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Abstract
Objective: To characterize self-poisoning suicide deaths in BD compared to other suicide decedents.

Methods: Extracted coroner data from all suicide deaths (n = 3319) in Toronto, Canada from 1998 to 2012. Analyses
of demographics, clinical history, recent stressors, and suicide details were conducted in 5 subgroups of suicide dece-
dents: BD self-poisoning, BD other methods, non-BD self-poisoning, non-BD other methods, and unipolar depression

knowledge translation efforts.

self-poisoning. Toxicology results for lethal and present substances were also compared between BD and non-BD
self-poisoning subgroups as well as between BD and unipolar depression self-poisoning subgroups.

Results: Among BD suicide decedents, self-poisoning was significantly associated with female sex, past suicide
attempts, and comorbid substance abuse. In both the BD and non-BD self-poisoning groups, opioids were the most
common class of lethal medication. For both groups, benzodiazepines and antidepressants were the most common
medications present at time of death, and in 23% of the BD group, an antidepressant was present without a mood
stabilizer or antipsychotic. Only 31% of the BD group had any mood stabilizer present, with carbamazepine being
most common. No antidepressant, mood stabilizer, or antipsychotic was present in 15.5% of the BD group. Relative
to unipolar depression self-poisoning group, the BD self-poisoning group evidenced higher proportion of previous
suicide attempt(s) and psychiatry/ER visits in the previous week.

Conclusion: People with BD who die by suicide via self-poisoning comprise a distinct but understudied group. The
predominant absence of guideline-concordant pharmacologic care comprises a crucial target for future policy and

Keywords: Bipolar disorder, Suicide death, Self-poisoning, Overdose, Lethal medications

Background

Suicide is one of the most common causes of death for
people with bipolar disorder (BD) (Angst et al. 2005;
Hoyer et al. 2000; Osby et al. 2001; Pompili et al. 2013a).
Persons with BD account for up to 10% of all suicide
deaths (Chen et al. 2009; Clements et al. 2013; Ilgen et al.
2010; Karch et al. 2006; Schaffer et al. 2014; Takizawa
2012), and have an estimated standardized mortality ratio
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and indicate if changes were made.

of 10-30 compared to the general population (Crump
et al. 2013; Harris and Barraclough 1997; Kessing et al.
2005; Pompili et al. 2013a).

Suicide by self-poisoning is a prevalent cause of death
globally. Self-poisoning accounts for approximately a
quarter of all suicides in England with females and the
young being particularly vulnerable to this method of
suicide (Camidge et al. 2003; Kapur et al. 2005). Meth-
ods of suicide deaths in BD vary across studies and coun-
tries, but self-poisoning deaths are consistently found to
be the first or second most common method (Chen et al.
2009; Dennehy et al. 2011; Gos et al. 2009; Hunt et al.
2006; Isomets and Henriksson 1994; Keks et al. 2009;

© The Author(s) 2017. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,


http://orcid.org/0000-0001-6220-5042
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40345-017-0081-9&domain=pdf

Schaffer et al. Int J Bipolar Disord (2017) 5:16

Osby et al. 2001; Rihmer et al. 1990; Schaffer et al. 2014).
Self-poisoning accounted for 25-30% of deaths in the
three largest studies that reported on BD suicide meth-
ods (Chen et al. 2009; Hunt et al. 2006; Osby et al. 2001)
and 17-53% in the smaller studies (Angst et al. 2005; Cle-
ments et al. 2013; Crump et al. 2013; Harris and Barra-
clough 1997; Hayer et al. 2000; Ilgen et al. 2010; Karch
et al. 2006; Kessing et al. 2005; Pompili et al. 2013a;
Schaffer et al. 2014; Takizawa 2012); however, there is
a paucity of data specifically focusing on characteriz-
ing this subgroup of suicide deaths in BD. Furthermore,
BD also presents as a vulnerable psychiatric population
to self-poisoning with elevated prevalence among BD
decedents relative to non-BD decedents (33.5 vs. 17.4%;
Schaffer et al. 2014) and schizophrenia decedents (34.9
vs. 17.4%; Sinyor et al. 2015). Little is known about who
is more likely to die from this method, which substances
are ingested around the time of death, and which of these
specific substances were ultimately lethal. In a small
Finnish study examining 11 people with BD who died
by self-poisoning suicide, lethal ingestion of an antipsy-
chotic occurred in 45% of cases, followed by 18% with
each of a tricyclic antidepressant, lithium, or combina-
tion of benzodiazepines (Isomets and Henriksson 1994).

