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Abstract

Objectives: Many factors influence the likelihood of suicide attempts or deaths in persons with bipolar disorder. One
key aim of the International Society for Bipolar Disorders Task Force on Suicide was to summarize the available litera-
ture on the presence and magnitude of effect of these factors.

Methods: A systematic review of studies published from | January 1980 to 30 May 2014 identified using keywords
‘bipolar disorder’ and ‘suicide attempts or suicide’. This specific paper examined all reports on factors putatively
associated with suicide attempts or suicide deaths in bipolar disorder samples. Factors were subcategorized into: (1)
sociodemographics, (2) clinical characteristics of bipolar disorder, (3) comorbidities, and (4) other clinical variables.

Results: We identified 141 studies that examined how 20 specific factors influenced the likelihood of suicide attempts
or deaths. While the level of evidence and degree of confluence varied across factors, there was at least one study that
found an effect for each of the following factors: sex, age, race, marital status, religious affiliation, age of illness onset,
duration of illness, bipolar disorder subtype, polarity of first episode, polarity of current/recent episode, predominant
polarity, mood episode characteristics, psychosis, psychiatric comorbidity, personality characteristics, sexual dysfunc-
tion, first-degree family history of suicide or mood disorders, past suicide attempts, early life trauma, and psychosocial
precipitants.

Conclusion: There is a wealth of data on factors that influence the likelihood of suicide attempts and suicide deaths
in people with bipolar disorder. Given the heterogeneity of study samples and designs, further research is needed to
replicate and determine the magnitude of effect of most of these factors. This approach can ultimately lead to enhanced
risk stratification for patients with bipolar disorder.
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Introduction

There are many different paths that can lead to a suicide
attempt or death in a person with bipolar disorder (BD).
Efforts to better understand and prevent suicidal behavior
must therefore utilize the breadth of all available knowl-
edge (Brown et al., 2000; Gonda et al., 2012; Mann et al.,
2005; Zisook et al., 2013), with a special emphasis on diag-
nosis-specific information (Foster, 2013; Gonda et al.,
2012). While aspects of risk of suicide attempts and deaths
among people with BD undoubtedly partially overlap with
suicide attempts or deaths in general, a robust, diagnosis-
specific literature has accumulated in the past several
decades.

In order to improve the understanding of suicide attempts
and suicide in people with BD, the International Society for
Bipolar Disorders (ISBD) launched a special task force
with the goal of summarizing the rapidly expanding litera-
ture in this area. As described in paper I in this issue, the
ISBD Task Force on Suicide in BD focused on four key
areas of review, one of which was identifying factors asso-
ciated with greater likelihood of suicide attempts or suicide
in people with BD.

A number of excellent reviews of this area have been
published over the years (Baecthge and Cassidy, 2013;
Gonda et al., 2012; Hawton et al., 2005b; Malhi et al., 2013;
Mathews et al., 2013; Pompili et al., 2013; Yerevanian and
Choi, 2013), and our ISBD task force also separately con-
ducted a series of meta-analyses on 10 specific correlates of
suicide attempt and deaths for which there was sufficient
data to analyze using this method (Schaffer et al., 2014a).
The meta-analysis paper employed specific criteria for
study and variable selection based on eligibility for meta-
analysis. This current article focuses on the more expansive
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search for all variables that have been examined for influ-
ence on likelihood of suicide attempts or death in BD sam-
ples, including newer data that were not addressed in earlier
reviews of this topic.

Methods

Details of the ISBD task force methodology are outlined in
paper I of this series. Briefly, we completed a systematic
review of articles on BD and suicide attempts or suicides
published between 1 January 1980 and 30 May 2014. A
total of 141 papers related to the specific topic of factors
were associated with suicide attempts or deaths.

Results

Table 1 provides a summary of the list of factors that have
been associated with suicide attempts or suicide deaths in BD.

Sociodemographic factors

Sex. There is highly consistent evidence that women with BD
are significantly more likely than men with BD to attempt
suicide (Antypa et al., 2013; Bellivier et al., 2011; Bronisch
et al., 2005; Dilsaver et al., 2005; Engstrom et al., 2004;
Simon et al., 2007a; Tidemalm et al., 2014; Tsai et al., 1999;
Undurraga et al., 2012). This is seen across epidemiological
and clinical samples, as well as among different age groups.
For example, Dilsaver et al. (2005) reported a nearly 3 times
greater risk of suicide attempts among adolescent girls as
compared to adolescent boys with BD (Dilsaver et al., 2005).
Women are reported to be significantly less likely to attempt
suicide by violent methods (Perroud et al., 2007).
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Table I. Summary of main factors associated? with suicide attempts and suicide deaths in BD.

Variables Increased likelihood of suicide deaths in BD

Increased likelihood of suicide attempts in BD

Sociodemographics

Sex Female Male
Females have higher SMR
Age Younger No clear effect
Older age—higher lethality attempts Older age—higher ratio of deaths/attempts
Race Minorities—specific to youth only

Marital status
Religious affiliation

Characteristics of BD

Age of illness onset
Duration of illness
Polarity of first episode

Predominant polarity
Polarity of current episode

Other mood episode
characteristics

Psychosis at any time
BD subtype

Comorbidities

Psychiatric comorbidity

Personality disorders and

characteristics

Otbher clinical variables

First-degree family history
Prior suicide attempts
Early life trauma

Psychosocial precipitants

Sexual dysfunction

Single, divorced, single parents
Discordant results

Younger age

Discordant results

Depression

Mixed symptoms
Mania—more violent attempts
Depressive

Depressive episodes

Mixed states

Mixed features

Greater number and severity of episodes/rapid
cycling

Anxiety

Atypical features

Suicidal ideation

Discordant results

No clear effect

Substance use disorder

Cigarette smoking

Coffee intake

Anxiety disorder

Obesity or high BMI

Eating disorder

Personality disorders—including borderline or
cluster B PD in particular

Aggression or irritability

Impulsivity (discordant results)

