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Correlation between Bipolar Affective Disorder
and Suicide Reviewing by the Risk Factors:
a Systematic Review

Abstract

Background: Because there are several reports associations bet-
ween affective (AD) and bipolar disorder (BD) and suicide, the re-
search develops a discussion of risk factors that influence the occu-
rrence of suicide attempts in patients with BD.

Objectives: To relate risk factors present in patients with bipolar
disorder who committed suicide or some suicide attempt.

Methods: A survey was made in Scopus with the keyword "bipo-
lar" and the terms "suicide" and "attempted“and "risk factors" from
Medical Subject Headings (MeSH). We use only Scopus as the data
source, and the statistical information available in tables and graphs
provided from this source.

Results: Frequently the AD and BD were associated with suicide
occurrence in the studies included in this review. They identified the
main risk factors for suicide the previous suicide attempt and hope-
lessness. The main risk factors for nonfatal suicidal behavior included
family history of suicide, early onset of bipolar disorder, extent of
depressive symptoms, increasing severity of affective episodes, the
presence of mixed affective states, rapid cycling, comorbid Axis |
disorders, and abuse of alcohol or drugs. The suicide rate in this di-
sorder reaches three times compared with other mental illnesses, and
there are several risk factors: 3:1 ratio of suicide in men compared to
women, but in females a greater number of attempts are observed.
25% of persons consume alcohol prior to suicidal attempt. The stu-
dies relate these factors and show how they can pose a risk to the
carrier of the disorder. There are other risk factor for BD discussed
on this review.
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Conclusions: It is inferred that the factors related to the risk of
suicide in patients with bipolar disorder are important to enable the

development of strategies designed to identify a possible suicidal
ideation, prevention and control of these deaths. These elements are

well characterized and defined in the studies.

Introduction

Bipolar affective disorder (BD) is characterized by
episodes of depression and hypomania and / or
mania. BD has been responsible for the higher rate
of suicidal behavior compared to any other mental
disorder [1, 2]. It is a potentially lethal disease with a
high risk of suicide completed, which again is asso-
ciated with a history of suicide attempts [2]. During
life, about 61% of patients with BD experiencing
suicidal ideation, 25% to 56% will attempt suicide,
and between 10% and 19% die from suicide2. Se-
veral studies suggest that previous suicide attempts
of bipolar patients may indicate that they are over
than 50% more likely to complete suicide [2]. A
better understanding of the characteristics and risk
factors related to suicide attempts is the first step
to prevent future attempts and early detection of
risk patients [1, 2].

Suicide is a tragic potential outcome for patients
with bipolar disorder, and unfortunately, this event
is not uncommon. Twenty-five percent to 50% of all
bipolar patients have been found to attempt suicide
at leart once in their lifetime, with 11% to 19%
of bipolar patients eventually dying of suicide and
standardized mortality ratio for suicide of 12.3 [3-7].

There is evidence that suicide rates among mood
disorder patients are more than 20-fold higher than
in the general population and that suicidal behavior
is much more lethal in bipolar disorder than in the
general population [8].

In a review of 10 published studies which had
analyzed over 3000 unipolar, BP-I (Bipolar Pacien-
tes), and BP-II patients separately, the pooled data
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showed the rate of previous suicide attempts to be
highest among BP-II patients, followed by BP-I and
unipolar cases; bipolar patients, in general, and BP-II
patients, in particular, are overrepresented among
bothcommitted and attempted suicides [9].

Bipolar patients may exhibit highly perturbed mi-
xed states, which usually increase the suicide risk,
especially if treated only with antidepressants and
unprotected by mood stabilizers [8].

Besides the associationwith HCL-BP-II, our study
found that a family history of completed suicide and
of depressive and bipolar disorders was also linked
with suicide attempts. Thisfinding confirms those of
other studies [10-15].

Bipolar disorder confers a substantially high risk
for completed suicide, among the highest of all psy-
chiatric disorders. Among adults with bipolar disor-
ders, 25% to 50% make at least 1 suicide attempt
in their life-time, and 8% to 19% will die of suici-
de [16]. This study answers the following research
guestion: what are the main risk factors involved
with suicide among people with bipolar disorders.

We therefore performed a systematic review of
studies of bipolar patients so that is possible to exa-
mine the relationship between demographic, clini-
cal, genetic and psychopathological characteristics
of patients and their histories of suicidal ideation
and attempts.

Methods

A qualitative systematic review of articles on suicide
risk factors in bipolar affective disorder was perfor-
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med, as well as the condition of quality of life of
patients in electronic databases previously chosen.

A literature search was conducted via online SCO-
PUS databases onOctober 2014 and was limited to
articles published from January 1, 2010 to 22 Sep-
tember 2014. The reason for limiting the search to
2010-2014 was that during this period there was an
expansion of research on new types of comorbidi-
ties that influence the risk of suicide in bipolar di-
sorder, and depressive episodes, obesity to genetic
polymorphisms. Therefore, bipolar affective disor-
der and its association with suicide gained greater
relevance in the scientific community.

Initially, the search terms browsed onthe SCOPUS
database were:

1 "bipolar" (keyword);

2 "suicide" (Medical Subject Headings [MeSH]

term);

3. "attempted" (Medical

[MeSH] term); and
4. "risk factors" (Medical
[MeSH] term).

The following surveys were conducted: 2 AND 3
AND 4. In addition to the MeSH terms, we chose to
add the keyword "bipolar" for the search strategy,
because, despite not being included in the MeSH
thesaurus dictionary, is often used to describe stu-
dies that deal with the theme object of this review.
The search strategy and the articles retrievedwere
analyzed on two separate occasions to ensure ade-
quate sampling.

The article analysis followed previously determi-
ned eligibility criteria. We adopted the following in-
clusion criteria: (1) references written in English; (2)
original articles with online accessible full text avai-
lable in database SCOPUS or CAPES (Higher Edu-
cation Co-ordination Agency) Journal Portal (Perio-
dicos.capes.gov.br, 2014), a virtual library linked to
Brazil's Ministry of Education and subjected to con-
tent subscription which offers free access to articles
from SCOPUS in full; (3) Studies pertaining to risk
factors for suicide in patients with BD; (4) observa-

Subject  Headings

Subject Headings
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tional studies (descriptive or analytical, except case
reports), experimental or quasi-experimental stu-
dies, either prospective or retrospective; (5) articles
that included in the title at least one combination
of terms described in the search strategy. Exclusion
criteria were: (1) studies that did not include the
proposed topic; (2) original articles without full text
accessible online on the SCOPUS or CAPES databa-
se; (3) non-original studies, including reviews, edito-
rials, commentaries, prefaces, brief communications
and letters to the editor.

Then each paper was read together, and the data
elements then were extracted and entered into a ta-
ble that includes authors, journal, description of the
study sample, and the main results (Table 1). Some
studies deal with not only the risk factors associated
with bipolar disorder, but also with the risk factors
in other psychiatric disorders such as schizophrenia
and mood disorder, but as the focus of this study
are the risk factors associated with suicide in bipolar
disorder, related to psychiatric disorders in general
studies, they were not recorded or analyzed for this
studly.

Results

The main limitation of the studies are number of
participants [20, 22, 30, 91] and the unavailable
patients who committed suicide before the present
study. [22] Other limitations were lack of data about
stressful life events,about substance use/abuse at
the time of the hospitalisation; 91 treatment with
lithium in course of bipolar disorder; 30 the insuffi-
cient number of studies some potentially relevant
risk factors for suicidal behavior, such as duration
of untreated period and bipolar disorder treatment
compliance [20, 28] lack of the separate analysis of
bipolar subtypes [15, 53, 99] and the difficult-to-
treat patients referred to the Bipolar Disorder Pro-
gram, which may limit the ability to generalise our
results to the whole spectrum of bipolar disorder
[79].
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Table 1. Risk factors for suicide in bipolar disorder: studies and main findings.