There is a modest amount of data on treatments received
near the time of death. In an Australian review of 35 BD
suicide deaths by any method, a clinical panel assessed
only 34% of decedents as having received adequate thera-
peutic interventions (pharmacological and psychological)
prior to death (Keks et al. 2009). For instance, while 43%
of patient had taken lithium within 4 weeks of deaths, only
11% had adequate therapeutic lithium levels.

A similar pattern of underutilization of adequately
dosed pharmacotherapy was found in a Finnish sample of
31 BD suicides (Isomets and Henriksson 1994). We are
not aware of any prior studies that extensively report on
the presence of specific classes of medications based on
toxicology at the time of death, a more robust approach
that ensures that the compound was in fact being
ingested. With self-poisoning deaths being common and
a method of suicide that physicians as prescribers have
some control over, it is important to better characterize
this BD subgroup in order to understand who is more
likely to die from this method, and what medications or
other substances were taken around the time of death.
The objective of this study was to examine these data in a
large sample of suicide decedents with BD and compari-
son groups.

Methods

Data source

The Office of the Chief Coroner for Ontario (OCC) inves-
tigates all suicide deaths in Toronto, Canada. As part of
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a large study of OCC data on all suicides in the City of
Toronto from 1998 to 2012 (n = 3319 suicide deaths)
(Schaffer et al. 2014; Sinyor et al. 2012, 2014), we exam-
ined 5 subgroups: (1) BD suicide by self-poisoning; (2)
BD suicide by other methods; (3) non-BD suicide by self-
poisoning; (4) non-BD, non-self-poisoning; (5) unipolar
depression by self-poisoning.

OCC charts include a coroner’s investigation report,
pathology report, toxicology report, and collateral infor-
mation gathered from interviews with family or others,
physician/clinical records, police reports, and copies of
suicide notes. OCC data are not available for approxi-
mately 2 years after the death while investigations are
completed. Deaths were classified as suicides based on
a standard of a high degree of probability. We did not
include deaths that were considered indeterminate with
respect to suicide as the cause.

A standardized data extraction procedure was used,
collecting data on: (1) demographics: age, sex, marital
status, living circumstances; (2) clinical variables: the
presence of a BD diagnosis, unipolar depression, sub-
stance abuse history (including alcohol, drugs or both),
past suicide attempts, reported contact with psychiatric
or emergency services in the week prior to death, comor-
bid medical condition; (3) recent stressors: employment/
financial, interpersonal stressor, medical/health, police/
legal, bereavement; and (4) details of suicide: method,
presence of a suicide note and location of suicide.

Demographic data and details of the suicide were avail-
able in 99% of coroner charts. Clinical and stressor varia-
bles were only included in the coroner charts if they were
present. All clinical and stressor variables were therefore
considered estimates, with possible underreporting.

For the purpose of this study, any person with BD who
died by intentional self-poisoning, as a single or combi-
nation method of suicide, was included in the BD self-
poisoning suicide group. All other BD suicide deaths
were included in a non-self-poisoning suicide group. As
additional comparison groups, we also included self-poi-
soning and non-self-poisoning suicide deaths in people
without BD as well as a unipolar depression self-poison-
ing group.

A detailed toxicology report was available for most
deaths by self-poisoning (93.4% of BD group and 85.1%
of the non-BD group). The OCC primarily conducts
toxicology tests in cases where self-poisoning is sus-
pected, therefore no toxicology data are available for
the group of BD suicides by other methods. Toxicology
reports include information on the level and distribu-
tion of all substances detected in the blood or urine, and
the approximate time since death. The pathologist uses
this information to determine whether the substance
was a cause of death or only present at the time of the
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death. Such determinations are complex, as they can
depend on the deceased’s medical history as well as sub-
stance levels that are influenced by the timing of bodily
fluid retrieval. We relied exclusively on the pathologists’
determination of the presence and/or lethality of spe-
cific substances in each case rather than arriving at our
own conclusions from review of raw toxicology data.
We recorded the presence of all substances and whether
they were determined by the pathologist to be a cause of
death (i.e., at lethal levels). These included psychotropic
medications, non-psychotropic medications, over the
counter medications, alcohol, illicit substances, and
poisons.