Mood disorders

BD

Suicide

Presence

Childhood abuse
Higher early life stress
Interpersonal problems
Occupational problems
Bereavement

Presence

Depressive episodes

Mixed states

Manic states with psychotic features
Hopelessness

Psychomotor agitation

No effect
No clear effect

Substance use disorder—no clear effect
Anxiety disorder

Mood disorders
BD

Suicide
Presence

Present within a week prior to death

SMR: standardized mortality ratio; BD: bipolar disorder; BMI: body mass index; PD: personality disorder.
Discordant results were identified if studies produced opposite results for a particular variable.
2Based on findings in at least one study. The data quality to support the findings varies to a considerable degree. See text of manuscript for full descriptions.
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The sex-based differences in risk of death by suicide are
more nuanced. While men with BD clearly have signifi-
cantly higher absolute rates of suicide deaths (Clements
etal.,2013; Hoyer et al., 2000; Ilgen et al., 2010; Nordentoft
et al., 2011; Schaffer et al., 2014b; Simon et al., 2007a;
Weeke and Vaeth, 1986), in a meta-analyses of 28 studies,
Tondo et al. (2003) reported a numerical, but not statisti-
cally significant higher standardized mortality rate (SMR)
for women. The higher SMR for women reflects greater
relative increase in risk for women with BD vs without BD,
as compared to men with BD vs without BD. In a more
recent study, [lgen et al. (2010) also reported adjusted haz-
ard ratios (HRs) for suicide death to be higher in female US
veterans (HR=6.33) compared to male veterans
(HR=2.98). Recent data from the Swedish national registry
similarly identified a numerically higher SMR for suicide
in women with BD than men with BD (SMR=16.98 and
SMR=11.98, respectively) although the sex differences
were no longer apparent when controlling for other soci-
odemographics and substance use disorders (Crump et al.,
2013). While higher SMRs in women with BD may not be
significant in all studies, the consistent findings suggest
that the impact of the illness on risk of suicide is greater in
women than in men, and that this effect appears to be
stronger in BD as compared to other psychiatric diagnoses
(Clements et al., 2013; Schaffer et al., 2014b). Greater
help-seeking behavior leading to higher representation of
women with BD may also potentially impact SMR rates,
but this is difficult to determine from available data.

Age. Studies examining the relationship between age and
suicide attempts in BD have found that attempters are
significantly younger than non-attempters (Antypa et al.,
2013; Neves et al., 2009; Pawlak et al., 2013; Ryu et al.,
2010). Ryu et al. (2010) further stratified these results
within age groups, with the highest retrospectively
reported lifetime suicide attempt rate being in the 20—
29 year age group (42.9%) followed by the 30-39year
age group (25%) and the 40+ year age group (23.2%), but
the lowest rate was in the 10—19year age group (8.9%).
In a large epidemiological sample, young women with
BD had a much higher ratio of suicide attempts/suicide
deaths (85:1) compared to men over the age of 45 years
(5:1) (Simon et al., 2007a). Oquendo et al. (2009) also
reported an association between older age and higher
lethality of suicide attempt. There is no age difference
found in likelihood of violent or non-violent attempts
(Neves et al., 2009).

There are inconsistent results with regard to age and risk
of suicide death in BD. Osby et al. (2001) reported a higher
SMR among younger patients (less than 30years) in their
sample of 15,386 BD patients, while an even larger Health
Maintenance Organization (HMO) sample of 32,360 BD
suicides (Simon et al., 2007a) did not find any significant
difference across age groups, with HRs vs subjects age

3044 years (the reference group) being 0.63 for 18- to
29-year-olds, 0.85 for 45- to 64-year-olds and 1.34 for
those 65 or older. In a Canadian sample of suicide deaths,
those with BD were significantly younger at the time of
death compared to non-BD suicides (43.3years vs
47.1years) (Schaffer et al., 2014b).

Youth. In a systematic review of studies involving youth
with BD (mean age=14.4years), a pooled frequency of
21.3% lifetime history of suicide attempt was reported, with
a 14.7% rate of suicide attempt in prospective studies with a
mean 3.5years duration (Hauser et al., 2013). While an
exhaustive review of suicidal behavior among youth with
BD is beyond the scope of this paper and has been reviewed
elsewhere (Halfon et al., 2013), there are several key studies
that reported data on this issue. Among youth with BD, a
number of factors have been associated with increased like-
lihood of suicide attempts: illness onset after the age of
12years (Bani-Fatemi et al., 2013), mixed states (Bani-
Fatemi et al., 2013; Berutti et al., 2014), severity of depres-
sive symptoms at intake (Bani-Fatemi et al., 2013; Berutti
et al., 2014), comorbid attention deficit hyperactivity disor-
der (ADHD) (Hauser et al., 2013), comorbid panic disorder
(Bani-Fatemi et al., 2013), comorbid substance use (Bani-
Fatemi et al., 2013), history of psychosis (Bani-Fatemi
et al., 2013), history of physical and/or sexual abuse (Bani-
Fatemi et al., 2013), history of non-suicidal self-harm
behaviors (Bani-Fatemi et al., 2013), family history of sui-
cide or depression (Bani-Fatemi et al., 2013) and poorer
family functioning, even after controlling for the severity of
the BD illness (Berutti et al., 2014). Classification of youth
with BD as being irritable-only, elated-only or both irritable
and elated within the Course and Outcomes of Bipolar
Youth (COBY) prospective cohort study did not reveal any
differences in risk of suicide attempt (Hunt et al., 2013).

