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Abstract
Background: Bipolar patients have a higher risk of suicide when compared with the general population and other psychiatric disorders. The aim of this
article is to review the social-demographic, clinical and neuroanatomical aspects of suicidal behavior in bipolar patients. Methods: A non-systematic review
of literature through PsycoInfo, Lilacs, Medline and PubMed eletronic databases was conducted, using the keywords: “suicide attempt”, “suicidal behavior”,
“suicide”, “bipolar disorder”, “suicide risk factor”, “neuroimaging”, and “suicide neurobiology”. Results: Several clinical and sociodemographics characteristics
have been associated with suicide attempts in bipolar patients, but results are conflicting. Regarding to neuroimaging, the data are rare, and the results are
inconsistent, with reports of white matter hyperintensities and changes in structure and function of the prefrontal cortex. Discussion: Given that suicide is
a potentially preventable cause of death, the understanding of neurobiological and clinical correlates of suicidal behavior can be useful in reducing rates of
attempt suicide in bipolar patients.
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Resumo
Contexto: Pacientes com transtorno bipolar possuem risco maior de suicídio, quando comparados com a população geral e com outros transtornos psiquiátricos. Este artigo tem como objetivo revisar os aspectos sociodemográficos, clínicos e neuroanatômicos associados ao comportamento suicida em pacientes com
transtorno bipolar com história de tentativa de suicídio. Métodos: Revisão não sistemática da literatura, por meio dos indexadores eletrônicos: PsycoInfo, Lilacs,
Medline e PubMed, utilizando-se as palavras-chave: “attempt suicide”, “suicidal behavior”, “suicide”, “bipolar disorder”, “suicide risk factor”, “neuroimaging” e
“suicide neurobiology”. Resultados: Diversas características sociodemográficas e clínicas têm sido associadas às tentativas de suicídio em pacientes bipolares,
porém os resultados são ainda conflitantes. Em relação aos achados de neuroimagem, os dados também são escassos e inconsistentes. Destes, a hiperintensidade periventricular em substância branca e as alterações na estrutura e função do córtex pré-frontal são os mais descritos. Conclusões: Considerando que o
suicídio é uma causa potencialmente evitável de morte, a compreensão dos correlatos clínicos e neurobiológicos do comportamento suicida pode ser útil na
prevenção desse comportamento. Sendo assim, estudos que avaliem melhor os fatores de risco para o comportamento suicida nessa população são necessários.
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Introduction
Bipolar disorder (BD) is a chronic and severe illness and has an
estimated prevalence of between 1% and 1.6% in the general population1-3, and may reach 8.3% if we consider the prevalence of bipolar
spectrum, which includes, beyond the classic presentations of the
disorder, subsyndromal forms which also generate functional impairment, such as substance-induced mania and mild episodes of short
duration or incomplete diagnostic criteria4.The etiology of BD is still
not fully known, and the study of genetic polymorphism associated
with this disorder raises the hypothesis that associating BD with
common genetic variants is outdated. It is currently believed that
the search for genetic information associated with the onset of BD
fundamentally entails research on environmental and structural factors5. Although it is not yet possible to draw cause and effect relations,
recent literature portrays acute episodes of mood as being toxic. This
systemic toxicity combines with progressive and disabling features
related to the disorder, especially cognitive dysfunction, chronic
medical comorbidities and premature mortality6.

With regard to clinical and socio-demographic factors associa
ted with BD, there continues to be a shortage of studies indicating
variables that lead bipolar patients to present social maladjustment,
however the results are unanimous as regards the influence of disease
severity, in work performance and in interpersonal relationships7,8.
According to the World Health Organization (WHO), BD occupies 9th
place in the list of leading causes of global dysfunction in individuals
between 15 and 449.
Patients with bipolar disorder also have an increased risk of
suicide compared to the general population. In patients with BD,
an estimated risk of suicide was observed at 0.4% per year, about
23 times higher than the rates observed in the general population,
which is estimated at 0.017%10. Although suicide is more frequent in
patients with BD, many patients have never attempted suicide; thus it
is believed there may be different subgroups among these individuals.
The causes of suicidal behavior are manifold and complex. Although the presence of BD is an important predisposing factor, the
occurrence of this condition alone is not sufficient to fully explain
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suicidal behavior without interaction from other factors such as the
presence of hopelessness, impulsiveness, and aggression, among
others. The clinical predictors of suicidal behavior are not generally
robust, meaning that they are not reproducible for different patient
samples or for a particular patient individually, in part because suicide
and suicidal behavior are the result of a combination of individual risk
factors, other than the influence of stressors and disease characteristics occurring at that particular moment in the life of the individual11.