Diagnosis

Using the same methodology which was previously pub-
lished by our group (Schaffer et al. 2014), the presence of
a diagnosis of BD was established based on information
in the coroner’s investigation report. Diagnostic infor-
mation was obtained by the coroner from a variety of
sources, including medical records from the decedent’s
physician(s), collateral information from family, police
report of personal documents, and content of the sui-
cide note that stated a diagnosis of BD or the presence of
depressive symptoms in the absence of BD. This ‘unipolar
depression’ group is comprised likely of individuals who
fit into a variety of depressive conditions (Sinyor et al.
2015). Specific symptom criteria or psychological autop-
sies were not available. All suicide deaths with BD or uni-
polar depression were included in the analysis.

Statistical analysis
Comparisons of subgroups were conducted by univari-
ate analyses (t-tests or y*) of all demographic, clinical,
stressor, and suicide-specific variables. In order to identify
independent contribution to variance in the presence or
absence of a self-poisoning method of suicide, multivariate
logistic regression was completed, including all pre-death
variables with a p < .1 identified in the univariate analyses.
Differences in the proportion of different medication
classes or specific agents being present or lethal at the
time of death were compared between the BD and non-
BD as well as BD and unipolar depression self-poisoning
groups using a series of * tests.

Ethical approval and privacy

The OCC granted approval to this study and provided
full access to their records for the purposes of completing
this study. The study was approved by the Research Ethics
Board at Sunnybrook Health Sciences Centre, Toronto,
Canada. Strict privacy procedures utilized by the OCC
were fully adhered to, with all extracted data maintained
in an encrypted and de-identified format.
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Results

During the study period, 207 people with BD died by sui-
cide, out of a total of 3319 suicide deaths. Among those
with BD, 76 (36.7%) died by self-poisoning. There were also
585 self-poisoning suicide deaths in people that did not
have BD. Table 1 characterizes 4 groups (BD self-poisoning,
BD non-self-poisoning, non-BD self-poisoning, non-BD
non-self-poisoning) with regards to demographics, other
clinical history, recent stressors, and suicide details. There
were 1764 people with unipolar depression who died by
suicide, of which, 409 (23.2%) died by self-poisoning.

BD self-poisoning vs. BD other methods

As shown in Table 1, those with BD who died by self-poi-
soning as compared to other methods were significantly
more likely to be female, to have made a prior suicide
attempt, and to have died at home. There were non-
significant trends towards the BD self-poisoning group
being older, and more likely to have comorbid substance
abuse or comorbid medical condition.

Multivariate logistic regression (Table 2) found sev-
eral variables to be independently associated with self-
poisoning being the method of suicide among people
with BD, including female sex, past suicide attempts, and
comorbid substance abuse.

BD self-poisoning vs. unipolar depression self-poisoning
groups

The BD self-poisoning group compared to the unipo-
lar depression self-poisoning group had a significantly
higher proportion of past suicide attempt(s) (63.2 vs.
49.4%, x* (1) = 4.87, p < .05), proportion of individuals
with a psychiatry/ER visit(s) in the previous week (14.5
vs. 6.8%, y* (1) = 5.04, p < .05), and proportion of adult
age decedents (92.1 vs. 78.5%, > (1), 7.61, p < .05). In con-
trast, there was a significantly higher proportion of older
adults (18.1 vs. 3.9%, > (1) = 9.60, p < .01), individuals
with a recent medical health stressor (14.9 vs. 2.6%, x°
(1) = 8.56, p < .01), and individuals with any stressor pre-
sent (51.8 vs. 36.8%, x> (1) = 5.76, p < .05) among those
with unipolar depression who died by self-poisoning rela-
tive to those with BD who died by self-poisoning. Welch—
Satterthwaite ¢ test indicated that those with unipolar
depression who died by self-poisoning (mean age 50.9
years; SD = 15.4) were significantly older than those with
BD who died by self-poisoning (mean age = 46.1 years;
SD =11.3) (¢ (132.59) = —3.09, p < .01).