In a prospective study of 405 adolescents with BD,
Goldstein et al. (2012) found BD I to be associated with
higher rates of lifetime suicide attempt than BD not other-
wise specified (NOS), with no difference between BD I and
I, while Algorta et al. (2011) found no differences between
BD subtypes. This latter study also demonstrated that
minority youth (defined as Hispanic or African American)
had higher rates of lifetime suicide attempts, while the
Goldstein et al. (2012) study found no differences in terms
of race or socioeconomic status.

Studies have reported higher risk of attempting suicide
in BD girls compared to boys (Bani-Fatemi et al., 2013;
Dilsaver et al., 2005; Goldstein et al., 2012), but this is not
a consistent finding (Berutti et al., 2014).

In the only study focused on suicide death in children or
youth with BD, Brent et al. (1993a) reported on 67 BD sui-
cide deaths compared to matched controls and found mixed
states (odds ratio [OR]=9.0) and comorbid substance abuse
disorders (OR=17.0) to each be significantly associated
with higher risk of death by suicide.
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Racel/ethnicity. Only one study in the United States
addressed BD suicide deaths by race/ethnicity. Non-His-
panic whites who died by suicide had a significantly higher
rate of BD diagnosis (6.1%), as compared to non-Hispanic
blacks (2.6%), Hispanics (2.3%) and others (1.6%) (Karch
et al., 2006). In a Toronto study, ethnicity did not influence
risk of suicide attempts in patients with BD (Bani-Fatemi
etal., 2013).

Maritallfamily status. Three clinical BD studies reported
that those who were single or divorced had a significantly
higher rate of lifetime suicide attempt (Azorin et al., 2009;
Leverich et al., 2003; Shabani et al., 2013). Furthermore,
single parents had significantly higher rates of suicide
attempts than those who were married or cohabitating with
children, and this was evident for both mothers and fathers
(Leverich et al., 2003).

Religious dffiliation. In an elegant study of BD subjects and
their religious affiliation, Dervic et al. (2011) reported a
significantly lower rate of lifetime suicide attempt among
the 149 patients with religious affiliation compared to the
49 patients without (63.1% vs 80.4%), and showed that
moral or religious objections to suicide appear to mediate
the effects of religious affiliation on suicidal behavior. In
contrast, high religious involvement was associated with
greater likelihood of suicide attempt in a mixed unipolar—
bipolar spectrum sample (Azorin et al., 2013b).

Altitude of residence. In a novel study using data from 16 US
states, a significantly higher mean altitude of residence was
present among BD suicide victims compared to suicide vic-
tims with other psychiatric diagnoses (Huber et al., 2014),
with the authors speculating on a possible role of mitochon-
drial dysfunction as a contributor to suicidal behavior in BD.

Clinical characteristics of BD

Age of onset of BD. There is highly consistent evidence
that earlier age of illness onset is associated with an
increased likelihood of suicide attempts (Antypa et al.,
2013; Azorin et al., 2009; Azorin et al., 2013a; Coryell
et al., 2013; Dalton et al., 2003; Dennehy et al., 2011;
Engstrom et al., 2004; Goldberg et al., 1998; Grunebaum
et al., 2006; Leverich et al., 2003; Parmentier et al., 2012;
Perroud et al., 2007; Ryu et al., 2010; Sanchez-Gistau
et al., 2009; Song et al., 2012; Suominen et al., 2009;
Tidemalm et al., 2014). One challenge in interpreting this
finding is that frequencies rather than rates of suicide
attempts were reported; therefore, the potential artifact of
a longer duration of illness for subjects with an earlier age
of onset was not generally accounted for. Age of onset
was defined in a heterogeneous way throughout the litera-
ture, including age at which either depressive or manic
symptoms or episodes began, age of first hospitalization,

or a categorical definition of age of onset prior to a spe-
cific cut-off. Using an arbitrary cut-off of a mean age of
onset above or below age 24years, 6/16 studies had a
mean age of onset of >24 years among suicide attempters,
and 10/16 had a mean age of onset of >24 years among
non-attempters.

We could not identify any data on the association
between age of illness onset and suicide death, a glaring
gap in the literature.

Duration of illness. Several studies reported that subjects
with suicide attempts had a significantly longer duration of
illness (Azorin et al., 2008; Bellivier et al., 2011; Michaelis
et al., 2004; Roy-Byrne et al., 1988), with two exceptions
that reported a significantly shorter duration of illness in
prospective (Valtonen et al., 2006) and retrospective (Man-
chia et al., 2013) samples of suicide attempters. Roy-Byrne
et al. (1988) controlled for age, and found that the positive
correlation between suicide attempt and duration of illness
persisted in both men and women. They also reported a
positive correlation between duration of illness and higher
lethality of attempt.

One study reported that suicide deaths among people
diagnosed with BD most commonly occurred after >5 years
of illness duration (71.4% of cases), and that this was sig-
nificantly different than suicide deaths among other psychi-
atric diagnoses (50.3% of cases) (Clements et al., 2013).

Polarity of first mood episode and predominant polarity.
Depressive polarity of first mood episode has been consis-
tently associated with a lifetime history of suicide attempts
(Azorin et al., 2009; Bellivier et al., 2011; Finseth et al.,
2012; Ryu et al., 2010; Sanchez-Gistau et al., 2009; Undur-
raga et al., 2012; Valtonen et al., 2006) and a higher num-
ber of suicide attempts (Chaudhury et al., 2007; Neves
et al., 2009). The effect of mixed symptoms during the first
illness episode has not been well studied, with the excep-
tion being a cohort study of 1090 BD patients which found
that among suicide attempters whose first episode was
mania, the episode was more likely to be characterized by
coexisting depressive symptoms (Azorin et al., 2010).
Patients with a first episode of mania have been reported to
be significantly more likely to attempt suicide by violent
means as compared to patients with a first episode of
depression (Neves et al., 2009). There were no studies of
the relationship between polarity of first episode and sui-
cide deaths.