Tidemalm, D., PLoS ONE This was a cohort study of 6086 bipolar Recent affective episodes predicted attempted suicide during follow-up and recent
Haglund, A., patients (60% women) registered in the psychiatric inpatient care Further, those with many lifetime depressive episodes were more
Karanti, A., et al Swedish National Quality Register for likely to attempt suicide. Comorbid substance use disorder was a predictor in men; many
[37], 2014 Bipolar Disorder 2004-2011 and followed-  lifetime mixed episodes, early onset of mental disorder, personality disorder, and social

up annually 2005-2012. problems related to the primary group were predictors in women.
Ciulla, L., Lopes Journal of Affective A cross-sectional study with a random Suicide risk was found in 15.7% of the sample. Female gender, elderly with no income or
Nogueira, E., Da  Disorders sample of 530 individuals aged 60 years or with no paid activity and those who have lost one or more of his sons presented association
Silva Filho, et al more from Family Health Strategy of Porto  with suicide risk. Bipolar disorder shows association with suicide risk for those with or
[107], 2014 Alegre, Brazil. without current episode.
Jiménez, E., Arias, European One hundred and ninety-nine unrelated Single SNP analyses showed that suicide attempters had higher frequencies of AA genotype
B., Mitjans, M., et Neuropsychophar-  Caucasian bipolar type | or Il outpatients of the rs669838-IMPA2 and GG genotype of the rs4853694-INPP1gene compared to
al [127] 2013 macology (102 males and 97 females). non-attempters. T-allele carriers of the rs1732170-GSK3? gene and A-allele carriers of the

rs11921360-GSK3? gene had a higher risk for attempting suicide.

Pawlak, J., General Hospital A sample of 189 patients with diagnosis Protective role of cooperativeness was discovered. Patients with and without suicide attempt
Dmitrzak-Weglarz, Psychiatry of unipolar and bipolar affective disorder in lifetime history varied in self-esteem position in Value Survey.

M., Skibirska, M., (n=101 controls)

et al [30], 2013

Ruengorn C., Psychology Research 489 patients diagnosed with Bipolar Results from the univariate logistic regression analysis revealed that suicide attempters were
Sanichwankul K., and Behavior Disorder. younger, single, did not have children, and had little or very little social support. They reported
Niwatananun W., Manage-ment experiencing more stressful life events, reported being depressed, had suffered from BD at

et al [1], 2012 an early age, had a family history of suicide, had previously attempted suicide, had previous

suicidal ideation, alcohol use, and were prescribed antipsychotics, antidepressants, anxiolytics,
and mood stabilizers.

4 This article is available at: www.intarchmed.com and www.medbrary.com
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Finseth, P.I., Bipolar Disorders 206 consecutive patients The lifetime suicide attempt rate in BD inpatients is high. Risk factors of suicide attempts

Morken, G., were: (i) a predominant depressive course of illness, (ii) comorbid alcohol and substance use
Andreassen, O.A., disorders, and (iii) a history of AD- and/or alcohol-induced affective episodes. Risk-reducing
et al [22], 2012 factors were a preponderant manic or psychotic course of the illness. These risk factors may

be signs of a clinical subgroup at risk of suicidal behaviour, and seem to be important for
suicide risk assessment in acutely admitted BD patients.

Goldstein, T.R., Archives of General 413 youths (mean [SD] age, 12.6 [3.3] Early-onset bipolar disorder is associated with high rates of suicide attempts. Factors such

Ha, W., Axelson,  Psychiatry years) who received a diagnosis of bipolar  as intake depressive severity and family history of depression should be considered in the

D.A,, etal [2], | disorder (n=244), bipolar Il disorder assessment of suicide risk among youth with bipolar disorder. Persistent depression, mixed

2012 (n=28), or bipolar disorder not otherwise presentations, and active substance use disorder signal imminent risk for suicidal behavior in
specified (n=141). this population.

Acosta, F.J., Vega, Comprehensive 102 outpatients with a diagnosis of bipolar Patients with bipolar disorder and suicidal history are characterized by the presence of

D., Torralba, L., et Psychiatry disorder. hopelessness, which probably confers greater vulnerability for suicidal behavior in the

al [7], 2012 presence of stress factors. This identification of the risk profile for suicidal behavior in

nonsyndromal bipolar patients adds complementary information to risk factors established
for suicidality during acute phases of the disease, allows for differentiated preventive and
treatment approaches of patients at risk, and suggests psychotherapy as an advisable
intervention in this group of patients.

Sequeira, A., PLoS ONE 6 patients non-suicides, 15 suicides. Our results thus suggest that suicide-specific expression changes in mood disorders
Morgan, L., involve both glucocorticoids regulated metallothioneins and serotonergic signaling in
Walsh, et al [127], different regions of the brain.

2012

Pompili, M., Comprehensive Participants were 216 consecutive Temperaments are important predictors both of suicide risk and psychopathology and may
Rihmer, Z., Psychiatry be used in clinical practice for better delivery of appropriate care to patients with bipolar
Akiskal, H., et al disorders.

[91], 2012

© Under License of Creative Commons Attribution 3.0 License 5



INTERNATIONAL ARCHIVES OF MEDICINE 2015

SEcTION: PSYCHIATRY AND MENTAL HEALTH
Vol. 8 No. 105
ISSN: 1755-7682 [ IS INE YV EVpI

Goldstein, T.R.,
Ha, W., Axelson,
D.A., et al [2],
2012

Acosta, F.J., Vega,
D., Torralba, L., et
al [7], 2012

Sequeira, A.,
Morgan, L.,
Walsh, et al [127],
2012

Pompili, M
Rihmer, Z.,
Akiskal, H., et al
[91], 2012

Kamali, M
Saunders, E.FH.,
Prossin, A.R., et al
[161], 2012

Archives of General
Psychiatry

Comprehensive
Psychiatry

PLoS ONE

Comprehensive
Psychiatry

Journal of Affective
Disorders

413 youths (mean [SD] age, 12.6 [3.3]
years) who received a diagnosis of bipolar
| disorder (n=244), bipolar Il disorder
(n=28), or bipolar disorder not otherwise
specified (n=141).

102 outpatients with a diagnosis of bipolar
disorder.

6 patients non-suicides, 15 suicides.

Participants were 216 consecutive

80 bipolar individuals without a history of
suicide and 56 bipolar individuals with a
past history of suicide

Early-onset bipolar disorder is associated with high rates of suicide attempts. Factors such
as intake depressive severity and family history of depression should be considered in the
assessment of suicide risk among youth with bipolar disorder. Persistent depression, mixed
presentations, and active substance use disorder signal imminent risk for suicidal behavior in
this population.

Patients with bipolar disorder and suicidal history are characterized by the presence of
hopelessness, which probably confers greater vulnerability for suicidal behavior in the
presence of stress factors. This identification of the risk profile for suicidal behavior in
nonsyndromal bipolar patients adds complementary information to risk factors established
for suicidality during acute phases of the disease, allows for differentiated preventive and
treatment approaches of patients at risk, and suggests psychotherapy as an advisable
intervention in this group of patients.

Our results thus suggest that suicide-specific expression changes in mood disorders
involve both glucocorticoids regulated metallothioneins and serotonergic signaling in
different regions of the brain.

Temperaments are important predictors both of suicide risk and psychopathology and may
be used in clinical practice for better delivery of appropriate care to patients with bipolar
disorders.