Lethal substances/medications in BD and non-BD
self-poisoning groups

The specific substances and classes of medications that
were present at lethal levels at the time of self-poisoning
suicide are shown in Fig. 1. In both the BD and non-BD
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Table 2 Regression model of variables associated
with self-poisoning among suicide decedents with bipolar
disorder (n = 207)

Variable Odds ratio 95% ClI p-value
Lower Upper

Female sex 3.79 1987 7203 <.0001

Age 1.02 995 1.044 129

Past suicide attempts 2.25 1209  4.191 011

Comorbid substance abuse 244 1.200 4955 .014

Comorbid medical condition  1.19 598 2381 616

All pre-death variables with p < .1 in univariate analyses were included

An additional regression examining association and interaction of diagnosis (BD
or non-BD) and sex with self-poisoning method was conducted

A non-significant interaction term (p = .083) was found

groups, opioids were the most common class of lethal
medication. There was a non-significant trend of higher
likelihood of lethal levels of opioids among BD decedents
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(excluding n = 21 with unknown multiple drug toxicity)
who had comorbid substance abuse compared to no such
comorbidity (47.1 vs. 22.9%; x> = 3.15, df = 1, p = .076).
There was no difference in identification of lethal opioids
based on substance abuse comorbidity in the non-BD
group (45.2 vs. 39.8%; x° = 1.26, df = 1, p = .26).

For the BD group, opioids were followed by benzodi-
azepines, antidepressants, and antipsychotics as the next
most common classes of identified lethal medication
taken. Nearly a third of the BD group had multiple drug/
alcohol toxicity as the cause of death.

There were no significant differences in frequency of
opioids, OTC medications, or alcohol between BD and
non-BD groups. The mean number of lethal substances
taken by people with BD who died by self-poisoning
(1.76, SD = 1.2) was significantly higher than the number
taken by people without BD (1.47, SD = 1.03) (¢t = 1.86,
df = 446, p = .064).

Mood Stabilizer

Antipsychotic

Benzodiazepine

Tricyclic Antidepressant

non - TCA Antidepressants

Substance

Opioid
Over the Counter Medication
Diphenhydramine

Alcohol

Multiple Drug/Alcohol Toxicity

M Bipolar Disorder (n =71)
B Non-Bipolar Disorder (n = 498)

death

0.0 10.0 20.0
Percentage

T

30.0 40.0

Fig. 1 Lethal levels of substances present at suicide by self-poisoning among people with or without bipolar disorder. *p < .0001. Any data point
with n < 5 has been suppressed due to privacy limits. As such, values for Lithium (BD and Non-BD), Carbamazepine (BD and Non-BD), Valproate

(BD and Non-BD) and Any Mood Stabilizer (Non-BD) have been suppressed. Unknown multiple drug/alcohol toxicity includes cases where multiple
substances were present but the coroner was unable to specifically identify which substances were responsible for death. No bar was shown for
suppressed data (cell size <5). Non-TCA Antidepressants include: SSRIs, SNRIs, NDRIs, MAOIs. Any Antidepressant refers to TCAs or the 'non-TCA anti-
depressants’ (i.e. SSRIs, SNRIs, etc.). Total number of lethal substances not available for some cases as toxicology analysis was indeterminate; therefore
number of lethal substances unknown for some. In some cases, typically where a number of substances were present in nonlethal levels, the
pathologist concluded the cause of death was multiple drug toxicity without specifying which specific substances were responsible. This occurred
inn=21BD cases and n = 129 non-BD cases. These suicides were included in the overall analysis but without a specific substance as the cause of
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Lethal substances/medications in BD and unipolar
depression self-poisoning groups

A significantly higher proportion of lethal antipsychot-
ics (21.2 vs. 8.8%, x* (1) = 6.95, p < .01) and mood sta-
bilizers (17.3 vs. .7%, Fisher’s Exact Test, p < .001) was
noted among those with BD who died by self-poisoning
relative to those with unipolar depression who died by
self-poisoning. There was a significantly higher propor-
tion of lethal TCA ingestion among those with unipolar
depression who died by self-poisoning relative to those
with BD who died by self-poisoning (23.4 vs. 9.6%, %, x*
(1) = 4.99, p < .05). The mean total number of lethal sub-
stances was not significantly different between those with
BD who died by self-poisoning (mean = 1.76; SD = 1.23)
and those with unipolar depression who died by self-poi-
soning (mean = 1.52; SD = 1.04) groups, p > .05.