The presence of a depressive predominant polarity has
been consistently associated with greater likelihood of life-
time suicide attempts than a manic predominant polarity
(Baldessarini et al., 2012; Carvalho et al., 2014; Colom
et al., 2006; Popovic et al., 2014).

Polarity of episode at the time of suicide attempt or death. Both
depressive and mixed states have been associated with a
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greater likelihood of suicide attempt, in the range of 18—62
fold and 27-74 fold higher rates, respectively, compared to
pure mania (Dalton et al., 2003; Dilsaver et al., 1994; Liu
etal., 1996; Tondo et al., 1999; Valtonen et al., 2008). Sui-
cide attempts during a pure manic episode are quite rare,
accounting for 0-3% of all suicide attempts in people with
BD (Dalton et al., 2003; Keks et al., 2009; Liu et al., 1996;
Valtonen et al., 2008).

Patients presenting in a mixed state, or who have a life-
time history of exclusively mixed episodes, also carry a
higher risk of lifetime suicide attempt (Azorin et al., 2009;
Goldberg et al., 1998; Gonzalez-Pinto et al., 2011). For
instance, Pacchiarotti et al. (2011) found that patients with
an illness course of elevated mood states characterized by
only mixed episodes had a higher lifetime risk of suicide
attempt (60%) compared to subjects with a combination of
mixed and pure manic episodes (28%), and subjects with
pure mania only (17%). Gonzalez-Pinto et al. (2011)
reported the results of a 10-year follow-up study of 120 BD
patients, in which 29.5% of subjects presenting with an
index mixed episode attempted suicide, compared to 13.0%
of subjects who presented with a non-mixed episode. The
Jorvi Bipolar Study found that although mixed states may
represent an equal or even higher risk period compared to
depression, depressive states are a much larger component
of the course of illness in BD, and therefore are linked with
the greatest absolute number of suicide attempts. Of the sub-
jects with suicide attempts documented during the period of
follow-up, 74% occurred during a major depressive episode
(MDE), 6% during a full mixed episode and 13% during a
depressive-mixed period. The incidence of suicide attempts
in the BD group during periods of subthreshold depression,
full major depression and mixed/depressive mixed was
87.1, 410.7 and 878.0 per 1000 patient-years, respectively
(Holma et al., 2014; Valtonen et al., 2008).

Only 0-1% of suicide attempts occur during periods of
euthymia (Dalton et al., 2003; Valtonen et al., 2008).

In a Finnish study of 28 suicide deaths in BD, 78%
occurred during a MDE, 11% during a mixed episode and
11% during or soon after a manic episode with psychotic
features (Isometsé et al., 1994). In a more recent study by
Hoyer et al. (2009) of 30 BD suicide deaths, 27 occurred
during a MDE and 3 during a manic episode.

Other characteristics of mood episodes. The number of life-
time manic or depressive episodes or a history of rapid
cycling have also been correlated with likelihood of a suicide
attempt (Fagiolini et al., 2004; Oquendo et al., 2000; Song
etal., 2012; Undurraga et al., 2012). In a Brazilian sample of
BD outpatients assessed at a mean age of 41 years, suicide
attempters had experienced a mean of 12 manic/hypomanic
episodes and 8 depressive episodes compared to 6 manic/
hypomanic episodes and 3 depressive episodes in the non-
attempter group (Malloy-Diniz et al., 2009). Oquendo et al.
(2000) reported that the association between greater number

of depressive episodes and suicide attempt in an inpatient
BD sample remained significant even when intensity of cur-
rent depressive symptoms was controlled for.

Not surprisingly, patients who present with increased
severity of depressive symptoms (Fagiolini et al., 2004;
Hantouche et al., 2010; Michaelis et al., 2004), hopeless-
ness (Acosta et al., 2012; Valtonen et al., 2007) or suicidal
ideation (Allen et al., 2005; Azorin et al., 2009; Grunebaum
et al., 2006; Roy-Byrne et al., 1988; Umamaheswari et al.,
2014) carry an increased lifetime risk of suicide attempts.
One study reported that BD suicide attempters were more
likely to present with atypical depressive features (Sanchez-
Gistau et al., 2009). Among 35 people with BD who died
by suicide, 81% expressed hopelessness and 54% experi-
enced psychomotor agitation during the last illness phase
prior to death (Keks et al., 2009).

Psychosis. The presence of psychotic symptoms at any point
during the BD illness has not been correlated with likeli-
hood of a suicide attempt (Bellivier et al., 2011; Dennehy
etal., 2011; Finseth et al., 2012; Gazalle et al., 2007; Gold-
berg et al., 1998; Malloy-Diniz et al., 2009; Ryu et al.,
2010; Valtonen et al., 2006), with one exception being a
Korean sample (Song et al., 2012). In a refined analysis,
Azorin et al. (2009) reported a lower mean psychosis score
during the index manic episode among suicide attempters
compared to non-attempters with BD. Psychotic BD has
also not been associated with risk of suicide deaths (Black
et al., 1988; Dennehy et al., 2011; Tondo et al., 2007; Tsai
et al., 2002). Keks et al. (2009) found a relatively high rate
of lifetime psychosis (63%) among BD suicide decedents,
but there was no comparison group. In a more detailed
examination, Tsai et al. (2002) reported no overall differ-
ence in the presence of psychosis at illness onset between
41 BD suicide decedents and 41 living controls (58.6% vs
68.3%, respectively); however, mood-incongruent psycho-
sis at onset of illness was significantly less common among
those who died by suicide compared to controls (39.0% vs
61.0%).