Bipolar individuals with a past history of suicidal behavior exhibit hyperactivity in the HPA
axis. This biological marker remains significant regardless of demographic factors, mood
state, severity and course of illness. This finding in bipolar disorder is consistent with the
evidence for altered HPA axis functioning in suicide and mood disorders and is associated
with a clinical subgroup of bipolar patients at elevated risk for suicide based on their history,
and in need of further attention and study.
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Authors
and Year

Nordentoft, M.,
Mortensen, P.B.,
Pedersen, C.B.
[34], 2011

Oquendo, M.A.,
Galfalvy, H.C.,
Currier, D., et al
[96], 2011

Bellivier, F., Yon,
L., Luquiens, A.,
et al [20], 2011

Cassidy, F [53],
2011

Journal

Source of the
Document Archives
of General
Psychiatry

American Journal of
Psychiatry

Bipolar Disorders

Suicide and Life-
Threatening
Behavior

Sample

176 347 persons born from January 1,
1955, through December 31, 1991, were
followed up from their first contact with
secondary mental health services after
15 years of age until death, emigration,
disappearance, or the end of 2006

98 patients with bipolar disorder and past
suicide attempts.

European Mania in Bipolar Longitudinal
Evaluation of Medication (EMBLEM) is a
two-year, prospective, observational study
that enrolled 3.684 adult patients with
bipolar disorder and initiated or changed
oral treatment for an acute manic/mixed
episode. Of those, 2.416 patients were
eligible for the two-year follow-up.

The study cohort included 87 males and
70 females.
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Main findings

Among men, the absolute risk of suicide (95% confidence interval [Cl]) was highest

for bipolar disorder. Among women, the highest risk was found among womenwith
schizophrenia (4.91%; Cl: 4.03%-5.98%), followed by bipolar disorder (4.78%; 3.48%-
6.56%). This is the first analysis of the absolute risk of suicide in a total national cohort

of individuals followed up from the first psychiatric contact, and it represents, to our
knowledge, the hitherto largest sample with the longest and most complete follow-up. Our
estimates are lower than those most often cited, but they are still substantial and indicate
the continuous need for prevention of suicide among people with mental disorders.

There were 45 suicide events in 35 participants, including 18 suicide attempts made by 14
participants, six from the lithium group and eight from the valproate group. Despite the
high frequency of suicide events during the study, this randomized controlled trial detected
no difference between lithium and valproate in time to suicide attempt or suicide event in
a sample of suicide attempters with bipolar disorder. However, smaller clinically significant
differences between the two drugs were not ruled out.

Baseline variables independently associated with a history of suicidal behavior. Baseline
factors associated with a history of suicidal behavior included female gender, a history

of alcohol abuse, a history of substance abuse, young age at first treatment for a mood
episode, longer disease duration, greater depressive symptom severity (HAMD-5 total score),
current benzodiazepine use, higher overall symptom severity (CGI-BP: mania and overall
score), and poor compliance. These factors may be considered as potential characteristics to
identify subjects at risk for suicidal behavior throughout the course of bipolar disorder.

Factors that may be predictive of suicidality in an exclusively bipolar population are
examined. White race, family suicide history, and history of cocaine abuse were predictive
of suicidal histories. Gender, nicotine use, medical comorbidity, and history of alcohol and
other drug abuse were not, although a trend was noted for a history of benzodiazepine
abuse.
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Hantouche, E.,
Angst, J., Azorin,
J.-M. [15], 2010

Nordentoft, M.,
Mortensen, P.B.,
Pedersen, C.B.
[34], 2011

Neves, F.S.,
Malloy-Diniz, L.F.,
Romano-Silva,
M.A., et al [110],
2010

Quarantini,

L.C., Miranda-
Scippa, A., Nery-
Fernandes, F., et
al [57], 2010

Journal of Affective
Disorders

Source of the
Document Archives
of General
Psychiatry

Journal of Clinical
Psychiatry

Acta Neuropsy-
chiatrica

A total of 6510 adults, who had been
randomly selected through a one-person-
per-household method, completed
interviews (response rate 81.7%,). All
were interviewed using the K-CIDI and a
questionnaire for suicide.

176 347 persons born from January 1,
1955, through December 31, 1991, were
followed up from their first contact with
secondary mental health services after
15 years of age until death, emigration,
disappearance, or the end of 2006

1,643 individuals with a DSM-1V lifetime
diagnosis of bipolar disorder were
identified from 43.093 general-population
respondents who were interviewed in the
2001-2002 National Epidemiologic Survey
on Alcohol and Related Conditions.

Two hundred fifty-five DSM-IV out-patients
with bipolar disorder were consecutively
recruited from the Bipolar Disorder Program
at Hospital das Clinicas de Porto Alegre and
the University Hospital at the Universidade
Federal de Santa Maria, Brazil.

Results have revealed that unplanned suicide attempters experience suicidal ideation and
precipitants prior to their attempt. Further, attempts were associated with affective and
alcohol use disorders. Therefore, in order to reduce the number of suicidal attempts, it
may be useful to evaluate suicidal ideation concurrent to the treatment of existing mental
disorders.

Among men, the absolute risk of suicide (95% confidence interval [CI]) was highest
for bipolar disorder. Among women, the highest risk was found among womenwith
schizophrenia (4.91%; Cl: 4.03%-5.98%), followed by bipolar disorder (4.78%; 3.48%-
6.56%). This is the first analysis of the absolute risk of suicide in a total national cohort
of individuals followed up from the first psychiatric contact, and it represents, to our
knowledge, the hitherto largest sample with the longest and most complete follow-
up. Our estimates are lower than those most often cited, but they are still substantial
and indicate the continuous need for prevention of suicide among people with mental
disorders.

Suicidal behavior is more likely to occur in bipolar respondents who also suffer from alcohol
use disorder. Interventions to reduce suicide risk in bipolar disorder need to address the
common and highrisk comorbidity with alcohol use disorders.

Our results emphasise the relevance of obesity as an associated factor of suicide attempts
in bipolar disorder. Obesity may be seen as correlate of severity and as such, must be
considered in the comprehensive management of bipolar patients.

This article is available at: www.intarchmed.com and www.medbrary.com
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Gomes, F.A,, Journal of Affective
Kauer-Sant'Anna, Disorders
M., Magalhaes,

PV., et al79, 2010

Guillaume, S., Journal of Clinical
Jaussent, 1., Psychiatry
Jollant, F., et al,99

2010

Source of the
DocumentArchives
of General
Psychiatry

Nordentoft, M.,
Mortensen, P.B.,
Pedersen, C.B.34,
2011

211 patients suffering from recurrent
major depressive disorder or BPD,
hospitalized after a suicide attempt (SA),
were interviewed by semi-structured
interview and validated questionnaires
about DSM-IV axis | disorders, SA
characteristics and a wide range of
personality traits relevant to suicidal
vulnerability.

We examined prospective data from 2
cohorts of individuals from the Systematic
Treatment Enhancement Program for
Bipolar Disorder (STEP-BD) study (1999-
2005) with bipolar disorder.

176 347 persons born from January 1,
1955, through December 31, 1991, were
followed up from their first contact with
secondary mental health services after
15 years of age until death, emigration,
disappearance, or the end of 2006

© Under License of Creative Commons Attribution 3.0 License

Logistic regression analysis showed that serious SA and family history of suicide are closely
associated with a diagnosis of BPD. The presence of both characteristics increase the
association with BDP. Conversely, when looking for the features associated with a serious
SA, BPD was the only associated diagnosis. Lastly, affect intensity was higher in BPD
samples. Serious suicide attempt and a familial history of completed suicide in patients with
major depression seem to be a clinical marker of bipolarity. Facing suicide attempters with
recurrent depression, clinician should be awareness to these characteristics to detect BPD.

