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Background: We aimed to evaluate the association between epilepsy and 
suicidality, including suicidal ideation, attempts and completed suicide.

Methods: We systematically searched PubMed, Embase, Cochrane Online Library, 
and Clinicaltrials.gov from 1946 to June 21, 2021 and assessed the quality of the 
studies using the Newcastle–Ottawa Scale. We  calculated the pooled OR and 
the crude rate for suicidal ideation, suicide attempts and completed suicide in 
patients with epilepsy (PWE).

Results: We screened 2,786 studies and included 88 articles with 1,178,401 PWE 
and 6,900,657 participants as controls. Search terms included epilepsy and suicide. 
The pooled rates of suicidal ideation, suicide attempts and completed suicide in 
PWE were 19.73% (95% CI: 17.00–22.62%), 5.96% (95% CI: 4.82–7.20%), and 0.24% 
(95% CI: 0.11–0.42%), respectively. Compared to the control group, PWE were at 
a significantly higher risk of total suicidality (pooled OR, 2.60; 95%: 2.13–3.18), 
including suicidal ideation (pooled OR, 2.70; 95% CI, 2.21–3.30), suicide attempts 
(pooled OR, 2.74; 95% CI, 2.08–3.61) and completed suicide (pooled OR, 2.36; 
95% CI, 1.45–3.83). Subgroup analyses showed significant differences in the 
subgroups of the measurement of suicidality.

Conclusion: The rate of suicidal ideation, suicide attempts and completed suicide 
in PWE were about 19.73, 5.96, and 0.24%. And there was an increased risk of 
suicidality in PWE especially temporal lobe epilepsy and drug-resistant epilepsy. 
Clinicians need to be  aware of this risk in PWE with early identification and 
prevention at the time of diagnosis.

Protocol Registration: PROSPERO CRD42021278220.
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1. Introduction

Epilepsy is a common chronic neurological disorder that affects approximately 50 
million people worldwide (1), and nearly a quarter of them have emotional problems (2). 
Social distress, vulnerability, and reduced quality of life and stigma contributed to the 
overall profound psychosocial burden in patients with epilepsy (PWE) (2). The burden of 
suicide constitutes a serious public health issue worldwide. Approximately 800,000 people 
die from suicide annually according to a global estimate from the World Health 
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Organization (WHO) (3). Suicide is also a cause of premature 
mortality in PWE. The estimated lifetime prevalence of suicidal 
attempts among PWE ranged from 3.3 to 14.3%, whereas 
approximately 38% of PWE had suicidal ideation (4, 5).

In recent years, an increasing number of studies have focused on 
suicidality in PWE. Suicidality includes suicidal ideation, suicide 
attempts, and completed suicides (6). Most studies reported one or 
two components of suicidality in PWE (7–9). A recent meta-analysis 
only reported the comparison of suicide attempts among PWE and 
controls and did not report the risk of suicidal ideation and completed 
suicide (10). The result of the risk of completed suicide in PWE is 
inconsistent (11–13). It has been reported that 11.5% of all deaths in 
PWE are a result of suicide, which is 2.06–4.6 times higher than the 
rate of suicide in the general population (2, 14, 15). However, several 
studies found a higher risk of completed suicide in PWE than in 
controls, but the difference was not statistically significant (12, 13). 
Therefore, it is necessary to determine whether PWE have a higher 
risk of suicidality. We performed this systematic review and meta-
analysis to determine the association between epilepsy and suicidality, 
including suicidal ideation, suicide attempts and completed suicide.

2. Materials and methods

2.1. Search strategy and selection criteria

We performed a systematic review and meta-analysis in 
accordance with Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) principles to investigate the association 
between epilepsy and suicidality. We searched the online databases of 
PubMed, Embase, Cochrane Online Library, and Clinicaltrials.gov.1 
The last search was performed on June 21, 2021. Search terms included 
epilepsy and suicide. Two reviewers independently reviewed the titles 
and abstracts for any potentially relevant articles.

The two reviewers independently assessed the eligibility of 
potentially relevant studies according to the predesigned inclusion and 
exclusion criteria. Disputes about relevance were resolved by 
consensus among the investigators. The inclusion criteria were 
as follows.