Methods
We conducted a classic review of the literature through the PsycoInfo,
Lilacs, Medline and PubMed electronic databases, using the keywords:
“suicide attempt”, “suicidal behavior”, “bipolar disorder”, “suicide”,
“suicide risk factor”, “neuroimaging”, and “suicide neurobiology”.
When indicated, other bibliographies were consulted from the
reference lists of these articles. The search was restricted to articles
published in English and Portuguese, targeting the adult population over 18 years of age, in the period between January 2000 and
December 2011. The database queries were performed in February
2012. After this step, the titles and abstracts of all articles found
were read in order to identify studies that addressed the theme and
purpose of this review.

Results and discussion
A total of 72 potentially relevant articles were found, taking into
consideration the defined parameters of databases and descriptors.
After reading the titles and abstracts of the articles, seven studies
were excluded based on the criteria presented. Of these, five were
excluded because they assessed populations with different diagnoses
and two for approaching the subject in a superficial way.

Suicidal behavior
A suicide attempt (SA) was defined in 1995 by Ayd as any non-fatal,
self-inflicted, potentially injurious behavior with any intent to die.
This type of behavior encompasses a variety of attitudes, from the
simplest acts of self-harm that do not need medical attention, to
even more serious actions in which the patient’s hospitalization is
required12. According to the WHO, in 2002, suicide attempts (SAs)
worldwide accounted for 1.4% of overall damage caused by all diseases and this rate is estimated to reach 2.4% in 202013.
In most countries, men display higher rates of completed suicide,
but in females a greater number of attempts are observed, probably
due to the fact that men generally use more lethal methods and plan
the SA with greater determination14. Brazilian studies confirm this
trend with a 3:1 ratio of suicide in men compared to women. This
ratio is reversed for SAs, with rates three times higher for women
than men15.
It is estimated that SAs are eight to fifteen times more frequent
than suicides14,16. In Brazil, Botega et al., in a study that evaluated,
via household survey, 515 randomly selected individuals in the city
of Campinas, São Paulo, found prevalence rates of 17.1% for suicidal
ideation, 4.8% for suicidal plan and 2.8% for SA17.

Suicidal behavior and bipolar disorder
Suicide is most often a complication of psychiatric illness. More than
90% of suicide victims have a diagnosable psychiatric illness, as well
as the vast majority of people who attempt suicide. The pathology
most commonly associated with suicide and SAs is severe mood
disorder18,19. Goodwin and Jamison reported a prevalence of SA in
patients with BD between 20% and 56%11. The suicide mortality in
these patients reaches rates of between 7% and 19%20, which comes
to fifteen times more than rates found in the general population21.
A study conducted in American cities that evaluated the database
of an Epidemiologic Catchment Area (ECA) with more than 18,000
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patients, reported a prevalence of one or more lifetime SAs of 29.2%
in patients with BD, 15.9% in patients with unipolar depression, and
4.2% in patients with other axis I psychiatric disorders according to
criteria of the Diagnostic and Statistical Manual of Mental Disorders,
third edition (DSM-III). According to the same study, patients with
BD have a relative risk of SA twice that of patients with unipolar
depression and six times higher than patients with other psychiatric
disorders22.
In Brazil, a population-based epidemiological study, which assessed 1,464 individuals in the city of São Paulo, showed a prevalence
of lifetime SA of 20.8% in patients with BD type I and 32% in patients
with BD type II. Among patients with other psychiatric disorders,
the rate was 1.1%4.
In Porto Alegre, Gazalle et al. assessed 169 patients with bipolar
disorder, types I and II, and showed that 48.5% of them had a lifetime
history of SA. In this study, the number of SAs was associated with
polypharmacy, suggesting that the use of several medications in bipolar patients may be an indicator of disease severity, and therefore
associated with an increased number of SAs23.

