychiatric problems 
may play a role in these findings. Further investigation into the 
relationship between suicidality and AEDs after adjusting for 
psychiatric disorders is needed. We recommend the use of 
the K-LAEP for identifying the adverse effects of AEDs in a 
busy clinical setting.24 A history of febrile convulsion was also 
found in this study to be a risk factor for suicidality. Prolonged 
febrile seizures are reportedly associated with acute hippo-
campal injury, an increased risk of epilepsy, and medial tem-
poral sclerosis.41 Since hippocampal injury is associated with 
depression and suicide,42 a history of febrile convulsions might 
be likely to produce suicidality.

A limitation of this study was the inclusion of a relatively 
small sample. However, this is the first study to investigate the 
characteristics of suicidality in PWE living in Korea, and we 
have demonstrated that suicidality is more prevalent in PWE 
than in PWoE. Despite suicide being an important contribu-
tor to the increased mortality in PWE,8 we have shown here 
that Korean clinicians tend to overlook suicidality in this pa-
tient group. We recommend that clinicians should routinely 
ask PWE about suicidal ideation and their history (if any) of 
suicide attempts and, if suicidal ideation and suicide attempts 
are suspected, they should apply appropriate psychiatric in-
terventions. Since Korean psychiatrists do not generally treat 
PWE, the neurologists caring for such patients should consult 
with psychiatrists and/or address the underlying psychiatric 
issues. Thus, communication and cooperation between neurol-
ogists and psychiatrists is crucial to the success of timely rec-
ognition and treatment of this potential mental health issue 
among PWE.
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