Study design: English language articles; observational or 
controlled studies; population: study population identified with a 
clinical diagnosis of epilepsy with any age; outcomes: diagnosis of 
suicidality through medical records, interview, or questionnaire; 
suicidality studied in relation to epilepsy; and outcome measures 
reported. Animal studies, meta-analyses, reviews, case reports and 
conference abstracts without full articles to evaluate the quality of 
studies were excluded.

2.2. Data analysis

The two reviewers extracted data from the included studies using 
a data extraction form that included (1) general information: the first 
author, year of publication and country of study origin; (2) study 

1 https://clinicaltrials.gov/

characteristics: study design, number of individuals with epilepsy, 
number of individuals with epilepsy with suicidality, number of 
healthy controls, number of controls with suicidality, sexes and ages 
for both the epilepsy and control groups and follow-up; and (3) 
outcomes: the reviewers separately recorded suicidal ideation, suicide 
attempts and completed suicide. Suicidal ideation included suicidal 
risk, suicidal thoughts, suicidal tendencies, and suicidality without a 
defined attempt or behavior. Suicide attempts included suicidal 
behavior and suicide plans. In addition, the reviewers recorded the 
instruments used to measure suicidality and the association [hazard 
ratio (HR), odds ratio (OR), or risk ratio (RR)] between epilepsy and 
suicidality. If the patients from those studies were included with the 
same inclusion criteria in the same period and population, 
we extracted data from the most complete study if several studies had 
similar data resources or databases.

Two independent evaluators assessed the quality of the studies 
using the Newcastle–Ottawa Scale (NOS) from three aspects: the 
selection of the study groups, the comparability of the groups, and the 
ascertainment of the outcomes of the studies. The total score was 9; a 
score ≥ 6 indicated high-quality literature, and a score < 6 indicated 
low-quality literature.2

All statistical analyses were performed using R 4.1.0. We calculated 
pooled OR in the studies with a control group for suicidal ideation, 
suicide attempts and completed suicide. We also calculated the crude 
rates for suicidal ideation, suicide attempts and completed suicide in 
all included studies with or without control groups. We performed a 
Shapiro–Wilk normality test to test whether the data fit a normal 
distribution. If we transformed the rate of suicidality in epilepsy via 
Freeman-Tukey double arcsine transformation, we performed a meta-
analysis. The test level α of the effect was set to 0.05. Statistical 
heterogeneity was evaluated by the I2 statistic. The fixed-effects model 
was used for comparisons with I2 < 50%, and the random-effects 
model was applied for comparisons with I2 ≥ 50%. Sensitivity analysis 
was used to evaluate the stability of the meta-analysis results by 
omitting every study.

We also performed prespecified analyses to evaluate subgroup 
differences in the pooled OR and incidence rate by country, age of the 
population, and measurement of suicidality. We also performed the 
subgroup analysis to calculate the pooled rate by specific type of 
epilepsy. We classified the studies into three subgroups according to 
different types of measurements for suicidality, including diagnostic 
interviews (such as the Mini International Neuropsychiatric 
Interview), questionnaires (such as the Beck Depression Inventory 
and Patient Health Questionnaire-9), and medical records (such as the 
International Classification of Diseases code). Using meta-regression, 
we  evaluated the effects of year of publication and proportion of 
women in the study population on the observed associations.

3. Results

We screened 2,786 studies and selected 239 studies for full-text 
review. Following screening, we  included 88 articles in our meta-
analysis. A flow diagram of the article screening process according to 

2 http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
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PRISMA is shown in Figure 1 and the PRISMA checklist is shown in 
Supplementary Table S1. Among a total of 8,079,058 participants, 
1,178,401 were PWE, and 6,900,657 participants were controls. There 
were 35 cohort studies, 42 cross-sectional studies, 10 case–control 
studies and 1 randomized controlled experiment (RCT) (16). Among 
studies with a control group, 11 articles reported suicidal ideation, 14 
articles reported suicide attempts, and 11 articles reported completed 
suicide. Sixty-eight articles studied only adults, 10 articles studied only 
children (<18 years old), and 4 articles studied both adults and 
children. Other 6 articles did not report the age of population. Six 
articles addressed newly diagnosed with epilepsy (NDE), 5 articles 
addressed temporal lobe epilepsy (TLE), and 5 articles addressed 
drug-resistant epilepsy (DRE). Others did not specify the type of 
epilepsy. The population in the study of Mula (17) was from Italy 
Germany and France. We  classified this study into a subgroup of 
developed countries in subgroup analysis because of the larger 
population in Germany. NOS scores ranged from 5 to 9. The 
characteristics of the included studies are shown in 
Supplementary Table S2. PWE were at a higher total risk of suicidality 
than the general population (pooled OR, 2.60; 95%: 2.13–3.18, 
p < 0.0001, Figure 2).