Risk for poor medication adherence can be estimated and may be useful in targeting
interventions.

Among men, the absolute risk of suicide (95% confidence interval [Cl]) was highest

for bipolar disorder. Among women, the highest risk was found among womenwith
schizophrenia (4.91%; Cl: 4.03%-5.98%), followed by bipolar disorder (4.78%; 3.48%-
6.56%). This is the first analysis of the absolute risk of suicide in a total national cohort

of individuals followed up from the first psychiatric contact, and it represents, to our
knowledge, the hitherto largest sample with the longest and most complete follow-up. Our
estimates are lower than those most often cited, but they are still substantial and indicate
the continuous need for prevention of suicide among people with mental disorders.
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Another limitation is that although data collec
tion was based on structured interviews by trained
clinicians with access to hospital records, the data
was based on retrospective information from pa-
tients and patients who committed suicide before
the present study were not available for analysis.
[22] It is possible that there is a larger recall bias in
the current study because at the time of inclusion
interview the patients were still affected by the
current affective episode may cause underestima-
tion of manic or hypomanic episodes. However, we
cannot exclude the possibility of induced variability
in the data. We have no measure of inter-rater
reliability, but we have no indication of any syste-
matic variation in the scorings. [22] Furthermore,
it is possible that the time period that we used
for prospective analyses may have been either too
broad or too narrow to adequately capture factors
associated with suicidal behavior. Future studies
should also aim to expand on the association bet-
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ween significant life events and suicidal behavior
in this population. In addition, we relied on patient
and parent reports of suicidal behavior, and the-
se reports were not corroborated with emergency
and/or inpatient service records [22]

Initially, the search strategies resulted in a total of
416 original studies. Then, based on the criteria for
eligibility, 378 were excluded and 38 other referen-
ces were included (Figure 1).

It was noted an improvement in the interest on
this matter because of the growing number of pu-
blications over the years, whose in 2010, 93 scien-
tific studies were found, going to 85 in 2011, 93 in
2012, reaching 100 in 2013 but declining to 46 by
September 2014 (Figure 2).

Among the total of 416 studies available in
SCOPUS, 253 were original articles, 106 reviews,
16 editorials, 11 letters, 9 notes, 7 conferences,
7 articles in press , 4 book chapters and 3 short
surveys (Figure 3). The original articles represented

- . . . . N
Figure 1: Flow chart showing study selection for this review.
Records identified through Additional records identified
= databa se searching through other sources
.‘3 (n = 416) (n=0)
.g
k=) Records after duplicates removed
(n=0)
=
s Records screened Records excluded
o (n = 41) (n = 375)
A
= Full-text articles assessed Full-text articles excluded
:'g, for eligibility with reasons
W (n = 20) (n=21)
2
S Studies included in qualitative synthesis
S (n =20)
=
- /
10 This article is available at: www.intarchmed.com and www.medbrary.com
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this query Document per year..

/
Figure 2: This chart provided by Scopus database was adapted and shows the total of documents for\

Review 25.5%) —

N

Do?:':ments by year Voats D ¢
2014 46
= 2013 100
» 2012 92
£ 2011 85
i w
2 2010 93
0
. 2010 201 2012
1 1 2013 2014
- /
- : : . N
Figure 3: This chart provided by Scopus database shows the total of documents for this query by Do-
cument Type.
Documents by type
Short Sarvey (0.7%)
Book Chapter (1.0%) Document Type Documents
Article In Pres... (L7% — Antcie 253
Conference Pape... (1.7% —a \\
Note 2.2% 4 Review 106
Letter .66 Eamonal 16
Ecrorial B.8% ‘ s 2=

J
60.8% results and only 20 (approximately 4.80%) Discussion

are within the criteria elegebilidade and were con-
sidered in this review.

The 20 studies were distributed into the pre-
viously determined into three categories as follows:
Environmental andSocial Criteria (seventeen studies)
[1, 2, 7,15, 20, 22, 30, 34, 37, 53, 57, 79, 91, 96,
99, 107, 127]; Genetic Criteria (two studies) [110,
127]; BiologicalCriteria (one study) [161]. The cate-
gorization of studies aims to a better organizational
quality systematic review.
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Environmental and Social Criteria

Bipolar disorder is a prevalent, severe, and disabling
disorder often associated with elevated risks of pre-
mature mortality, adverse outcomes of comorbid
medical disorders, accidents, gender, age, compli-
cations of comorbid substance use disorders and
enviornmental (Table 2, 3).

Results from the univariate logistic regression
analysis revealed that suicide attempters were
younger, single, did not have children, and had
little or very little social support. They reported
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Table 2. Sociodemographic factors of patients with
BD classified by suicide attempts. This figu-
re was adpted from article 1. Copyright ©
2012 Ruengorn et al, publisher and licensee
Dove Medical Press Ltd.
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Table 3. Clinical factors of patients with BD clas-
sified by suicideattempts. This figure was
adpted from article 1. Copyright © 2012
Ruengorn et al, publisher and licensece
Dove Medical Press Ltd.

Sociodemographic

Suicide attempts

P Yes No P-evalue
actors

(n = 58) (n=431)
Gender
Female 35(60.3) 248 (57.5) 0.685
Male 23(39.7) 183 (42.5)
Age (years) 30.5+13.6 42.7+146  <0.001
Education
No or primary school 19 (32.6) 180 (42.0)
Junior to high School 18 (31.0) 131 (30.5) Q031
Diploma 9 (15.5) 34 (7.9) :
Bachelor or higher 12 (20.7) 84 (19.6)
Marital status
Singler 32 (56.1) 149 (34.9)
Married 17 (29.8) 226 (52.9) 0231
Widowed/divorced/ '
Other 8 (14.1) 52 (12.2)
Occupation
Officer 13(22.4) 82 (19.3)
Labor 24 (41.4) 169 (39.8) B0
Housewife/student 4 (6.9) 121 (28.5) :
Unemployed 17 (29.3) 53(12.4)
Religion*
Buddhist 56 (100.0) 411 (96.5) 595
Others 0 (0) 13 (3.5) '
Number of children
None 19 (63.3) 63(352)
1-2 7 (23.3) 83(46.4) 0.023
>2 4 (13.4) 33 (18.4)
Living status
Alone 6 (11.3) 17 (4.2)
With family 42 (79.2) 386 (92.8) (0.8)
With others 5(9.5) 13 (3.0)
Social support
Good or excellent 29 (56.9) 304 (77.0)
Moderate 14 (27.4) 69 (17.5) 0.001
Very little or litte 8 (15.7) 22 (5.5)
Stressful life event(s)
None 10 (17.2) 165 (38.3) 0.003
Yes 48 (82.8) 226 (61.7)

Suicide attempts

Clinical factors Yes No P-evalue

(n = 58) (n =411)
Mania
No 11(32.1) 157 (36.4)
Yes 25 (67.6) 274 (63.6) 0.628
Depression
No 47 (81.0) 414 (96.1)
Yes 1090 1739 000
Psychotic symptom (s)
No 54 (93.1) 351 (81.6) 0.037
Yes 4(6.9) 79 (18.4) '
Somatic illness
No 41 (72.4) 287 (66.6) 0376
Yes 16 (27.6) 144 (33.4)
Psychotk comorbidity
No 43 (82.7) 378(90.7)
Qlcohol/substance 8 (15.4) 21 (5.0) 0.405

ependence
Others 1(1.9) 18 (4.3)
Early age at onset (under 18)
No 30 (54.6) 99 (25.2) 64
Yes 25 (45.4) 294 (74.8) ’
Years of BD treatment
>5 48 (85.7) 210(52.8)
>5 6(10.7) 98(24.6) <0.001
Median (min-max) 1(1-27) 6 (1-40)
Previous admission
No 23(40.4) 220 (51.2) Qi
Yes 34 (59.6) 210 (48.8) ;
Mental disorders in famify
No 37 (66.1) 305 (77.0)
0.143