BD subtype. A large number of studies have compared the
rates of suicide attempt between BD I and BD II, and the
results suggest no clear effect of illness subtype. Some
studies report higher rates among those with BD I (Holma
et al.,, 2014; Ryu et al., 2010; Song et al., 2012; Tondo
etal., 1999), others have found higher rates in BD I (Antypa
et al., 2013; Bega et al., 2012; Joyce et al., 2010), but most
report no significant difference (Chen et al., 2014; Dalton
et al., 2003; Dennchy et al., 2011; Engstrom et al., 2004;
Finseth et al., 2012; Galfalvy et al., 2006; Grunebaum et al.,
2006; Hantouche et al., 2010; Leverich et al., 2003; Per-
roud et al., 2007; Sanchez-Gistau et al., 2009; Simon et al.,
2007b; Valtonen et al., 2006). No apparent methodological
factors were identified which could account for these dif-
ferent findings.
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Phase of illness across both subtypes has also been stud-
ied. Tondo et al. (1999) reported suicide attempts in BD II
being associated with depression only, as compared to BD
I in which attempts occurred during both mixed states and
depression. In a more recent study, Holma et al. (2014)
found numerically higher incidence rates of suicide
attempts in BD II vs BD I across all phases of illness, but
the results were not significantly different.

The association between BD subtype and suicide deaths
was examined in a large study of patients hospitalized in a
private Italian hospital. Among 1765 BD patients seen in
follow-up, suicide occurred in 2.8% of BD I patients and
4.2% of BD II patients, a non-significant difference (Sani
et al., 2011). No studies were identified which reported on
suicide deaths among people with bipolar spectrum
disorder.

Comorbidities

Substance use. The large majority of studies on substance
use report higher rates of suicide attempts among BD sub-
jects with lifetime or current substance use disorders (Azo-
rin et al., 2009; Dalton et al., 2003; Finsecth et al., 2012;
Gazalle et al., 2007; Goldberg et al., 1998; Grunebaum
et al., 2006; Leverich et al., 2003; Malloy-Diniz et al., 2009;
Nery et al., 2014; Oquendo et al., 2010; Perroud et al., 2007;
Potash et al., 2000; Sanchez-Gistau et al., 2009; Simon
et al., 2007a; Simon et al., 2007b; Sublette et al., 2009;
Swann et al., 2005; Tondo et al., 1999; Valtonen et al.,
2006). For instance, Simon et al. (2007a) reported that a
past-year diagnosis of a substance use disorder was signifi-
cantly associated with suicide attempts leading to hospital-
ization (HR=2.53) and suicide attempts not leading to
hospitalization (HR =2.86) among over 32,000 BD subjects.
Studies that separately examined alcohol and other sub-
stances generally found both types of use to be associated
with suicide attempts (Bellivier et al., 2011; Gazalle et al.,
2007; Moor et al., 2012); however, there were exceptions
with Oquendo et al. (2010) finding that only alcohol use dis-
orders were associated with suicide attempts among BD
subjects in the National Epidemiological Survey on Alcohol
and Related Conditions (NESARC) sample, and Sublette
et al. (2009) reporting only drug abuse being significantly
independently associated with suicide attempts in a clinical
BD sample, while the higher rates of suicide attempts among
those with alcohol use disorders was primarily mediated by
higher levels of aggression. Two recent studies with par-
tially overlapping samples reported significant association
between recent cannabis use and lifetime suicide attempt
(Aas et al., 2013; Kvitland et al., 2014); however, several
other studies failed to show a consistent correlation (Bel-
livier et al., 2000; Cassidy, 2011; Parmentier et al., 2012;
Tondo et al., 1999). On the other hand, current or lifetime
cigarette smoking has been consistently associated with sui-
cide attempts in BD (Baethge et al., 2009; Ostacher et al.,

2006, 2009). For instance, analysis of United States epide-
miological data found a higher lifetime history of suicide
attempt among current smokers even when controlling for
other factors (OR=1.35) (Baek et al., 2013). There is also
some evidence of a dose effect, with further increased risk
correlated with more cigarettes per day (Antypa et al., 2013;
Baethge et al., 2009). This same study also identified a dose
relationship between amount of coffee intake per day and
risk of suicide attempts (Baethge et al., 2009).

Several large studies found no significant association
between any substance use disorder and risk of death by
suicide in BD (Cassidy, 2011; Nordentoft et al., 2011;
Simon et al., 2007a; Tsai et al., 2002) although the
Nordentoft study reported a substantial numerical increased
incidence rate in men. The exception is data from Systematic
Treatment Enhancement Program for Bipolar Disorder
(STEP-BD), in which 75% of subjects who died by suicide
has a substance use disorder history as compared to 29.8%
among those who had no prospective suicide events
(Dennehy et al., 2011).

Anxiety. Most studies report that the presence of a comorbid
anxiety disorder or anxiety symptoms increases the likeli-
hood of suicide attempts in individuals with BD (Baldassano,
2006; Gazalle et al., 2007; Malloy-Diniz et al., 2009; Moor
et al., 2012; Perroud et al., 2007; Sala et al., 2012; Sanchez-
Gistau et al., 2009; Simon et al., 2007a; Thibodeau et al.,
2013). Simon et al. (2007b) reported a significant increase in
likelihood of a lifetime suicide attempt among patients with a
lifetime anxiety disorder (46.7% vs 24.4%), with the associa-
tion remaining significant when controlling for age, sex and
substance use, but not age of illness onset. Other studies con-
trolling for confounders yielded mixed results. While two
studies replicated the independent association between anxi-
ety disorder comorbidity and suicide attempt rates (Sala et al.,
2012; Simon et al., 2007a), others did not (Leverich et al.,
2003; Marangell et al., 2006; Neves et al., 2009). The diverse
definition of anxiety in these studies is worth noting, includ-
ing lifetime or recent anxiety symptoms, and inclusion of all
or only some anxiety disorders.