There were 47 articles reporting suicidal ideation in PWE. Based 
on the pooled data from 11 of 47 articles with a control group, 

we  found that PWE were significantly more likely to experience 
suicidal ideation than those without epilepsy (pooled OR, 2.70; 95% 
CI, 2.21–3.30, p < 0.0001). The funnel plot was symmetrical, and 
Egger’s regression test suggested limited publication bias among these 
studies (p = 0.08). We also found that the pooled prevalence rate of 
suicidal ideation in PWE in 47 studies was 19.73% (95% CI: 17.00–
22.62%, Figure 3).

Thirty-three articles reported suicide attempts in PWE. Based on 
the pooled data from 14 of 33 articles with a control group, we found 
that PWE were significantly more likely to experience suicide attempts 
than those without epilepsy (pooled OR, 2.74; 95% CI, 2.08–3.61, 
p < 0.0001). The funnel plot was symmetrical, and Egger’s regression 
test suggested limited publication bias among these studies (p = 0.25). 
Because the study designs of two articles (18, 19) were case–control 
studies, we excluded them to calculate the pooled prevalence rate of 
suicide attempts in PWE in 31 studies, and the result was 5.96% (95% 
CI: 4.82–7.20%, Figure 4).

Twenty-nine articles reported complete suicide in PWE. Based on 
the pooled data from 11 of 29 articles with a control group, we found 
that there was significant difference in the risk of completed suicide 
between the PWE and those without epilepsy (pooled OR, 2.36; 95% 
CI, 1.45–3.83, p = 0.0006). The funnel plot was symmetrical, and 
Egger’s regression test suggested limited publication bias among these 

FIGURE 1

A flow diagram of the article screening process.
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studies (p = 0.50). Because the study designs of 5 articles (20–24) were 
case–control studies, we  excluded them to calculate the pooled 
prevalence rate of completed suicide in PWE in 24 studies, and the 
result was 0.24% (95% CI: 0.11–0.42%, Figure 5).

The results of prespecified subgroup analyses and meta-regression 
are shown in Supplementary Table S3. We  performed subgroup 
analyses of the total risk of suicidality, including suicidal ideation, 
suicide attempts and completed suicide. Subgroup analyses of 
population about adult and child found no significant difference in 
suicidality. The rate of suicide attempts in developing countries was 
significantly higher than that in developed countries. There was no 
significant difference between different measurements of suicidality 
in the risk of suicidality. However, the rate of suicidal ideation 
diagnosed using interviews was higher than that diagnosed using 
other measurements of suicidality (Interview vs. Questionnaire vs. 

Medical record: pooled rate 0.22 vs. 0.18 vs. 0.08, p < 0.0001). The rate 
of suicide attempts diagnosed using interviews was similarly higher to 
those of other measurements of suicidality (Interview vs. 
Questionnaire vs. Medical record: pooled rate 0.12 vs. 0.09 vs. 0.01, 
p < 0.0001). The diagnosis of completed suicide was identified by 
medical records. The pooled prevalence rate of suicidal ideation in 
NDE, TLE and DRE were, respectively, 0.12, 0.27, and 0.29. And the 
pooled prevalence rate of suicidal attempts in NDE, TLE and DRE 
were, respectively, 0.02, 0.13, and 0.16.

The meta-regression showed that average age of population (slope 
0.03 [0.0022–0.0565], p = 0.0342) was a significant moderator that 
contributed to heterogeneity between the studies in the risk of 
suicidality. The year of publication and the percentage of females may 
not contribute to the heterogeneity between studies (p > 0.05). The 
sensitivity analyses showed that the results of the meta-analysis were 

FIGURE 2

The risk of suicidality between patients with epilepsy and controls.
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stable (Supplementary Figures S1–S4). The publication bias of the risk 
of suicidality were not significant and the funnel plots were shown in 
Supplementary Figures S5–S7.