Yes 13 (23.2) 70 (17.7)
Suicide in family
No 49 (92.4) 405 (99.0)
Yes 4 (7.6) 4 (1.0) 0.003
Number of previous suicide
None 20(34.5) 348(81.3)
1-2 times 20 (34.5) 71(16.6) <0.001
>2 times 18 (31.0) 9 (2.1)

Notes: Nunbers are n (%) or mean + SD; *Fisher's exact test.
Abbreviacions: BD. bipotar disorder. SD. standard deviation
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Suicide attempts

Clinical factors Yes No P-evalue

(n=58) (h=411)

Previous suicidal ideation

No 17 (29.3) 315 (73.8)

Yes 2707 M2@62 <000

Smoking

No 39 (71.2) 342 (81.4) 0112

Yes 15 (27.8) 78 (18.6) ;

Alcohol drinking

No 35(64.8) 327 (77.9) -

Yes 19 (35.2) 93 (22.1) ’

Any substance abuse

No 50(92.6) 396 (94.5)

Yes 4 (7.4) 23 (5.5) 0.569

Medication adherence

Good 24 (47.1) 288 (69.9) e

Intermittent or poor 27 (52.9) 124 (30.I) ;

Antidepressant

No 31(53.4) 332 (77.0)

NE and/or SRI 2(3.5) 24 (5.6) <0.001

SSRI 25 (431) 75 (17.4)

Antipsychotic

No 8(13.8) 116 (26.9)

Typical 23(39.6) 171(39.7) 0001

Atypical 11(19.0) 108 (25.1) :

Both 16 (27.6) 36 (8.3)

Anxiolytic

No 18 (31.0) 207 (48.0)

Benzodiapine 33(56.9) 173 (40.1) oA

Other 4 (6.9) 45 (10.4) :

Both 3(5.2) 6 (1.4)

Mood stabilizer

No 5 (8.6) 87 (20.2)

Lithium 25(43.1) 173 (40.1) 0.041

Other 16 (27.6) 138 (32.0) :

Both 12 (20.7) 33(7.7)

Notes: Nunbers are n (%) or mean + SD unless other wise
indicated.
Abbreviacions: BD. bipotar disorder. NE: norepinephirene,
SRI: serotonin reuptake inhibitors;
SSRI: selecive serotonin reuptake inhibitors
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experiencing more stressful life events, reported
being depressed, had suffered from BD at an early
age, had a family history of suicide, had previously
attempted suicide, had previous suicidal ideation,
alcohol use, and were prescribed antipsychotics,
antidepressants, anxiolytics, and mood stabilizers.
Meanwhile, psychotic symptoms and increasing
years of BD treatment decreased the probability
of suicide attempts.

A suicide attempt (SA) was defined in 1995 by
Ayd as any non-fatal, self-inflicted, potentially inju-
rious 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 required
[162, 168]. According to the WHO, in 2002, suici-
de attempts (SAs) worldwide accounted for 1.4%
of overall damage caused by all diseases and this
rate is estimated to reach 2.4% in 2020163,168. In
most countries, men display higher rates of com-
pleted 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 determination [164, 168].
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 men [165, 168]. It is estimated
that SAs are eight to fifteen times more frequent
than suicides [164, 1661, 168]. In Brazil, Botega et
al [167], in a study that evaluated, via household
survey, 515 randomly selected individuals in the city
of Campinas, Sdo Paulo, found prevalence rates of
17.1% for suicidal ideation, 4.8% for suicidal plan
and 2.8% for SA [167, 168].

Over their lifetime, the vast majority (80%) of psy-
chiatric patients with bipolar disorders have either
suicidal ideation or ideation plus suicide attempts.
Depression and hopelessness, comorbidity, and pre-
ceding suicidal behavior are key indicators of risk.
The prevalence of suicidal behavior in bipolar | and
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Il disorders is similar, but the risk factors for it may
differ somewhat between the two. [42]

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 patho-
logy most commonly associated with suicide and
SAs is severe mood disorder [168, 169, 170]. Good-
win and Jamison [171] reported a prevalence of SA
in patients with BD between 20% and 56% [168,
171]. The suicide mortality in these patients reaches
rates of between 7% and 19% [168, 172] which
comes to fifteen times more than rates found in the
general population [168, 173].

Suicide is the leading cause of premature mor-
tality in patients with bipolar disorder [17, 18]. In
addition, bipolar disorder is known to be one of
the leading mental disorders associated with a high
risk of completed suicide and suicidal behaviors [19].

Numerous studies confirm the higher risk of sui-
cidal behaviors in patients with early onset of affec
tive disorder [22, 23, 24, 25]. The risk factors for
suicide attempts include history of head injuries [21,
22, 26], abuse in childhood [21], mania induced by
antidepressive treatment [26], more severe course
of mania [27], emergence of mixed states and rapid
cycling [25], mood instability and coemergence of
panic disorder. Many authors point to correlation
between suicidal behaviors and abuse of alcohol,
other psychoactive substances and drugs [22, 25,
27, 29]. Twenty-five percent of persons consume
alcohol prior to suicidal attempt [21]. Leverich et al.
also point to family history of abuse of medicinal
drugs as a suicide risk factor [27, 30].

There is a strong association of drug use with sui-
cidal ideation among girls, and a stronger relation-
ship with attempts among girls and boys. Suicidal
youths are ill-adjusted and display a lack of attach-
ment and commitment to family and school. Causal
models indicate that poor interpersonal interactions
with parents, absence of peer interactions, and life
events lead to depression, which in turn leads to sui-
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cidal ideation. Depressive symptoms are the stron-
gest predictors of suicidal ideation. Among females,
depression predicts drug involvement, and in turn,
drug use increases suicidal ideation. Drug use is
only one class of problem behaviors that constitu-
tes a risk factor for suicidal behavior in adolescence.
Delinquency and eating disorders also have direct
effects on suicidal ideation beyond those of depres-
sive affect. As for drug involvement, these problem
behaviors are more predictive of suicidal behavior
among girls than boys. Similarity and specificity of
the predictors for problem behaviors within and
between the sexes are discussed. Although young
women use drugs to handle feelings of depression,
drug use appears ineffective in the long run in re-
lieving these depressive feelings. Understanding the
dynamics of suicidal ideation in adolescence has im-
portant public health implications, since ideation is
a strong predictor of attempts, especially among
females. [174]

A study has estimated the risk of suicide in bi-
polar patients to be 20-30 times higher than that
of the general population31. The risk is greater
among those who have been admitted to inpatient
care due to bipolar disorder and especially high in
bipolar patients admitted to inpatient care after
attempted suicide [32, 33]. Recent studies from
Denmark and the UK included bipolar outpatients
as well as inpatients. These studies show that the
risk of suicide in bipolar disorder, though high, has
probably been often overestimated due to a focus
on more severely ill, hospital-treated, patients [34,
35]. The Danish study found 5% suicides among
the women and 8% among the men in those with
bipolar disorder in a long-term follow-up of pa-
tients after psychiatric contact [34]. The lifetime
prevalence of attempted suicide in bipolar patients
has been estimated to 34% in women and 19%
in men [36, 37].

These gender differences in suicidal behaviour
may, however, be less pronounced in subjects with
bipolar disorder [38]. Also, it has been suggested
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that the risk of suicide is higher in a bipolar type 2
than in type 1 disorder [37, 39, 40].