A number of studies examined specific anxiety disorders
in BD patients. Generalized anxiety disorder (GAD) has
been found to be more common among attempters (Azorin
et al., 2009; Malloy-Diniz et al., 2009; Neves et al., 2009;
Perroud et al., 2007), and four studies reported higher rates
of social phobia (Baldassano, 2006; Gazalle et al., 2007;
Perroud et al., 2007; Simon et al., 2007b), with only one
large French study not replicating this association (Azorin
et al., 2009) although rates of social phobia were low in this
study. Panic disorder has been consistently associated with
suicide attempts across five studies (Azorin et al., 2009;
Baldassano, 2006; Moor et al., 2012; Neves et al., 2009;
Simon et al., 2007b), with one report of 72.2% of BD patients
with panic disorder attempting suicide, and 60.3% with any
anxiety disorder, compared to 22.1% of those without any
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anxiety disorder (Baldassano, 2006). Results for agorapho-
bia were contradictory, with Perroud et al. (2007) finding
agoraphobia to be significantly associated with suicide
attempts in BD patients while in a much larger cohort study,
Azorin et al. (2009) could not find a similar association. In a
clinical sample of 500 BD patients, there were significantly
more attempters among those with comorbid obsessive-com-
pulsive disorder (OCD) (Baldassano, 2006); however, again
the Azorin et al. (2009) report did not replicate this. Finally,
one study found that BD patients with posttraumatic stress
disorder (PTSD) comorbidity were more likely to have a his-
tory of suicide attempt (Baldassano, 2006).

Simon et al. (2007a) reported a significantly increased
risk of suicide deaths (age and sex adjusted HR=1.81)
among those with a comorbid anxiety disorder, which was
not seen with a substance use comorbidity. No other studies
examined this specific association.

Weight and metabolic parameters. Higher mean body mass
index has been reported among BD patients with a lifetime
suicide attempt than those without (30.2 vs 27.9) (Fagiolini
et al., 2004). In a subsequent analysis of the same dataset,
metabolic syndrome, and in particular the abdominal obe-
sity criteria were also associated with higher rates of sui-
cide attempt (Aas et al., 2013). In a large Brazilian
outpatient sample, obesity was significantly associated
with a history of suicide attempt (Gomes et al., 2010).
There was no available data on weight or metabolic param-
eters and suicide deaths in BD.

Eating disorders. Four studies have identified associations
between an eating disorder and suicide attempt in patients
with BD. A New Zealand sample of 100 BD patients aged
15-36 reported a significant association between lifetime
history of any eating disorder and risk of suicide attempt
(OR=3.7) (Moor et al., 2012). The presence of an eating
disorder was also significantly prospectively associated
with higher rates of suicide attempt (OR=1.85) (Tidemalm
et al., 2014). Rates of suicide attempt history were signifi-
cantly higher in a United States sample of BD patients with
comorbid binge eating disorder (McElroy et al., 2013).
Data from patients with purging type bulimia nervosa iden-
tified significantly higher rates of suicide attempt among
patients with comorbid BD (Favaro et al., 2008). Goldstein
et al. (2013) also reported higher rates of lifetime suicide
attempt among obese BD subjects compared to non-obese
BD subjects in the NESARC sample.

Personality disorders and traits. The impact of personality dis-
orders and various personality traits on risk of suicide
attempts among those with BD has been extensively stud-
ied. There is consistent evidence that the presence of any
personality disorder (Moor et al., 2012; Tidemalm et al.,
2014; Undurraga et al., 2012; Valtonen et al., 2006), and
specifically cluster B or borderline personality disorder are

associated with higher risk of suicide attempts (Apfelbaum
et al., 2013; Galfalvy et al., 2006; Garno et al., 2005; Joyce
et al., 2010; Malloy-Diniz et al., 2009; Moor et al., 2012;
Sanchez-Gistau et al., 2009). In a recent US study, BD and
borderline personality disorder were found to have indepen-
dent and additive effects on whether a prior suicide attempt
had been made (Zimmerman et al., 2013). Very little has
been reported on other personality clusters or disorders.
Romero et al. (2007) did report higher rates of cluster C per-
sonality disorders among BD patients with a family history
of suicide as compared to those with no family history.

With regard to personality traits, a number of studies
reported higher scores on tests of aggression and hostility
among those with BD who attempt suicide (Azorin et al.,
2009; Chaudhury et al., 2007; Grunebaum et al., 2006;
Michaelis et al., 2004; Rocca et al., 2010; Sher et al., 2006).
The findings on effect of impulsivity are more complex,
with contradictory reports of higher (Azorin et al., 2009;
Storosum et al., 2005; Swann et al., 2005) or lower (Gilbert
et al., 2011) impulsivity traits being associated with suicide
attempts, or no effect being found (Perroud et al., 2011).
Impulsivity and hostility have also been found to be corre-
lated with each other among BD patients with a history of
suicide attempt, but not correlated among patients with no
history of suicide attempt (Michaelis et al., 2004). Higher
impulsivity has been associated with increased medical
severity of suicide attempt in one BD clinical sample
(Swann et al., 2005), but with lower lethality of attempts in
another sample (Gilbert et al., 2011). A recent review of
impulsivity in BD only identified a weak independent link
with suicidal intent or acts (Watkins and Meyer, 2013).