4. Discussion

This systematic review and meta-analysis found that PWE have a 
significantly greater risk of suicidality (2.60 times), including suicidal 
ideation (2.70 times), suicide attempts (2.74 times) and completed 
suicide (2.36 times). The rates of suicidal ideation, suicide attempts 

and completed suicide in PWE were 19.73, 5.96, and 0.24%, 
respectively. This result is consistent with previous studies, which 
concluded that there was a clear relationship between epilepsy and 
suicide attempts and completed suicide (10, 25). Previous studies have 
focused more on suicide attempts and completed suicide. In this meta-
analysis, we also found that the risk of suicidal ideation in epilepsy was 
significantly higher than that in the general population (2), which was 
not a consensus previously.

In the subgroup analysis, we found that the different diagnoses 
may not have influence on the relative risk of suicidality but affected 
the rate of suicidality, including suicidal ideation and attempts. 

FIGURE 3

The crude rate of suicidal ideation in patients with epilepsy.
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We found that the rate of suicidality diagnosed by interviews was 
higher than that diagnosed by questionnaires and medical records. A 
lack of enough knowledge to seek medical attention in time, a lack of 
diagnosis from doctors or a lack of medical resources may cause the 
lower rate of suicidality identified by medical records. This result 
suggested that using medical records to diagnose suicide may 
underestimate suicidal rates. Analyses in different types of epilepsy 
found that there was a higher rate of suicide in DRE and TLE. The 
suicide rates reported for people with TLE were 6–25%, compared 
with 1.4–6.9% in the general population (20). Patients with TLE and 
DRE have a higher frequency of seizures, which is also associated with 
suicide (15).

Subgroup analyses found that the rate of suicidal ideation in 
developing countries was significantly higher than that in developed 
countries, consistent with the findings of the WHO World Mental 
Health Surveys (26). The WHO reported that 78% of deaths from 
suicide worldwide occurred in low-income countries (3). At the same 
time, we found no significant differences in the risk of suicide between 
adults and children with epilepsy. However, meta- regression showed 
that the increased average age of the population may be associated 
with a higher risk of suicidality. The global suicide rate was lowest in 
patients younger than 15 years old and steadily increased thereafter 
until the age of 70 (3). Meta-regression showed that the percentage of 
females may not affect the results of the meta-analysis. On the 

contrary, other meta-analysis showed that the percentage of females 
contributed to heterogeneity between the studies (10). The researcher 
considered male PWE may attempt suicide by more lethal methods 
(27). However, the prevalence of major depressive disorder in epilepsy 
is higher in females than that in males (28). It still need more studies 
to explore the relationship between gender and suicide.

The relationship between epilepsy and suicidality is complex, and 
epilepsy is a frequently misunderstood and highly stigmatized 
condition. Epilepsy affects relationships with family and friends, 
employment, school, and leisure activities and results in social and 
economic consequences (2, 29). It was reported that psychiatric risk 
factors, type of epilepsy syndrome and exposure to certain antiseizure 
medications (ASMs) have been associated with an increased risk of 
suicide in PWE (30, 31). However, the results about the increased risk 
of suicide in patients taking ASMs are contradictory (32), with some 
studies observing an increased suicidality risk (33, 34) and others 
reporting no increased risk (35, 36). PWE may have a high magnitude 
of comorbid psychiatric illness (37). Many previous studies have 
proven that the presence of depression is highly associated with 
suicidal ideation (21). The possible reason for suicide in PWE might 
be the direct effect of depression, which can make people feel hopeless 
and worthless. In addition to psychiatric comorbidity, other common 
comorbidity in PWE such as traumatic brain injury (38), 
neurodevelopmental disorders (Autism-spectrum disorder) (39), 

FIGURE 4

The crude rate of suicide attempts in patients with epilepsy.
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stroke (40), etc. may also be  associated with the increased risk 
of suicidality.

The mechanism of suicidal behavior in PWE is still uncertain. 
That may suggest the possible common neurobiological 
pathogenic mechanisms in suicidality and epilepsy including 
disturbances of several neurotransmitters and the hypothalamic 
pituitary adrenal axis (41). Further exploration of depression in 
PWE will help us to better understand the neurobiology of 
suicidality and epilepsy (42). Based on the high rate of suicidality 
among PWE, we should focus on the prevention of suicidality. 
Countries and communities may lower suicide rates through 
primary and secondary prevention (43), such as improving seizure 
control and patient education (44).

