
A systematic review and meta-analysis of migraine and suicidal 
ideation

Lauren E. Friedman, Ph.D.a, Bizu Gelaye, Ph.D., M.P.H.a, Paul A. Bain, Ph.D.b, and Michelle 
A. Williams, Sc.D.a

aDepartment of Epidemiology, Harvard T. H. Chan School of Public Health, Boston, MA, USA

bHarvard Medical School, Countway Library of Medicine, Boston, MA, USA

Abstract

Background—Previous studies have demonstrated an association between migraine and major 

depressive disorder. However, relatively little is known about the relationship between suicidal 

ideation, with or without concurrent depression, and migraine.

Objective—We conducted a systematic literature review to synthesize the available research 

focused on investigating the association of migraine with suicidal ideation.

Methods—Relevant research papers were identified through searches of major electronic 

databases including PubMed, Embase (Elsevier), Web of Science (Thomson Reuters), PsycINFO 

(EBSCO), and Google Scholar. We performed a meta-analysis to estimate the pooled unadjusted 

and adjusted odds ratios (ORs) and 95% confidence intervals (95%CI) for the association between 

migraine and suicidal ideation extracted from each study.

Results—A total of 148,977 participants in six studies were included in this analysis. Overall, 

findings from available studies documented elevated odds of suicidal ideation among individuals 

with migraines. In unadjusted models, the odds of suicidal ideation was 2.49-fold higher among 

individuals with migraine (OR: 2.49; 95%CI: 2.34–2.65) compared to those without migraine. In 

multivariate-adjusted models, the pooled adjusted OR of suicidal ideation was 1.31 (OR: 1.31; 

95%CI: 1.10–1.55).

Conclusions—A meta-analysis of available studies suggests a modest positive association 

between migraine and suicidal ideation. Further studies allowing for a more comprehensive 

investigation of the association between migraine and the full range of suicidal behaviors are 

warranted. A larger and more robust evidence-base may be useful to inform the clinical screening 

and diagnoses of comorbid conditions in migraineurs.

Introduction

Migraines are recurrent disabling headaches associated with neurologic symptoms including 

severe throbbing head pain, with or without visual disturbances [1]. The estimated 

prevalence of migraine is between 11–23% globally [2–5]. Migraines are a common 
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disabling illness known to be comorbid with neurological and psychiatric disorders 

including fibromyalgia [6], epilepsy [7], stroke [8], multiple sclerosis [9], panic disorder 

[10], depression [11, 12], and post-traumatic stress disorder [13].

The association of migraine with suicidal behaviors, however, has been infrequently studied 

[14–19], and results from available studies have varied depending on the specific types of 

suicidal behaviors studied. For example, some studies have observed positive associations 

between migraine and self-harm [20], suicide attempt [14, 17, 21], or suicide mortality [22]. 

Suicide is the second leading cause of death among young adults with over 800,000 suicide 

deaths per year worldwide. The number of suicide deaths is likely higher than this, as many 

go unreported, and many more people make suicide attempts [23]. Risk factors for suicidal 

behaviors include male gender, family history of mental disorders, previous suicide attempts, 

substance abuse, and comorbid disorders including severe depression and chronic pain [24, 

25]. Suicidal ideation is a prominent risk factor for escalating suicidal behavior, and 

diagnosis of suicidal ideation may provide opportunities for clinical screening and 

intervention prior to suicide attempts and completed suicide [26, 27].

In light of the global burden of migraine [5] and the high prevalence of suicidal ideation 

[26], we conducted a systematic review and meta-analysis of the published literature to 

examine the association between migraine and suicidal ideation. Further, we sought to 

quantify the association between migraine and suicidal ideation after adjusting for 

confounders.

Methods

We conducted the review and meta-analysis according to the Preferred Reporting Items for 

Systematic Review and Meta-Analyses (PRISMA) statement (Supplementary Table 1) [28].

Study selection and criteria for study inclusion

Studies were identified by searching major electronic databases including PubMed, Embase 

(Elsevier), Web of Science (Thomson Reuters), PsycINFO (EBSCO), and Google Scholar. 