Suicide attempts were observed in both males
and females at similar rates. Moreover, females who
attempted suicide were as likely to have attempted
suicide by a more violent method as males [175,
181]. Although, it was observed that some authors
categorized the female gender as a risk factor [176,
181]. Parmentier et al. (2012) [177, 181] observed
that reported rates of suicide attempts among wo-
men with bipolar disorders are about twice as high
as among men with bipolar disorders, suggesting
greater lethality of suicide attempts in men. [177,
178, 179, 180].

Many lifetime mixed episodes, early onset of
psychiatric problems, and personality disorder were
predictors in women, whereas comorbid substan-
ce use disorder was a predictor in men. Further,
social problems related to the primary group were
a predictor of attempted suicide in women. Con-
trary to our hypotheses, family history of affective
disorder, complicating somatic factors, and violent
behaviour did not predict suicide attempt during
follow-up [37].

The average global rate of mortality due to suicide
is 16/100,000. Statistically speaking, on the global
scale, a single suicidal death takes place every 40 s,
and an attempt takes place every 3s [41]. About 5%
of the overall population makes at least one suicidal
attempt in the entire life cycle [42]. Ninety-five per-
cent patients of emergency rooms after a suicidal
attempt were diagnosed with psychiatric disorders,
most often depression [43]. It is estimated that 20%
with bipolar affective disorders commit suicide, whi-
le 25%-50% make suicide attempts [45].

A study proposes a risk-scoring scheme for
suicide attempts in Thai patients with BD. This
scheme might help health care providers identi-
fy patients with BD who are at risk of attempted
suicide. First, we explored factors associated with
suicide attempts in BD, including gender, youn-
ger age at admission,extent of depressive or mi-
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xed polarity, increasing severity of affective epi-
sodes, multiple hospitalizations, comorbid Axis |
disorders,abuse of alcohol or illicit drugs, previous
suicide attempt(s), previous suicidal ideation, family
history of suicide,stressful life events before onset
of illness, administration of lithium prophylaxis,
and benzodiazepine use [1, 20, 46-52].

With regard to the role of the unipolar — bipolar
nature of mood disorders in suicide prediction, a
recent review [9, 181] of 10 published studies inclu-
ding more than 3000 patients has concluded that
bipolar patients, ingeneral, and bipolar Il patients, in
particular, are over-represented among both com-
mitted and attemptedsuicides. Another recent study
[42, 181] investigating 90 bipolar | and 101 bipolar Il
patients also found a (nonsignificant) trend for hig-
her rate of prior suicide attempts at index episode
in bipolar Il (25%) than in bipolar | patients (16%).
On the contrary, however, another large-scale, 40-
44-year follow-up study [10, 181] has found that
a higher rate of 186 unipolar (14%) than the 220
bipolar (I+l) patients (8%) committed suicide.181

It is estimated that 25% to 50% of patients with
bipolar disorder will attempt suicide at least once
in their lifetime, and that 8% to 19% will complete
suicide. [182, 184] In general, suicide risk factors
can be divided into two groups: distal and proximal
factors. The distal factors include the following: fa-
mily history of suicide, early life adversity, epigenetic
factors, personality traits and cognitive style, and
chronic substance use. The proximal factors include
recent life events, psychopathology, suicidal idea-
tion, and hopelessness. The distal factors increase
predisposition, whereas the proximal ones act as
precipitants. [183, 184]

The lifetime prevalence of completed and at-
tempted suicides in a large sample of families with
bipolar disorder, its relation to family history of
major affective disorder and bipolar disorder, and
the contribution of clinical and treatment factors
to the risk of suicidal behavior was studied in 737
families of probands with major affective disorder
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[184, 185]. Life time psychiatric diagnoses and sui-
cidal behavior in first-degree relatives were asses-
sed. The estimated lifetime prevalence of suicidal
behavior (attempted andcompleted suicides) in 737
probands was 38.4+/-3.0%. Lithium treatment de-
creased suicide risk in probands (p=0.007). In first-
degree relatives, a family history of suicidal behavior
contributed significantly to the joint risk of major
affective disorder and suicidal behavior (p=0.0006).
Thus, the liability to suicidal behavior isinfluenced
by genetic factors (particularly family historyof sui-
cidal behavior and major affective disorder. Evenin
the presence of high genetic risk for suicidalbeha-
vior, lithium treatmentdecreases suicide rates signi-
ficantly [184, 185]

An important epidemiological study examined
the effect of bipolar disorderand major comorbid di-
sorderson mortality in a population-based longitu-
dinal cohort sample in Taiwan [184, 186]. This study
com-pared all-cause and unnatural (suicides and ac-
cidents) mortality rates between 1542 subjects with
bipolar depression and 17480 patients with other
types of depression. The study had three major fin-
dings: Bipolar depression was associated with a sig-
nificantly greater increase in all cause mortality than
were other types of depression (hazard ratio 1.3);
Patients with bipolar depression faced twice the risk
for suicide and approximately twice the risk for acci-
dental death compared with those with other types
of depression; Patients with bipolar depression and
cardiovascular diseases were 4-times more likely to
die from suicide than were those with other types
of depressionand cardiovascular diseases [184, 186].
In the authors view, this comorbidity finding is the
most important contribution of the study [184].

Comorbid alcohol and drug abuse must be identi-
fied and treated since it elevates the risk for suicide
[184, 187]. The same applies to comorbidcardio-
vascular diseases. Interventions to promote healthy
lifestyles and to deliver medical screening andcare
may prove valuable for patients with bipolardisorder
(184, 186]
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Other factors have been listed as increasing the
risk of suicide: previous suicide attempts; history of
psychiatric disorders, particularly depression; suicide
in family history; history of maltreatment during chil-
dhood; hopelessness, tendency to impulsivity or ag-
gression; barriers in access to psychiatric treatment;
sense of loss (in personal or social relations, at work,
financial loss); somatic disease; easy access to lethal
substances; lack of willingness to seek help due to
stigmatization associated with emotional problems,
abuse of drugs or suicidal thoughts; cultural or reli-
gious beliefs, such as belief that suicide is a sublime
solution to personal dilemmas; local “epidemics” of
suicide; and isolation, sense of loneliness or separa-
tion from other people [54, 30, 20].

Patients with bipolar disorder (BD) usually report
elevated rates of lifetime posttraumatic stress disor-
der (PTSD) ranging from 16% to 39% of bipolar |
patients in the National Comorbidity Survey-Replica-
tion. Bipolar women (both | and Il) are nearly twice
as likely to have PTSD than bipolar men (20.9% vs.
10.6% in the STEP-BD study), a finding similar to the
ratio found in the general population [55, 56, 57].

Comorbid posttraumatic stress disorder appears
to be an important marker of worse clinical outco-
mes in BD, including a higher number of suicide
attempts, elevated likelihood of rapid cycling, and
reduced recovery as evidenced by higher manic
symptom scores. Additionally, the presence of PTSD
in bipolar patients imposed a lower quality of life
status relative to bipolar individuals without PTSD.
Thus, PTSD comorbidity must be investigated vigo-
rously in bipolar subjects and should be noted as an
increased predictor of suicide risk [57].

The demographic traits include age, gender:
male, widow/widower and divorced. As for the
social situation, the author lists the following fac-
tors: loneliness, inability to get help from others,
bad financial condition and loss of job or sources
of income. The following are of significance in the
patient's history and among coexisting disorders:
suicide attempts in the past, suicides of close re-
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latives and persons who were important to the
patient, the period of bereavement, poor social
adaptation, abuse of alcohol, personality disorders
(cyclothymic, antisocial), chronic somatic illnesses,
chronic insomnia, chronic pain and organic brain
disorders (chronic) [58, 59]. The suicide risk factors
listed above have been confirmed by other authors
[60, 61, 62, 63, 30].