The present study had several limitations. First, our included 
studies had obvious heterogeneity, even after subgroup analysis and 
meta-regression. This may be due to the different designs, sample 
sizes, age, sex, duration of epilepsy, comorbid substance use, comorbid 
depression and anxiety etc. Due to obvious heterogeneity, we cannot 
specify the pooled prevalence in the meta analysis as the lifetime 
prevalence or 1-year prevalence. Second, most of the included studies 
were retrospective, which might have limited the power of our analysis 
to measure significant differences in outcomes. Similarly, recall bias 
cannot be excluded. We only searched for articles in English with 
limited search terms, “epilepsy,” and “suicide”; therefore, several 
studies may be  ignored. Third, the diagnostic tools for assessing 
suicidality and populations differed among the studies, which may 
contribute to the heterogeneity. Fourth, there are few articles about 
specific types of epilepsy in children, which need to further explore in 
future studies.

This systematic review and meta-analysis found that PWE are at 
an increased risk of suicidality, including suicidal ideation, suicide 
attempts and completed suicide. The rate of suicidal ideation, suicide 
attempts and completed suicide in PWE were about 19.73, 5.96, and 
0.24%. In view of the high risk of suicidality in PWE, it is important 
for clinicians to pay more attention and provide essential screening for 
early identification and prevention at the time of diagnosis. For 
especially TLE and DRE, it is necessary to screen by Mini International 
Neuropsychiatric Interview which can reduce the omission 
diagnostic rate.
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FIGURE 5

The crude rate of completed suicide in patients with epilepsy.

https://doi.org/10.3389/fpsyt.2023.1097516
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang et al. 10.3389/fpsyt.2023.1097516

Frontiers in Psychiatry 08 frontiersin.org

Funding

This work was supported by Health Commission of Sichuan 
Province (grant number 20ZD005) and Science & Technology 
Department of Sichuan Province (grant number 2021YFS 
0174).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1097516/
full#supplementary-material

References
 1. Singh G, Sander JW. The global burden of epilepsy report: implications for low- and 

middle-income countries. Epilepsy Behav. (2020) 105:106949. doi: 10.1016/j.
yebeh.2020.106949

 2. Bell GS, Gaitatzis A, Bell CL, Johnson AL, Sander JW. Suicide in people with epilepsy: 
how great is the risk? Epilepsia. (2009) 50:1933–42. doi: 10.1111/j.1528-1167.2009.02106.x

 3. World Health Organization. Preventing suicide: A global imperative. Geneva: WHO 
(2014). Available at: https://www.who.int/publications/i/item/9789241564779

 4. Andrijić NL, Alajbegović A, Zec SL, Loga S. Suicidal ideation and thoughts of death 
in epilepsy patients. Psychiatr Danub. (2014) 26:52–5.

 5. Jones JE, Hermann BP, Barry JJ, Gilliam FG, Kanner AM, Meador KJ. Rates and 
risk factors for suicide, suicidal ideation, and suicide attempts in chronic epilepsy. 
Epilepsy Behav. (2003) 4:S31–8. doi: 10.1016/j.yebeh.2003.08.019

 6. Meyer RE, Salzman C, Youngstrom EA, Clayton PJ, Goodwin FK, Mann JJ, et al. 
Suicidality and risk of suicide--definition, drug safety concerns, and a necessary target 
for drug development: a brief report. J Clin Psychiatry. (2010) 71:1040–6. doi: 10.4088/
JCP.10cs06070ablu

 7. Hara E, Akanuma N, Adachi N, Hara K, Koutroumanidis M. Suicide attempts in 
adult patients with idiopathic generalized epilepsy. Psychiatry Clin Neurosci. (2009) 
63:225–9. doi: 10.1111/j.1440-1819.2009.01932.x

 8. Hesdorffer DC, French JA, Posner K, Diventura B, Pollard JR, Sperling MR, et al. 
Suicidal ideation and behavior screening in intractable focal epilepsy eligible for drug 
trials. Epilepsia. (2013) 54:879–87. doi: 10.1111/epi.12128

 9. Jones JE, Siddarth P, Gurbani S, Shields WD, Caplan R. Screening for suicidal 
ideation in children with epilepsy. Epilepsy Behav. (2013) 29:521–6. doi: 10.1016/j.
yebeh.2013.09.020

 10. Abraham N, Buvanaswari P, Rathakrishnan R, Tran BX, Thu GV, Nguyen LH, et al. 
A meta-analysis of the rates of suicide ideation, attempts and deaths in people with 
epilepsy. Int J Environ Res Public Health. (2019) 16:1451. doi: 10.3390/ijerph16081451