Controlled vocabulary terms (MeSH terms) were used when appropriate. The specific search 

criteria are presented in Supplementary Table 2. Bibliographies of relevant articles were 

reviewed to identify additional studies. Observational studies, including cohort, case-control, 

and cross-sectional studies, that address associations between migraine and suicidal ideation 

were included. Articles were rejected on abstract review if they were review articles, case 

studies, or qualitative studies. No date or language limitations were applied to the search.

Data extraction and quality assessment

We merged search results using Endnote from database searches and removed duplicate 

articles. We retrieved full text of potentially relevant articles and examined full text articles 

for compliance with eligibility criteria. The following types of data were extracted from all 

articles: authors, year of publication, country of origin, study design, total sample size, 

measure used to assess suicidal ideation, measure used to assess migraine diagnosis, and 

whether the study considered migraine subtypes (migraine with aura or migraine without 

aura). We extracted both adjusted and unadjusted odds ratios (OR), when available, from 
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relevant studies. When not reported, ORs were calculated using published study data. 

Authors were also contacted for this information. We assessed methodological quality for 

each study using a modified Newcastle-Ottawa Scale (NOS) for cross-sectional studies [29]. 

Study quality assessment is presented in Supplementary Table 3.

Data synthesis and statistical analysis

We used Stata (Stata, College Station, TX) to generate summary statistics and pooled ORs 

using a random effects model. In studies that evaluated ORs for migraine with aura and 

migraine without aura separately, migraine without aura adjusted ORs were used for the 

summary analysis. This conservative approach may have underestimated the association, 

since the migraine without aura ORs were consistently lower than those for migraine with 

aura. Summary and pooled ORs were represented as point estimates and 95%CIs on a forest 

plot. Funnel plots were used to evaluate publication bias. We also conducted a sensitivity 

analysis for the unadjusted pooled ORs excluding one study [19] which was heavily 

weighted in the unadjusted pooled OR analysis.

Results

Our initial search identified a total of 599 potentially relevant articles (Figure 1). After 

removing duplicates, we had a total of 439 unique articles. Articles (N=310) were rejected 

on title review for not being relevant or not meeting our search criteria. Abstracts of the 

remaining 129 candidate articles were reviewed. Articles were rejected if they were review 

articles, case studies, or qualitative studies.

The results of the remaining six population- or community-based cross-sectional studies, 

comprising a total of 148,977 participants, were included in the meta-analysis (Table 1). 

Migraines were assessed using structured questionnaires based on IHS criteria [14–16] or 

self-reported physician diagnosed migraine [17–19]. Four studies used a single question to 

assess presence or absence of suicidal ideation in participants [16–19]. Breslau et al. used 

four questions to assess suicidal ideation and suicide attempt [14]. In their study, Breslau et 
al. used one question (“have you ever felt so low you thought about committing suicide”) 

that was similar to the suicidal ideation question used in other studies [14]. Wang et al. used 

the Mini-International Neuropsychiatric Interview-Kid for children and adolescents 

Suicidality Module (MINI-Kid), a scaled questionnaire that included questions on both 

suicidal ideation and suicide attempt to assess participants’ overall suicidal risk [15].

Published studies documented comorbidity between diagnosed migraine and suicidal 

ideation, even when controlling for prior depression and other covariates (Table 1). Among 

members of a large Health Maintenance Organization in Michigan, Breslau et al. found that 

migraine with aura was associated an increased odds of suicidal ideation (OR:2.4, 95%CI: 

1.1–5.3) [14]. However, migraine without aura was not statistically significantly associated 

with suicidal ideation (OR:1.7, 95%CI: 0.8–3.4) [14]. Ratcliffe et al., using the nationally 

representative Canadian Community Health Survey Cycle in 2001–2002, showed a positive 

significant association between suicidal ideation and migraine (OR:1.45, 95%CI: 1.14–1.84) 

[17]. Recently, Colman et al., found that among residents of Ontario, Canada in 2003, 2005, 
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or 2007, migraines were associated with increased risk of self-harm (hazard ratio (HR):1.48; 

95%CI: 1.11–1.96) [19].