Risk factors
Although suicide commonly presents itself as a complication of
mental illness, most individuals with psychiatric disorders have never
attempted suicide. Thus, we can infer that patients who present the
same pathology with and without a history of SA may have different
clinical, socio-demographic and neurobiological characteristics. To
understand these differences, it is essential to evaluate and compare
the characteristics of patients with and without a history of SA.
A variety of factors, including socio-demographic and clinical
characteristics have been associated with SAs in patients with BD,
however the results are not consistent. Most research suggests that
impulsiveness24-26, a greater number of depressive episodes over the
course of the disease27-30, a greater number of psychiatric hospitalizations28,31,32, early age of onset of the disorder27,32-34, a previous history of
SAs29,30,35,36, the presence of aggression and impulsiveness throughout
life28,30,32 and suicidal ideation in the past28,29,31,33, are risk factors for
suicidal behavior (Table 1).
Table 1. Main clinical characteristics associated with suicide attempts in
patients with BD
Clinical features
Impulsiveness
Incidence of depressive episodes
Early age of onset
History of suicide attempt
Suicidal ideation in the past
Greater number of psychiatric hospitalizations
Presence of aggression

A few other studies point to such factors as: physical and sexual
abuse31,33, comorbidity with narcissistic, antisocial, or borderline
personality disorders31,35, the presence of hopelessness29,35, male
gender28,29, the slightest presence of psychosis, few reasons to live28,
lower scores for quality of life37, marital status of single, a family history of suicide and SA, the predominance of depressive symptoms,
the severity of episodes, mixed states, rapid cycling, the abuse of
alcohol/drugs27,33, mania induced by antidepressants (ADs)27, lack
of confidence31, anxiety, fewer episodes of the illness, shorter duration of illness, early age of admission, severity, and the first episode
of depression29. However, not all studies confirm these findings27-31.
These diverse results may be due to the differences in methodologies
employed, as well as the conjunction of multiple types of bipolar
disorder in the tested samples.
Among the various clinical characteristics associated with suicidal behavior, impulsiveness has become one of the main aspects
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studied in bipolar patients. Indeed, impulsiveness is a prominent and
measurable feature of BD, and may contribute to the risk of suicidal
behavior38. Individuals with a history of SAs display higher rates of
impulsiveness as assessed by the Barratt Impulsiveness Scale (BIS-11),
which is a scale that measures impulsiveness as a stable characteristic,
but studies also report an influence from the clinical status of the
patient in this type of evaluation39.
Recent evidence supports the hypothesis of the presence of
greater impulsiveness in bipolar patients compared to healthy controls, independent of other clinical variables, in that higher scores of
Barratt are associated with a history of SA, even when factors such
as gender, age and education level are controlled for40,41.
Another aspect related to suicidal behavior in bipolar patients
has been demonstrated in studies which reveal that the suicide risk
in this population may be higher during the early years of the disease,
and thus a delay in diagnosis and, consequently, in stabilizing mood
could increase the risk of suicide42,43.

The importance of treatment in preventing suicide attempts
With regard to treatment, it is important to note that lithium has
been established as a valuable pharmacological strategy for suicide
prevention with BD. Previous surveys have demonstrated a dramatic
reduction in the risk of suicide with the use of lithium in patients
with bipolar disorder44. In fact, a meta-analysis of 31 studies showed
that lithium reduced fivefold the risk of completed suicide and SAs
in those who were treated with lithium, compared to those who did
not use lithium45. Data on the efficacy of anticonvulsants as a mood
stabilizer in reducing the risk of suicide are not as numerous as the
studies that evaluated lithium, but studies show a sixteen-times
increase in the prevalence or incidence of SAs after discontinuation
of anticonvulsivants. Additionally, some studies suggest that there
is no difference in the rate of SAs in patients treated with lithium,
compared with those who used carbamazepine or valproic acid46,47.
These results support the theory that anticonvulsants offer similar
protective benefits against SA when compared to lithium.
Whereas lithium, and possibly other mood stabilizers, have the
potential to provide neuroprotection against neuronal loss, any delay
in the initiation of treatment with these medications may result in
disease progression or clinical deterioration48. The function of mood
stabilizers as neuroprotective agents has been demonstrated, and this
accumulation of evidence reinforces the idea of neuroprotection as
an important therapeutic target in early intervention, in order to
positively affect the course of the disease and consequently reduce
the risk of suicide.