 11. Erlangsen A, Conwell Y, Andersen PK, Hawton K, Benros ME, Nordentoft M, et al. 
Association between neurological disorders and death by suicide in Denmark. JAMA. 
(2020) 323:444–54. doi: 10.1001/jama.2019.21834

 12. Kwon OY, Park SP. Usefulness of the Liverpool adverse events profile for predicting 
a high risk of suicidality in people with drug-resistant epilepsy. Seizure. (2019) 67:65–70. 
doi: 10.1016/j.seizure.2019.03.013

 13. Wirrell EC, Bieber ED, Vanderwiel A, Kreps S, Weaver AL. Self-injurious and 
suicidal behavior in young adults, teens, and children with epilepsy: a population-based 
study. Epilepsia. (2020) 61:1919–30. doi: 10.1111/epi.16618

 14. Harnod T, Lin CL, Kao CH. Evaluating clinical risk factors for suicide attempts in 
patients with epilepsy. J Affect Disord. (2018) 229:79–84. doi: 10.1016/j.jad.2017.12.048

 15. Seo JG, Lee JJ, Cho YW, Lee SJ, Kim JE, Moon HJ, et al. Suicidality and its risk 
factors in Korean people with epilepsy: a MEPSY study. J Clin Neurol. (2015) 11:32–41. 
doi: 10.3988/jcn.2015.11.1.32

 16. Meador KJ, Kapur R, Loring DW, Kanner AM, Morrell MJ. Quality of life and 
mood in patients with medically intractable epilepsy treated with targeted responsive 
neurostimulation. Epilepsy Behav. (2015) 45:242–7. doi: 10.1016/j.yebeh.2015.01.012

 17. Mula M, Mcgonigal A, Micoulaud-Franchi JA, May TW, Labudda K, Brandt C. 
Validation of rapid suicidality screening in epilepsy using the NDDIE. Epilepsia. (2016) 
57:949–55. doi: 10.1111/epi.13373

 18. Christiansen E, Stenager E. Risk for attempted suicide in children and youths after 
contact with somatic hospitals: a Danish register based nested case-control study. J 
Epidemiol Community Health. (2012) 66:247–53. doi: 10.1136/jech.2009.103887

 19. Eliasen A, Dalhoff KP, Horwitz H. Neurological diseases and risk of suicide 
attempt: a case-control study. J Neurol. (2018) 265:1303–9. doi: 10.1007/
s00415-018-8837-4

 20. Christensen J, Vestergaard M, Mortensen PB, Sidenius P, Agerbo E. Epilepsy and 
risk of suicide: a population-based case-control study. Lancet Neurol. (2007) 6:693–8. 
doi: 10.1016/S1474-4422(07)70175-8

 21. Fontanella CA, Warner LA, Steelesmith D, Bridge JA, Sweeney HA, Campo JV. 
Clinical profiles and health services patterns of Medicaid-enrolled youths who died by 
suicide. JAMA Pediatr. (2020) 174:470–7. doi: 10.1001/jamapediatrics.2020.0002

 22. Na EJ, Lee H, Myung W, Fava M, Mischoulon D, Paik JW, et al. Risks of completed 
suicide of community individuals with ICD-10 disorders across age groups: a 
Nationwide population-based nested case-control study in South Korea. Psychiatry 
Investig. (2019) 16:314–24. doi: 10.30773/pi.2019.02.19

 23. Park SJ, Lee HB, Ahn MH, Park S, Choi EJ, Lee HJ, et al. Identifying clinical 
correlates for suicide among epilepsy patients in South Korea: a case-control study. 
Epilepsia. (2015) 56:1966–72. doi: 10.1111/epi.13226

 24. Webb RT, Kontopantelis E, Doran T, Qin P, Creed F, Kapur N. Suicide risk in 
primary care patients with major physical diseases: a case-control study. Arch Gen 
Psychiatry. (2012) 69:256–64. doi: 10.1001/archgenpsychiatry.2011.1561

 25. Pompili M, Girardi P, Ruberto A, Tatarelli R. Suicide in the epilepsies: a meta-
analytic investigation of 29 cohorts. Epilepsy Behav. (2005) 7:305–10. doi: 10.1016/j.
yebeh.2005.05.010