Substances/medications present in BD and non-BD
self-poisoning groups

Figure 2 displays the substances present at the time of
death among BD and non-BD self-poisoning suicide
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decedents. For the BD group, benzodiazepines were the
most common type of medication present at time of
death (62%), followed closely by antidepressants (58%).
Only 31% of those with BD had any type of traditional
mood stabilizer detected, of which carbamazepine (14%)
was the most common. Thirty-nine percent had detecta-
ble alcohol and had 14% had an illegal substance present.
Thirty-seven percent of the BD group had some level of
opioid present at the time of death. There was a non-
significant trend of higher likelihood of opioids being
present among BD decedents with comorbid substance
abuse compared to no such comorbidity (52.2 vs. 29.2%;
X’ =3.56, df = 1, p = .06). There was no such difference
in opioid presence in the non-BD group (45.2 vs. 39.8%;
X =126,df=1,p=.26).

The presence of antidepressants and benzodiazepines
were not significantly different between BD and non-BD
groups, with only higher frequency of mood stabilizer
(* = 79.98, df = 1, p = < .0001) and antipsychotic use
(’ = 16.30, df = 1, p = < .0001) among BD decedents
differentiating the groups. There was a mean total of

Any Mood Stabilizer
Carbamazepine
Lithium
Antipsychotic
Quetiapine

Olanzapine

Benzodiazepine

Tricyclic Antidepressant

[
g non-TCA Antidepressants
S
§ Any Antidepressant
wv

Opioid

Over the Counter Medication
Alcohol

Illegal Substance

Other Prescription

Poison

H Bipolar Disorder (n = 71)
® Non-Bipolar Disorder (n = 498)

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

Percentage

Fig. 2 Substances present at any level at suicide by self-poisoning among people with or without bipolar disorder. *p < .0001. **p = .022. Any data
point with n < 5 has been suppressed due to privacy limits. As such, Valproate (BD and Non-BD) and Lithium (Non BD) have been suppressed. No
bar was shown for suppressed data (cell size <5). Non-TCA Antidepressants include: SSRIs, SNRIs, NDRIs, MAOIs. Any antidepressant refers to TCAs

or the'non-TCA antidepressants'(i.e. SSRIs, SNRIs, etc.). Total number of lethal substances not available for some cases as toxicology analysis was
indeterminate; therefore number of lethal substances unknown for some
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4.6 (SD = 1.9, range 0-10) different substances present
at time of death in the BD self-poisoning group, signifi-
cantly higher than the mean total of 3.9 (SD = 2.1, range
0-12) in the non-BD self-poisoning group (t = 2.78,
df =567, p = .006).

Antidepressants, mood stabilizers, and antipsychotics
present in BD and non-BD self-poisoning groups

Figure 3 examines more closely the presence of antide-
pressants with or without concomitant mood stabilizers
or antipsychotics. No antidepressant, mood stabilizer, or
antipsychotic was present in 15.5% of the total BD group.
Antidepressants were present in 58% of the BD group, of
which 39% did not have at least one mood stabilizer or
antipsychotic concomitantly present. As expected, dif-
ferences in medications present between BD and non-
BD groups were evident, with only the combination of
antidepressant plus antipsychotic not being significantly
different.

Substances/medications present in BD and unipolar
depression self-poisoning groups

A significantly higher proportion of antipsychot-
ics (45.1 vs. 22.4%, x> (1) = 15.63, p < .001) and mood
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stabilizers (31.0 vs. 2.8%, x> (1) = 67.15, p < .001) was
noted among those with BD who died by self-poisoning
relative to those with unipolar depression who died by
self-poisoning.

Discussion

This large study of suicide deaths in BD found that self-
poisoning accounted for 36.7% of all deaths, which is
somewhat higher than other large studies (Chen et al.
2009; Hunt et al. 2006; Osby et al. 2001), but within the
published range from all reports (Schaffer et al. 2015b).
Self-poisoning as the method of suicide for those with
BD was significantly correlated with female sex, prior
suicide attempts, and comorbid substance abuse. As far
as we are aware, this is a new finding that requires rep-
lication from other sources, and if consistently reported
would be an important aspect of understanding which
subgroups within BD may be at particular risk of dying
by self-poisoning as compared to other methods.