Medical comorbidity has been implicated as po-
tential risk factors for suicide attempts or suicide
[64]. Family history of suicideis accepted as a risk
factor in general, and has been observed in some
bipolar cohorts, but not others [53, 65-71].

Family history of completed suicide had the highest
odds ratio of significant findings. In previous reports
in bipolar cohorts, [180, 188, 189] family history of
suicide was no different between bipolar patients
with and without histories of attempts, although
one study reported family history was predictive of
earlier attempts. [53, 175, 180, 188] Also, the hig-
her frequency of bipolar disorder family history in
agitated depression suggests that a bipolar vulne-
rability may be required to obtain such clustering of
hypomanic symptoms. [180, 190] Overall, findings
support an association between family functioning
and suicidality within families where youths have
bipolar disorder. [180, 191] Results suggest that it is
plausible that the youth's illness may play an active
role in disrupting family processes. Bipolar disorder
may involve a potent combination of mood dysre-
gulation and interpersonal processes where threats
of harm —against oneself or another— may occur
both impulsively and/or instrumentally. [180, 192]
No association was found between age and suici-
de attempts. [180, 193] It is possible that familial
depression contributes to offspring suicide risk via
multiple avenues, including decreased familial sup-
port and increased conflict. [180, 194, 195]

When all significant variables were entered into
a multivariate logistic regression, a family history of
suicide emerged as the most robust factor explai-
ning suicidal behavior in depression [15].
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The studies suggest that cumulative factors act
on suicide risk: BP diagnosis, early age of onset,
cyclothymic traits, large number of depressive epi-
sodes, comorbid alcohol abuse, and suicide in the
family. For Slama et al. [11], this clinical configuration
could constitute a special BP subgroup at risk of
suicidal behavior [15].

Bipolar patients with a history of suicide attempts
have been shown to have more markers of severity
such as greater suicidal ideation, increased number
of hospitalisations, aggressive traits, earlier age at
onset, a family history of suicide and of psychiatric
and mood disorders, as well as a higher frequen-
cy of comorbid anxiety, substance use and cluster
B personality disorders [72-76]. One possible link
between obesity and suicide in bipolar disorder may
be related to depression. Major depression and re-
sidual depressive symptoms are the most common
phases of bipolar disorder and both are associated
with substantial work, social and family functional
impairment [77]. Depressive episodes are related to
changes in appetite, eating behaviour and physical
activity that contribute to obesity [78, 79].

In addition to an increased rate of death by sui-
cide, community and clinical studies indicate that
bipolar patients usually present a broad range of co-
morbid general medical conditions, which contribu-
te to overall mortality rates [80, 81]. Bipolar disorder
and comorbid obesity are associated with increased
medical morbidity and worse psychiatric outcome
[78]. Data from clinical samples have shown that the
prevalence of obesity in bipolar disorder patients is
exceedingly high, ranging from 20 to 35%, when
compared with controls [79, 82-84].

Fagiolini et al. [85] found a positive association
between a higher body mass index (BMI) and pre-
vious suicide attempts at baseline, in a sample of
175 patients with bipolar | disorder participating in
a clinical trial [79].

The obesity was associated with a history of suici-
de attempts in a sample of outpatients with bipolar
disorder, even after controlling for well-established
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risk factors such as lifetime comorbid anxiety and
alcohol use disorders and depressive symptoms. Our
finding adds to the notion that obesity is a correla-
te of severity in patients with bipolar disorder, and
replicates earlier findings from Fagiolini et al. [79,
85, 86].

Recent data have stressed common features in
the underlying pathophysiology of obesity and bi-
polar disorder which may also be another possible
explanation for our findings. Leptin, a key hormo-
ne in regulation of adiposity has been shown to
be positively associated with risk for depression in
a prospective study [87]. Disturbances in metabo-
lic pathways such as insulin-mediated glucose ho-
meostasis, overactivation of the hypothalamic—pi-
tuitary—adrenal axis, dysregulated immune and in-
flammatory processes and adipocytokines profiles
are present in both conditions [88]. Such deleterious
alterations in key adaptive mechanisms are a com-
ponent of allostatic load and may explain some of
the complex interactions among bipolar disorder,
common general medical conditions and resilience
to mood episodes and life events [89, 90]. This fra-
mework provides another standpoint from which
obesity may be seen as a correlate of allostatic load
in bipolar disorder and its relationship with suicide
attempts a marker of illness severity [79].

In addition to well-established risk factors such
as previous suicide attempts, depressive symptoms
and comorbid psychiatric conditions, clinicians must
be aware that obesity may be a severity feature
relevant not only to pharmacological treatment de-
cisions but also to the comprehensive management
of bipolar disorder. It is plausible to speculate that
therapeutic interventions targeted to obesity may
be of potential benefit in the course of bipolar di-
sorder [79].

Bipolar individuals were more likely to smoke and
had elevated BMIs com- pared to unaffected con-
trols. Participants who had made a serious suicide
attempt or an impulsive less serious attempt with
ambivalence or minimal intent were all categorized
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as attempters. Individuals who had thoughts of sui-
cide but never attemptedalong with those who had
never had thoughts of suicide were categorized as
non-attempters.

Bipolar individuals who presented with illness
duration of less than two years or whose perio-
ds of remission were longer than mood episodes
were categorized as “not chronic”. If they had some
form of mood symptom for most of the duration
of illness, they were categorized as “chronic”. The
chronicity status of 6 (4.3%) individuals could not
be determined based on the DIGS and records [91].

Overall the bipolar individuals with a history of
suicide at- tempt were significantly more likely to
be female and non- menopausal, currently smoke
cigarettes, have a history of mixed mood episodes
or rapid cycling, an elevated BMI and more chronic
and persistent course of illness. Bipolar individuals
with a history of suicide also had more years of ill-
ness and an elevated rate of substance use disorders
although the differences did not reach statistical sig-
nificance [91].

There was no statistical difference in the types of
medications used by the two bipolar groups [91].
None was on oral corticosteroids [91].

Results from the univariate logistic regression
analysis revealed that suicide attempters were youn-
ger, single, did not have children, and had little or
very little social support. [1] They reported expe-
riencing more stressful life events, reported being
depressed, had suffered from BD at an early age,
had a family history of suicide, had previously at-
tempted suicide, had previous suicidal ideation,
alcohol use, and were prescribed antipsychotics,
antidepressants, anxiolytics, and mood stabilizers.
Meanwhile, psychotic symptoms and increasing
years of BD treatment decreased the probability of
suicide attempts [1].

Depressive episodes, previous suicide attempt(s),
stressful life event(s), intermittent or poor medication
adherence, and shorter duration of BD treatment
(5 years) predicted suicide attempts [1]. Psychotic
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symptom(s) provided an inverse association with
suicide risk [1].

Previous suicide attempt(s) emerged as the most
robust indicator of attempted suicide in this study,
a factor which has also been observed else where.
Prior to the current suicide attempt, 65% of attemp-
ters had already attempted suicide, which is also
comparable to previous researchl1. Unlike previous
studies, we classified a continuous number of pre-
vious suicide attempts into three groups (none, up
to 2 times, and more than 2 times) for inclusion in
our risk-scoring scheme. Increased odds ratios co-
rresponded with an increased number of previous
suicide attempt(s) [1]. This likely reflects more seve-
rity, impulsiveness, and risks taken relative to the
number(s) of past suicide attempts [1].

Signs and symptoms were also significant1. Pa-
tients presenting with depression at the time of
visit had almost four times the number of suicide
attempts compared to those without depression [1].
Likewise, more frequent suicide attempts during the
depressed phase in BD patients have been reported
previously. Conversely, psychotic symptoms nega-
tively correlated with suicide attemptsin our risk-
scoring scheme1. Patients with psychotic symptoms
who were impaired in their ability to plan a suicide
attempt might explain this result [1].