 26. Borges G, Nock MK, Haro Abad JM, Hwang I, Sampson NA, Alonso J, et al. 
Twelve-month prevalence of and risk factors for suicide attempts in the World Health 
Organization world mental health surveys. J Clin Psychiatry. (2010) 71:1617–28. doi: 
10.4088/JCP.08m04967blu

 27. Choo CC, Harris KM, Ho RC. Prediction of lethality in suicide attempts: gender 
matters. Omega. (2019) 80:87–103. doi: 10.1177/0030222817725182

 28. Kim M, Kim YS, Kim DH, Yang TW, Kwon OY. Major depressive disorder in 
epilepsy clinics: a meta-analysis. Epilepsy Behav. (2018) 84:56–69. doi: 10.1016/j.
yebeh.2018.04.015

 29. Haile K, Awoke T, Ayano G, Ayano G, Tareke M, Abate A, et al. Suicide ideation 
and attempts among people with epilepsy in Addis Ababa, Ethiopia. Ann Gen Psychiatry. 
(2018) 17:4. doi: 10.1186/s12991-018-0174-6

 30. Cleary RA, Thompson PJ, Fox Z, Foong J. Predictors of psychiatric and seizure 
outcome following temporal lobe epilepsy surgery. Epilepsia. (2012) 53:1705–12. doi: 
10.1111/j.1528-1167.2012.03604.x

 31. Scott KM, Hwang I, Chiu WT, Kessler RC, Sampson NA, Angermeyer M, et al. 
Chronic physical conditions and their association with first onset of suicidal behavior 
in the world mental health surveys. Psychosom Med. (2010) 72:712–9. doi: 10.1097/
PSY.0b013e3181e3333d

 32. Mula M, Kanner AM, Schmitz B, Schachter S. Antiepileptic drugs and suicidality: 
an expert consensus statement from the task force on therapeutic strategies of the ILAE 
commission on neuropsychobiology. Epilepsia. (2013) 54:199–203. doi: 
10.1111/j.1528-1167.2012.03688.x

 33. Andersohn F, Schade R, Willich SN, Garbe E. Use of antiepileptic drugs in epilepsy 
and the risk of self-harm or suicidal behavior. Neurology. (2010) 75:335–40. doi: 10.1212/
WNL.0b013e3181ea157e

 34. Olesen JB, Hansen PR, Erdal J, Abildstr MSZ, Weeke P, Fosb LEL, et al. 
Antiepileptic drugs and risk of suicide: a nationwide study. Pharmacoepidemiol Drug 
Saf. (2010) 19:518–24. doi: 10.1002/pds.1932

https://doi.org/10.3389/fpsyt.2023.1097516
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1097516/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1097516/full#supplementary-material
https://doi.org/10.1016/j.yebeh.2020.106949
https://doi.org/10.1016/j.yebeh.2020.106949
https://doi.org/10.1111/j.1528-1167.2009.02106.x
https://www.who.int/publications/i/item/9789241564779
https://doi.org/10.1016/j.yebeh.2003.08.019
https://doi.org/10.4088/JCP.10cs06070ablu
https://doi.org/10.4088/JCP.10cs06070ablu
https://doi.org/10.1111/j.1440-1819.2009.01932.x
https://doi.org/10.1111/epi.12128
https://doi.org/10.1016/j.yebeh.2013.09.020
https://doi.org/10.1016/j.yebeh.2013.09.020
https://doi.org/10.3390/ijerph16081451
https://doi.org/10.1001/jama.2019.21834
https://doi.org/10.1016/j.seizure.2019.03.013
https://doi.org/10.1111/epi.16618
https://doi.org/10.1016/j.jad.2017.12.048
https://doi.org/10.3988/jcn.2015.11.1.32
https://doi.org/10.1016/j.yebeh.2015.01.012
https://doi.org/10.1111/epi.13373
https://doi.org/10.1136/jech.2009.103887
https://doi.org/10.1007/s00415-018-8837-4
https://doi.org/10.1007/s00415-018-8837-4
https://doi.org/10.1016/S1474-4422(07)70175-8
https://doi.org/10.1001/jamapediatrics.2020.0002
https://doi.org/10.30773/pi.2019.02.19
https://doi.org/10.1111/epi.13226
https://doi.org/10.1001/archgenpsychiatry.2011.1561
https://doi.org/10.1016/j.yebeh.2005.05.010
https://doi.org/10.1016/j.yebeh.2005.05.010
https://doi.org/10.4088/JCP.08m04967blu
https://doi.org/10.1177/0030222817725182
https://doi.org/10.1016/j.yebeh.2018.04.015
https://doi.org/10.1016/j.yebeh.2018.04.015
https://doi.org/10.1186/s12991-018-0174-6
https://doi.org/10.1111/j.1528-1167.2012.03604.x
https://doi.org/10.1097/PSY.0b013e3181e3333d
https://doi.org/10.1097/PSY.0b013e3181e3333d
https://doi.org/10.1111/j.1528-1167.2012.03688.x
https://doi.org/10.1212/WNL.0b013e3181ea157e
https://doi.org/10.1212/WNL.0b013e3181ea157e
https://doi.org/10.1002/pds.1932