Within the BD group, females accounted for 61.8% of
all self-poisoning suicides as compared to 32.8% by other
methods, a significant difference on univariate analy-
sis that was maintained in the regression model with an
OR 3.79. These findings have relevance to suicide risk
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Any Antidepressant + One or more of
Mood Stabilizer or Antipsychotic
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Fig. 3 Antidepressant, mood stabilizer and antipsychotic medications present at self-poisoning suicide among people with or without bipolar
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assessments which almost universally emphasize higher
risk for suicide in men, but which should also consider
that within the context of self-poisoning among people
with BD, women account for more suicides than men,
and self-poisoning is more predominantly used among
women with BD.

We found that opioids were the most common type
of identified lethal substance in both the BD and non-
BD groups. While the literature is clear that opioids are
a common source of lethal self-poisoning, we were sur-
prised for this to also be the case in people with BD. This
may be influenced by our finding of a non-significant
trend towards more frequent opioid lethality among
BD decedents with comorbid substance abuse, which
was not the case in the non-BD group. How the opioids
were obtained was not known to us, so we cannot specu-
late on the proportion of prescribed or non-prescribed
sources, but growing evidence points to extensive access
to prescribed opioids among the population in general
(Tetrault and Butner 2015), including those at risk of
suicide (Ekholm et al. 2014; Madadi et al. 2013; Madadi
and Persaud 2014; West et al. 2015). Patients with BD are
known to have higher than expected rates of chronic pain
(Stubbs et al. 2015), and pain can certainly precipitate
suicidal behavior; however, the possibility of drug misuse
in the context of a substance use disorder or management
of psychological pain is clearly present. The significant
lethality associated with opioid self-poisoning further
increases the risk of opioid use in those at elevated risk
of suicide and suggests extra vigilance is required for this
population to ensure that appropriate means restriction
measures are in place.

Benzodiazepines and antidepressants were the next
most common classes of lethal substances used among
people with BD and were also the most common classes
present in the body at time of death. This indirectly sug-
gests that frequency of use was a larger factor than spe-
cific lethality risk of the compounds. Coroner data did
not permit an examination of details of pharmacotherapy
such as indications for use, duration of therapy, or dosing
and prescribing patterns of medications, and therefore, it
is difficult to evaluate the appropriateness of pharmaco-
therapy. Nonetheless, the greater frequency benzodiaz-
epine and antidepressant use as compared to lithium or
anticonvulsants suggests that a large number of patients
were not receiving BD guideline-concordant care at the
time of death. Furthermore, we found that 39% of those
with BD who had an antidepressant present at the time
of death did not have any concomitant mood stabilizer
or antipsychotic present. Nearly 1/6th of BD decedents
did not have any antidepressant, mood stabilizer, or
atypical antipsychotic present. To what degree these find-
ings relate to issues of adherence, physician selection of
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therapy, or other factors is not known. The lack of a living
control group negates any possible discussion of risk of
suicide, however identifying what appears to be low rates
of guideline-concordant care (Goodwin and Consensus
Group of the British Association for 2009; Grunze et al.
2010; Yatham et al. 2013) is very concerning.

We can speculate that the relationship between antide-
pressant/benzodiazepine use and suicide in BD may be
partially mediated through high rates of comorbid anxi-
ety (Schaffer et al. 2007; Schaffer et al. 2012), treatment
resistance (Yatham et al. 2005), illness severity (Marangell
et al. 2008), insomnia (Chung et al. 2015; Pompili et al.
2013b) and possible induction of mixed states or rapid
cycling (Pacchiarotti et al. 2013; Viktorin et al. 2014). The
findings may also be a function of higher prescriptions
rates for antidepressants and benzodiazepines among
women with BD compared to men with BD (Schaffer
et al. 2006; Weinstock et al. 2014). At a minimum, cli-
nicians and researchers should be aware of the pattern
of pharmacotherapy use at time of self-poisoning sui-
cide death, which deserves further clinical and research
attention.

Most of the extant literature on BD pharmacotherapy
and suicide has focused on lithium and anticonvul-
sants (Cipriani et al. 2013; Oquendo et al. 2011; Schaf-
fer et al. 2015b). We found that only 7% of people with
BD who died by suicide had any lithium present at the
time of death, and the number of those with lethal lev-
els was below the threshold for reporting based on pri-
vacy restrictions (i.e., # = 5). In contrast, anticonvulsants
were present at any level in 21% of BD suicide deaths,
most commonly being carbamazepine (14%), with the
other anticonvulsants below the privacy threshold. The
high number of deaths in which carbamazepine was
present was an unexpected finding, especially given the
declining use in clinical practice for BD, which is cur-
rently estimated at 3% of BD patients (Mauer et al. 2014).
There is a modest literature suggesting higher rates of
suicide attempts during treatment with carbamazepine
monotherapy compared to lithium monotherapy (Cip-
riani et al. 2013; Goodwin et al. 2003), but other factors
such as relative toxicity in overdose (Spiller et al. 1990)
and profile of patients who are prescribed carbamazepine
(Leon et al. 2012) may also be at play.