Other personality traits or characteristics such as extreme
attributional style (Stange et al., 2014), lower social skills
(Rocca et al., 2010) or self-directedness (Sarisoy et al.,
2012) and cyclothymic temperament (Azorin et al., 2009;
Pompili et al., 2012) have similarly been significantly asso-
ciated with suicide attempts in BD samples.

Other clinical variables

Family history of suicide or mood disorders. There is fairly
consistent evidence that a first-degree family history of sui-
cide significantly increases the likelihood of suicide attempt
in patients with BD (Antypa et al., 2013; Antypa and
Serretti, 2014; Cassidy, 2011; Dalton et al., 2003; Dennehy
etal., 2011; Engstrom et al., 2004; Finseth et al., 2012; Gal-
falvy et al., 2006; Guillaume et al., 2010; Hantouche et al.,
2010; Leverich et al., 2003; Parmentier et al., 2012; San-
chez-Gistau et al., 2009; Valtonen et al., 2006). Romero
et al. (2007) reported that among a large BD clinical sam-
ple, a family history of suicide was associated with signifi-
cantly higher rates of lifetime suicide attempt (52% vs
26%), with an independent OR of 2.80. A comparable OR
of 2.45 was reported in a combined Canadian-Italian clini-
cal study, with further data showing that a significantly
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higher risk of suicidal behavior remained present when
extended to a second-degree or third-degree family history
of suicidal behavior (OR=1.5) (Manchia et al., 2013). The
effect of family history of suicidality appears to be additive
to a history of childhood abuse, as demonstrated by Carballo
et al. (2008) who found that the presence of both factors
was associated with an earlier age of first suicide attempt,
and greater number of lifetime attempts.

First-degree family history of suicide has also been
strongly associated with suicide deaths in BD samples in a
small number of studies (Dennchy et al., 2011; Sani et al.,
2011; Tondo et al., 2007; Tsai et al., 2002).

A family history of mood disorders and more specifi-
cally BD has been reported more commonly among BD
patients who attempt or die by suicide (Antypa and Serretti,
2014; Berutti et al., 2014; Brent et al., 1993b; Manchia
etal., 2013; Sanchez-Gistau et al., 2009), but not in all stud-
ies (Tidemalm et al.,, 2014). For instance, Brent et al.
(1993b) identified higher rates of bipolar spectrum in fam-
ily members (OR=4.9) among those with BD who died by
suicide.

Prior suicide attempts. There is consistent evidence that past
suicide attempts are significantly associated with increased
risk of future suicide attempts and deaths in BD (Aizenberg
et al., 2006; Guillaume et al., 2010; Michaelis et al., 2003;
Tsai et al., 2002; Valtonen et al., 2006), with an analysis of
STEP-BD data finding it to be the strongest predictor of a
prospectively identified suicide event (OR=3.86) (Antypa
etal., 2013). A large national Finnish study of suicides post-
hospitalization for BD found that intra-episodic suicide
attempt was a significant predictor of suicide death after
hospitalization for bipolar depression (HR=8.05) or mixed
episodes (HR=11.1) (Isometsi et al., 2014). In a Swedish
prospective cohort study of 6086 BD subjects, past suicide
attempt was significantly associated with suicide attempt
during follow-up among both men (OR=3.93) and women
(OR=4.24) (Tidemalm et al., 2014). Schaffer et al. (2014b)
reported higher rates of past suicide attempts among suicide
completers with BD compared to those without BD (47.1%
vs 25.8%). In terms of lethality, a higher lethality first
attempt has been associated with a decreased likelihood of
making a second attempt (Michaelis et al., 2003). In a large
prospective clinical sample, Valtonen et al. (2006) reported
that suicide attempt before the index mood episode or dur-
ing the index mood episode were each significantly associ-
ated with greater risk of future suicide attempts.

Early life trauma. There is evidence that childhood abuse or
early life stress is positively associated with suicide
attempts in BD (Erten et al., 2014; Maniglio, 2013). In a
clinical sample of 166 BD patients, 40% reported child-
hood physical or sexual abuse, which was significantly
associated with an increased rate of suicide attempts
(Carballo et al., 2008). Among 587 patients with BD,

emotional abuse and sexual abuse were each found to be
independently associated with history of suicide attempt
(Etain et al., 2013). Additional analysis revealed that child-
hood abuse and cannabis abuse have significant additive
effects, with over 80% of subjects with both childhood
abuse and cannabis use making a suicide attempt (Aas
et al.,, 2013). Benedetti et al. (2011) also reported that
patients with BD who had attempted suicide identified
higher levels of early life stress.

Psychosocial precipitants. Social stressors have been pro-
spectively associated with increased likelihood of suicide
attempts among men and women with BD (Tidemalm
et al., 2014). Tsai et al. (1999) identified interpersonal and
occupational problems to be more common among attempt-
ers in their clinical sample of 101 BD patients. In a larger
sample of 648 BD patients, a greater number of suicide
attempters had experienced the death of an important other
in the 12 months preceding the onset of their illness (Lev-
erich et al., 2003). Rates of employment/financial or recent
medical stressors were lower in a comparison of BD sui-
cides to non-BD suicides (Schaffer et al., 2014b). Finally,
Isometsd (2005) found that 40% of recent stressful life
events occurred within the week prior to suicide death, and
speculated that these events may have been dependent on
the persons own behavior, possibly linked to manic or
mixed presentations.

Sexual dysfunction. In a clinical sample of 60 BD patients,
sexual dysfunction characterized by impaired desire or dif-
ficulty with excitement or orgasm was significantly associ-
ated with a lifetime history of suicide attempt (Dell’Osso
et al., 2009) although whether this effect is mediated by a
global decline in interest is not clear.