Wang et al. 10.3389/fpsyt.2023.1097516

Frontiers in Psychiatry 09 frontiersin.org

 35. Arana A, Wentworth CE, Ayuso-Mateos JL, Arellano FM. Suicide-related events 
in patients treated with antiepileptic drugs. N Engl J Med. (2010) 363:542–51. doi: 
10.1056/NEJMoa0909801

 36. Klein P, Devinsky O, French J, Harden C, Krauss GL, Mccarter R, et al. Suicidality 
risk of newer Antiseizure medications: a meta-analysis. JAMA Neurol. (2021) 
78:1118–27. doi: 10.1001/jamaneurol.2021.2480

 37. Fazel S, Wolf A, Langstrom N, Newton CR, Lichtenstein P. Premature mortality in 
epilepsy and the role of psychiatric comorbidity: a total population study. Lancet. (2013) 
382:1646–54. doi: 10.1016/S0140-6736(13)60899-5

 38. Howlett JR, Nelson LD, Stein MB. Mental health consequences of traumatic brain 
injury. Biol Psychiatry. (2022) 91:413–20. doi: 10.1016/j.biopsych.2021.09.024

 39. O'halloran L, Coey P, Wilson C. Suicidality in autistic youth: a systematic review 
and meta-analysis. Clin Psychol Rev. (2022) 93:102144. doi: 10.1016/j.cpr.2022.102144

 40. Pompili M, Venturini P, Lamis DA, Giordano G, Serafini G, Belvederi Murri M, 
et al. Suicide in stroke survivors: epidemiology and prevention. Drugs Aging. (2015) 
32:21–9. doi: 10.1007/s40266-014-0233-x

 41. Hecimovic H, Salpekar J, Kanner AM, Barry JJ. Suicidality and epilepsy: a 
neuropsychobiological perspective. Epilepsy Behav. (2011) 22:77–84. doi: 10.1016/j.
yebeh.2011.04.059

 42. Gilliam F, Hecimovic H, Sheline Y. Psychiatric comorbidity, health, and function 
in epilepsy. Epilepsy Behav. (2003) 4:S26–30. doi: 10.1016/j.yebeh.2003.10.003

 43. Bachmann S. Epidemiology of suicide and the psychiatric perspective. Int J 
Environ Res Public Health. (2018) 15:1425. doi: 10.3390/ijerph15071425

 44. Mesraoua B, Deleu D, Hassan AH, Gayane M, Lubna A, Ali MA, et al. Dramatic 
outcomes in epilepsy: depression, suicide, injuries, and mortality. Curr Med Res Opin. 
(2020) 36:1473–80. doi: 10.1080/03007995.2020.1776234

https://doi.org/10.3389/fpsyt.2023.1097516
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1056/NEJMoa0909801
https://doi.org/10.1001/jamaneurol.2021.2480
https://doi.org/10.1016/S0140-6736(13)60899-5
https://doi.org/10.1016/j.biopsych.2021.09.024
https://doi.org/10.1016/j.cpr.2022.102144
https://doi.org/10.1007/s40266-014-0233-x
https://doi.org/10.1016/j.yebeh.2011.04.059
https://doi.org/10.1016/j.yebeh.2011.04.059
https://doi.org/10.1016/j.yebeh.2003.10.003
https://doi.org/10.3390/ijerph15071425
https://doi.org/10.1080/03007995.2020.1776234

	Suicidality and epilepsy: A systematic review and meta-analysis
	1. Introduction
	2. Materials and methods
	2.1. Search strategy and selection criteria
	2.2. Data analysis

	3. Results
	4. Discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	References