Three recent studies focused in adolescents showed a relationship between migraines and 

suicidal ideation [15, 16, 18]. In 12–15 year old Taiwanese students, there was a significant 

association between migraine and suicide risk score, a scaled measure including suicidal 

ideation and attempts (OR:4.3, 95%CI: 1.2–15.5) [15]. The association was statistically 

significant for students’ with migraine with aura (OR:7.8, 95%CI: 1.4–44.6); however, no 

statistically significant association was observed for students with migraine without aura and 

suicide risk score (OR:2.1, 95%CI: 0.5–8.5) compared to students without migraines [15]. 

Similarly, in a prospective community-based study of Taiwanese adolescents (mean age: 

14.0 ± 0.9 years), migraines were significantly associated with suicidal ideation (OR:2.9, 

95%CI: 2.3–3.6). Migraine with aura was significantly associated with suicidal ideation 

(OR:1.79, 95%CI: 1.07–2.99); however, migraine without aura was not statistically 

significantly associated with suicidal ideation (OR:1.04, 95%CI: 0.77–1.40) [16]. Finally, 

Fuller-Thomson and colleagues, in their 2000–2001 community-based Canadian 

Community Health Survey, found no evidence of an association of migraine with suicidal 

ideation (OR:1.25; 95%CI: 0.64–2.45) [18].

The pooled unadjusted OR of the association between migraine and suicidal ideation was 

2.49 (OR: 2.49; 95%CI: 2.34–2.65). The studies’ specific ORs ranged from 2.10 (95%CI: 

1.42–3.11) to 4.30 (95%CI: 1.20–15.45) (Figure 2). Visual inspection of the funnel plot did 

not show evidence of publication bias, confirmed by the Egger’s test for publication bias 

(H0: intercept = 0.70; p-value = 0.385) (Supplemental Figure 1). We performed a sensitivity 

analysis excluding the study with the largest sample size [19] from the unadjusted OR 

summary analysis. In this sensitivity analysis, the unadjusted OR for the remaining four 

studies (OR:2.63; 95%CI: 2.37–2.93) was similar to the unadjusted pooled OR for the 

complete dataset (Supplemental Figure 2).

The pooled adjusted OR for the five studies with multivariable adjusted ORs was 1.31 

(95%CI: 1.10–1.55) with specific measures of association ranging from 1.04 (95% CI: 0.77–

1.40) to 2.10 (95%CI: 0.50–8.50) (Figure 3). This is likely a conservative estimate, since the 

migraine without aura ORs were included in this analysis for three studies. A visual 

inspection of the associated funnel plot did not show evidence of a significant publication 

bias, and this was confirmed by the Egger’s test for publication bias (H0: intercept = 0.50; p-

value = 0.633) (Figure 4).

Discussion

To our knowledge, this is the first meta-analysis examining the association between migraine 

and suicidal ideation. In a pooled analysis, we observed a significant association between 

migraine and suicidal ideation (Figure 3; OR:1.31; 95%CI: 1.10–1.55) after adjusting for 

confounders.

Migraine, major depressive disorder, and suicidal ideation may be influenced by both 

genetics and environmental stimuli, including stressful life events, which affect a person’s 
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neurobiological systems [30–32]. Allelic variation in the serotonin transporter gene affects 

neurons’ ability to adapt to changes in external stimulations including acute stressors [31]. 

Although studies have found evidence of the association between allelic variation and 

suicidal behaviors, the association is controversial [33, 34]. Serotonin transporter 

polymorphisms may also be associated with the frequency of migraine attacks, depressive 

symptoms, and suicidal behaviors [32, 35–37]. Stress and serotonin interactions may be 

moderated by brain-derived neurotrophic factor (BDNF) polymorphisms [11, 32] and 

dopamine [38]. Ovarian hormones affect neurotransmitters and are known to be strongly 

associated with both migraine and depression in premenopausal women [36, 39].

Stressful life events, both during childhood and adulthood, also play a role in the 

development of major depressive disorder and suicidal ideation through dysregulation of the 

hypothalamic–pituitary–adrenal (HPA) axis which affects the ability to respond to stress [31, 

40, 41]. The abnormal function of the HPA axis and other hormones can also lead to 

neurobiological abnormalities and structural changes in the brain [31, 42, 43]. The 

dysregulation of the HPA axis, changes in brain matter volume, and sensitization to high 

levels of stress contribute to migraine, depressive disorders, and suicidal behaviors [36, 44]. 