Neuroanatomy and suicidal behavior in bipolar disorder
The neurobiology of suicide in mental disorders, particularly BD, is
little known, and the limited literature on the subject suggests possible
genetic, neurochemical and neurostructural influences as etiological
factors for this outcome49.
Neuroimaging studies that seek structural changes in specific
brain regions of bipolar patients showed volumetric changes in va
rious structures such as the amygdala, hippocampus, hypothalamus,
basal ganglia, cerebellum and corpus callosum (CC)50. However, a
meta-analysis of 38 studies that measured volumes of brain structures
found no significant structural differences between adult bipolar patients and healthy controls, except for enlargement of the right lateral
ventricle – the most common neuroanatomical change reported in
this population51.
The discrepancy in the results of neuroimaging studies can be
explained by several factors, such as the limited quantity of studies
that evaluated each brain region separately, thus providing small
samples for measurement; the existence of clinical samples consisting
of patients in different phases of bipolar disorder and with different
diagnoses (Type I, II, or unspecified); the use of varied apparatuses
and types of image acquisition. Thus, the assessment of bipolar pa-

tients in euthymia, and their grouping according to classification,
becomes crucial, unlike in previous studies, to avoid encountering
any changes related to phases and subtypes of the disease, bearing
in mind that structural changes in euthymic bipolar patients may be
a sign of markers of biological characteristics of BD, independent of
mood, which could play a future role in the diagnosis, course and
treatment of the disease.
Neuroanatomical assessments of a bipolar group who have
attempted suicide are scantier still. However, studies show periventricular hyperintensities of white matter in patients with affective
disorders who have attempted suicide, independent of the type of
diagnosis52,53. There is also evidence of changes in the structure and
function of the prefrontal cortex in bipolar patients with a history
of SA, characterized by decreased gray matter volume and reduced
perfusion in the frontal lobes, but these abnormalities were also
found in suicidal patients with other psychiatric diagnoses50. Hence,
research has shown an neuroanatomy that is ostensibly related to
suicidal behavior per se, independent of psychiatric diagnosis.
In relation to neuroanatomical changes specifically reported in
patients with a mood disorder, studies are rare and mostly performed
on patients with major depressive disorder. A study which evaluated
changes to the serotonergic system in the amygdala of depressed
suicidal patients showed a reduction in the relative density of presynaptic and postsynaptic 5-HT 2 receptors, reinforcing the importance
of the study of the amygdala for suicidal behavior in patients with
a mood disorder54.
In a study which measured the cerebella of patients with BD,
no differences were observed in relation to the cerebellar volume of
bipolar patients with or without a history of SA, just as there was no
correlation between cerebellar volume and number of SAs55.
Recently, a report by Matsuo et al. showed that bipolar patients
with a history of SA were more impulsive than bipolar patients with
no history of SA. In this study, bipolar patients with SA displayed
an inverse correlation between the scores of the Barratt Impulsiveness Scale and the volume and total area of the genu of the CC. This
evidence supports the hypothesis that reductions in areas anterior to
the CC are related to greater impulsiveness in bipolar patients with
a history of SA56. In another recent study, which evaluated patients
more than 65 years of age with major depressive disorder (MDD),
there was a reduction in the posterior third of the CC in patients
with a history of SA, compared to those without a history of SA and
healthy controls57.

Conclusion
BD is a severe psychiatric illness associated with suicidal behavior.
Hence, understanding the neurobiological and clinical correlates
of suicidal behavior can contribute to a reduction of suicide rates
in this population. Evidence of the importance of early diagnosis
and intervention in bipolar patients suggests that these factors may
have significant implications in the evolution and prognosis of such
patients, especially in relation to risk of SAs. However, neuroimaging findings in bipolar patients with a history of SA are meager and
inconsistent.
Prospective studies are essential to understanding suicidal
behavior in patients with BD so that evaluation strategies can be
improved, especially detection and prevention of suicidal behavior
in this population.
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