Discussion

This systematic review identified a wealth of data on fac-
tors associated with suicide attempts and suicide deaths
specific to BD samples. Such data can support the utiliza-
tion of a diagnosis-specific approach to better understand-
ing of suicide attempts and suicide in BD. A
diagnosis-specific approach seeks to incorporate three
types of information (schematic Figure 1): (1) knowledge
on suicide and suicide attempts in general; (2) knowledge
on general factors that are influenced by the presence of BD
(e.g. relative difference of suicide risk in women with BD
compared to women without BD) and (3) knowledge on
factors that are specific to the diagnosis of BD (e.g. polarity
of most recent mood episode). The historical paucity of
data on suicide attempts and suicide specific to BD has
given way to a more robust and growing literature from
which a diagnosis-specific approach can be informed.
There is also a track record of this being accomplished in
the area of schizophrenia, for which a diagnosis-specific
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Figure 1. Schematic of ISBD Suicide Task Force proposed
diagnostic-specific approach to understanding suicide attempts
and deaths in bipolar disorder.

General factors
related to suicide
attempts and deaths
that are influenced by
the presence of
bipolar disorder

General factors
related to suicide
attempts and deaths

Bipolar disorder
specific approach
to understanding
suicide attempts
and deaths

approach to suicide has been widely accepted (De Hert
et al.,, 2001; Hawton et al., 2005a; Hunt et al., 2006;
Reutfors et al., 2009; Siris, 2001).

Table 1 lists the main demographic and clinical factors
that have been associated with suicide attempts or suicide
in BD. While the data quality and robustness across factors
are not uniform, this list provides a starting point for further
research in this area, highlighting the need for further repli-
cation and determination of independence and magnitude
of effects. For instance, many factors likely covary with
others (e.g. duration of illness with age; predominant polar-
ity with polarity of first episode and most recent episode);
therefore, while interactions between factors were high-
lighted when present in the literature, most studies did not
address this. One aspect of this has already been undertaken
by our ISBD Task Force through publication of a series of
meta-analyses on correlates of suicide attempts and suicide
in BD (Schaffer et al., 2014a). Variables that were found to
be significantly associated with suicide attempts included
female sex, younger age of illness onset, depressive polar-
ity of first illness episode, depressive polarity of current or
more recent episode, comorbid anxiety disorder, comorbid
substance use disorder, comorbid cluster B/borderline per-
sonality disorder and first-degree family history of suicide.
Variables that were found to be significantly associated
with suicide deaths in BD included male sex and first-
degree family history of suicide. However, not all variables
have enough data to permit meta-analysis, so researchers
conducting work in this area are encouraged to collect and
report on as many of the listed factors as possible.
Examination of numerous factors within each study will
also permit for greater clarity as to the presence of colline-
arity or interactions across variables, and will facilitate
transitioning toward standardization of risk assessments
that are of great interest to researchers and clinicians
(Bernert et al., 2014). A recent study on BD suicides

(n=170) identified the presence of five separate clusters or
subgroups of BD suicide decedents based on a number of
sociodemographic and clinical factors reviewed above; fur-
ther replication is required to determine the validity and
reliability of these subgroups (Schaffer et al., 2014D).

Several important limitations should be considered when
interpreting the results of this review. First, as with any
review of the literature, reporting bias must be considered,
with negative associations less likely to be published. This
is further impacted by the fact that for some studies the BD
subjects only constituted a portion of the entire sample, and
negative results may therefore not be highlighted in the pub-
lication. Second, methodological heterogeneity, differences
in sample characteristics across countries and treatment set-
tings, and a limited number of studies in many areas make
the implicit or explicit conclusions tenuous at best; there-
fore, many findings should be considered hypothesis-gener-
ating and meant to stir further study and clinical reflection
rather than firm evidence-based conclusions. Third, the
complex relationship between numerous factors that likely
contribute to most suicide attempts or deaths could not be
adequately examined in our review, as most available data
do not include any detailed examination of interactions.
Furthermore, some identified factors such as marital status,
early trauma, personality characteristics and other may be
confounded by the diagnosis of BD. Fourth, the timing and
nature of the association between suicide attempts and cer-
tain clinical variables (e.g. anxiety, substance use) could not
be adequately determined, as the history of suicide attempt
may have predated the comorbidity. Finally, as noted in
paper I, the majority of data come from North America,
Europe and East Asia, and other regions need to be more
represented in the literature in order to understand the gen-
eralizability of findings, however it is worthwhile noting
that many factors seem to be consistent across regions.

Conclusion

At this stage, we conclude that there are sufficient data to
support incorporation of diagnosis-specific findings when
seeking to better understand suicide attempts and suicide in
BD. Integration of general information on suicide along
with BD-specific data on non-specific and illness-specific
factors can provide for a strong framework for future work.

We recommend a number of steps be taken to further
develop the required research base from which evidence-
based interventions can be developed. These include: (1)
future studies of suicide attempts or suicide deaths in BD
should include as many of the variables discussed in this
article as possible. This will allow for replication of find-
ings, and build sufficient data to begin exploration of the
relationships between factors; (2) there are a number of
putatively important variables that still need to be directly
studied in BD, including but not limited to rural vs urban
status, and sexual orientation; (3) prospective cohort
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studies in BD should include measures of suicide risk and
outcomes; (4) the impact of environmental factors (e.g. sea-
sons, weather, latitude, lithium water levels, toxins) on sui-
cide attempts and suicide risk in BD is an area of importance
that requires further study and (5) particular attention
should be given to developing BD studies of suicide risk
and potential interventions in countries or world regions
from which data is lacking.
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