Additionally, suicidal ideation has been linked to pain conditions, including increased 

headache frequency [16, 17, 22, 25, 45]. For example, Ilgen et al. (2008) found suicidal 

ideation was associated with head pain (OR:1.9; 95%CI:1.2–3.0) and pain summary score 

(OR: 2.3; 95%CI: 1.2–4.4) compared to adults without chronic pain [45]. Suicide ideation 

was also associated with more frequent headaches in adolescents after controlling for 

depression and sociodemographic characteristics (>7 days/month; OR:1.69; 95%; CI:1.12–

2.56) [16]. Chronic pain conditions, including migraines, have been associated with an 

increase in suicidal ideation, suicide attempts, and suicide mortality [25]. Psychological and 

social factors also influence headache development, pain severity, impact on functioning, 

and treatment prognosis [46]. Negative emotional states, including anxiety, depression and 

anger, are associated with headache triggers, intensity of headache pain, and response to 

treatment [46, 47]. Coping skills have also been shown to moderate the relationship between 

headache severity and depression [48].

The strengths of this review include an extensive literature search of five online databases, 

use of the Newcastle-Ottawa Scale (NOS) scale for quality assessment of selected studies, 

and a combined quantitative summary of the study findings using conservative estimates of 

the association between migraine and suicidal ideation. Our summary statistics are based on 

148,977 participants from 6 peer-reviewed articles. Additionally, our review and meta-

analysis builds on a previous review article [49] that focused on the association between 

migraine and suicidal behaviors, including ideation, plans and attempts. In the first year of 

suicidal ideation, individuals are more likely to progress to suicide plans or attempts [50]. 

For screening and diagnostic purposes, it is therefore essential to identify individuals who 

are at risk for these behaviors. Therefore, our review and meta-analysis focuses specifically 

on the association between migraine and suicidal ideation.

Despite these strengths, there are also limitations that should be considered. First, reviewed 

studies had variability in criteria for migraine and suicidal ideation which could have 

resulted in heterogeneity in diagnoses. The variability in magnitude affects may be related to 
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how suicidal ideation was measured across the included studies. The present studies do not 

use a specific assessment tool and measure suicidal ideation using either a single question or 

MINI-Kid score. Secondly, depression status was not uniformly controlled in studies, despite 

the well-established comorbidity between major depressive disorder and suicidal ideation 

[24, 51]. Finally, our meta-analysis is based on results from observational cross-sectional 

studies, and so the temporal relationship between migraine and suicidal ideation cannot be 

established with certainty.

This systematic review and meta-analysis shows a significant association between migraine 

and suicidal ideation. Further research is needed to identify the mechanisms underlying the 

relationship between migraine and suicidal ideation. For example, migraine with aura is 

consistently more strongly associated with suicidal ideation compared with migraine without 

aura (Table 1), although the mechanisms underlying this association are not yet understood. 

There are currently no specific guidelines for screening migraine and associated psychiatric 

conditions. However, our study highlights the importance of a wider clinical role for 

screenings of comorbid migraine and suicidal ideation. Migraine patients would benefit from 

routine screening for depression and suicidal ideation. Therefore, clinicians should have a 

risk assessment protocol in place to identify and treat migraineurs at risk for suicidal 

ideation. A focus on migraine comorbidities, including suicidal behaviors, is important for 

diagnosis and effective treatment of these disorders.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of systematic literature review
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Figure 2. 
Forest plot showing articles unadjusted ORs (95% CI) of the association between migraine 

and suicidal ideation and the pooled summary (N = 5)

Note: Breslau 1992 was excluded due to missing information.
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Figure 3. 
Forest plot showing articles with multivariable adjusted ORs (95% CI) of the association 

between migraine and suicidal ideation and the pooled summary (N = 5)

Note: Colman 2016 was excluded due to missing information. Fully-adjusted migraine 

without aura ORs were used when both migraine with aura and migraine without aura were 

reported separately (Breslau 1992, Wang 2007, Wang 2009).
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Figure 4. 
Funnel plot of articles included with adjusted ORs (95% CI) of the association between 

migraine and suicidal ideation (N = 5)

Note: Colman 2016 was excluded due to missing information
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