Presumably reflecting the changing practices in man-
agement of BD, antipsychotics were more often present
than traditional mood stabilizers, with quetiapine and
olanzapine being the two antipsychotics that surpassed
the privacy threshold. While our data could not examine
relative anti-suicide effects, it is noteworthy that there
is only very sparse data on the impact of antipsychotic
medications on suicide risk in patients with BD (Koek
et al. 2012; Yerevanian et al. 2007).
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The significantly higher proportion of past suicide
attempts and psychiatry/ER visits in the prior week
among the BD self-poisoning group relative to unipo-
lar depression self-poisoning group is consistent with
previous epidemiologic studies showing more frequent
mental health care contacts among BD and schizophre-
nia suicide decedents (Schaffer et al. 2016). With regard
to lethal and present medications, the patterns of dif-
ferences in proportion of medications between BD and
unipolar self-poisoning groups are essentially reflective
of more commonly prescribed medications among these
populations.

There are a number of limitations that should be con-
sidered when interpreting the results of this paper. First,
the diagnosis of BD was based on findings from coroner
investigations that rely on multiple sources, but do not
include a structured diagnostic assessment, and misdiag-
nosis is therefore likely to have occurred in at least some
cases, most likely as false negatives. However, the BD sui-
cide group accounted for 6.2% of all suicide deaths, which
is very much in keeping with prior studies on the propor-
tion of BD decedents in large suicide samples (Karch et al.
2006; Schaffer et al. 2014; Takizawa 2012), and there was
10-fold greater use of mood stabilizers in the BD group
and small percentage (3%) in the non-BD group. Second,
the lack of a living control group limits any conclusions
related to risk impact of the pharmacotherapies identi-
fied or of correlates of method type, as potential causal-
ity could not be examined. Third, the comparison group
of non-BD suicide decedents is in fact a mix of other
diagnoses or no diagnosis at all. We chose to include a
broad comparison group in order to allow for basic com-
parisons to be made for better characterization of the BD
subgroup. Furthermore, while we identified differences
between BD and unipolar depression groups, uncertainty
regarding diagnostic precision may limit the interpreta-
tion of results. Fourth, the data on correlates of self-poi-
soning as the method of suicide death were limited by the
variables available in coroner data, which did not include
many illness related factors that are known to influence
suicide risk (Schaffer et al. 2015a), and could not differen-
tiate medications taken as part of treatment as opposed
to only during the act of self-poisoning. Furthermore, it is
difficult to know whether the clinical differences impact a
greater propensity to using self-poisoning as the method
of attempt, greater access to large amounts of substances,
higher lethality as a result of underlying medical vulner-
ability, or whether clinical aspects of the diagnosis were a
key aspect of the suicide death. Fifth, coroner’s toxicology
results necessarily examine only substances present at
the moment of death, and do not include information on
doses of prescribed medications or provide information
as to the source or intended use of the compound. This
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is especially relevant for medication classes such as opi-
oids, which have broad-spectrum analgesic effects, but
are also subject to abuse and dependence. Furthermore,
this study could not answer important questions about
recent treatment such as how many people discontinued
a mood stabilizer days or weeks prior to their deaths.

This study highlights the specific characteristics of peo-
ple with BD who die by self-poisoning, a subgroup that
accounts for over a third of all BD suicide deaths. Female
sex, past suicide attempts, and comorbid substance abuse
each significantly increased the likelihood of self-poi-
soning being the method of suicide among people with
bipolar disorder (BD), and clinicians should maintain a
high index of suspicion for self-poisoning suicide in these
patients.

Additional new findings related to the types of sub-
stances present and lethal at the time of death are
informative at both a clinical and policy level, and if rep-
licated in other populations suggest the need for height-
ened attention to issues of medication access and choices
for those at greater risk of suicide.
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