In this study, we have identified clinical characte-
ristics associated with suicide attempt risk in acutely
admitted BD patients using a unique one-site inpa-
tient sample [4]. Among the inpatients with BD-l
and BD-Il, 45.1% had attempted suicide at least
once [4]. This is within the upper range of previous
reports (6), and supports the conclusion that the
present study population represents a group of
highly affected patients [4]. Leverich et al. (23) re-
ported a rate of 34% of suicide attempters among
their outpatients, using the same definition of a
suicide attempt [4].

Many depressive symptoms were associated with
suicide attempts [5]. The attempters were more likely
than were the nonattempters to have histories of
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depressive moods or of experiencing loss of interest
for at least 1 week [5]. The attempters were also sig-
nificantly more likely to report histories of major de-
pressive episodes and auditory hallucinations during
their most severe depressive episodes5. How- ever,
the groups did not differ with respect to histories of
elevated moods or manic episodes [5]. The observa-
tion that patients with histories of hypomanic epi-
sodes were more prevalent in the attempter group
seems consistent with the preponderance of those
with subtype Il of bipolar disorder in this group [5].
The higher incidence of mixed episodes and rapid
cycling in the suicide attempters was in accordance
with many previous studies [92]. Although the num-
bers of depressive or manic episodes did not differ
between the two groups, the numbers of (hypo)
manic episodes and mood episodes were higher in
the attempters [5]. The mood episode index, which
is the number of episodes divided by the duration
of the illness, was also higher in the attempters [5].
The patients with a higher mood episode index may
represent not only rapid cyclers but also a more
severe subtype of bipolar disorder [5].

Ratings indicate that 58% attempts were made
when subjects reported they were taking pre-scri-
bed psychotropic medication. Subjects reported
that, prior to the suicide attempt, they communi-
cated with others regarding their intent to attempt
suicide in 69 (42%) of these attempts. Only 2% of
the attemps were reportedly associated with psy-
chotic symptoms, and 5% were committed when
intoxicated. During follow-up, 31% of the attemps
were preceded by a significant life event per the
subject’s report; the 2 most commonly reported ca-
tegories of events included dis- cord in or breakup
of a romantic relationship (6%) and family conflict
(5%) [2].

The substantial risk for suicidal behavior associa-
ted with early-onset bipolar disorder: 18% of youth
with bipolar disorder made at least 1 clinically signi-
ficant suicide attempt within 5 years of study intake,
and 8% made multiple attempts. Attempt rates were
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similar among youth with bipolar | disorder, bipolar
Il dis- order, and bipolar disorder not otherwise spe-
cified [2]. The most potent past and intake factors
predictive of a prospectively examined suicide at-
tempt included severity of depressive episode at stu-
dy intake and family history of depression [2]. More
weeks spent with threshold depression, substance
use disorder, and mixed mood symptoms, as well
as more weeks receiving outpatient psychosocial
services in the preceding 8-week period, predicted
greater likelihood of a prospective suicide attempt
[2]. Therefore, family history, severity of depressive
episode at study intake, and near-term persistence
of depression, mixed states, and substance use di-
sorder independently contribute to the prediction
of prospective suicidal behavior among youth with
bipolar disorder at study intake and family history
of depression [2].

The stress-diathesis model postulates that suicidal
behavior is the result of the interaction between
the individual's internal existing threshold of vul-
nerability (ie, the diathesis) and contemporaneous
stress factors. The diathesis, consisting of predispo-
sing factors is trait dependent, includes genetic or
familial factorsand may be reflected by a tendency
toward pessimism and/or a propensity for aggres-
sion and impulsivity [93]. Although hopelessness is
regarded to have both trait and state components,
the trait component seems to be predominant [94].
Stressors or precipitating factors, on the other hand,
are state dependent and include acute aspects of
the mood disorder, life events, and/or interpersonal
conflicts [93, 95, 96].

The patients in the suicidal ideation group had
higher scores in both BDI and BHS scales than those
in the suicide attempt group. One possible expla-
nation is that a certain subgroup of patients with
suicide attempts may be characterized by greater
impulsivity. It has been shown that anxiety and poor
impulse control predict which people with suicide
ideation act on such thoughts [97]. Patients with bi-
polar disorder and history of suicide attempts have
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shown higher levels of impulsivityand aggressive-
nessthan nonsuicidal patients [96, 98]. However,
because we did not assess these features, we were
not in a position to test this hypothesis. Neverthe-
less, future research might do well to consider the
possibility of a relationship between Axis Il disorders
and hopelessness as a trait in patients with bipolar
disorder [7].

BPD patients had a greater comorbid lifetime his-
tory of substance use (abuse of, or dependence on,
drugs and alcohol, excluding tobacco) and a lower
comorbid lifetime history of eating disorders. When
considering the characteristics of their suicidal his-
tory, BPD patients were significantly more likely to
have made a serious lifetime SA and to have a fa-
mily history of completed suicide. The groups did
not differ regarding the number of Suicide Attempt
(AS) or the age of the first SA or the seriousness
of the most recent SA that led to hospitalization.
We conversely examined whether a history of both
serious SA and family history of completed suicide
increased the risk of having a BPD. We found that
patients with both characteristics had a higher risk
of having a BPD than patients with a family history
of completed suicide only or a history ofserious SA
only [99].

Initially, we found that a serious SA is strongly
associated with BPD. For assessment of suicide at-
tempters, medical lethality and intent to die are two
essential concepts [100, 101]. We found no associa-
tion between intent to die (measured using the SIS)
and any of the mood disorders. These results are
consistent with those obtained in a previous study,
which found that suicide intent score did not differ
between the BPD and MDD groups [99, 102].

Having a BPD diagnosis and male gender increa-
sed the risk of higher mortality SA. The potential
interaction between gender and type of trial can
not be statistically confirmed in any study included
in this review.

Tondo et al. [103] found that bipolar patients in
general and bipolar Il patients in particular, used
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more lethal suicide methods than unipolar ones.
Our results, which suggest an association between
BPD and serious SA, point in the same direction and
could explain, at least inpart, why bipolar patients
are relatively over represented among suicide vic-
tims with current major depression [99, 104]. Our
study found thata high percentage of the elderly
with unipolar depression (59.2%) presented with a
suicide risk, as was also the case for those older
people with a current and past history of bipolar
disorder (62.5% and 33.3% respectively). Literature
shows that approximately 90% of people who com-
mit suicide have a diagnosed mental disorder at the
moment of death [105].There is a strong relationship
between psychiatric diseases and suicide, especially
major depression and bipolar depression, which are
found in 65-90% of suicides [106, 107].

This research found a high rate of suicide risk
in the elderly population living in the community.
The study protocol used prioritized a model able to
screen and diagnose mood and cognitive disorders
useful and replicable at community and primary care
levels108. An Increased mental distress was noted
in these evaluated individuals and it was possible to
identify some relevant patterns related with suicide
risk. Loss of sons may partly explain the suicide risk
in some individuals, although the relationship with
a subtype of late onset depression and bipolar syn-
dromes deserves further studies. These findings can
be a useful to generate other research hypothesis
and can beuseful for health professional who care
older persons. Detecting characteristics linked to
suicide risk, therefore opening up the possibility of
preventing self-harmor complete suicide [107].

Genetic Criteria

Suicide is a complex behavior caused by an inte-
raction of genetic, psychological and social factors
[109, 110]. Genetic variation plays an important role
in BD and suicide susceptibility. However, little is
known about the genetic influence on the risk of
suicide, particularly in BD patients [180, 196].
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In BD patients, it has been found an association
with impulsivity, impaired decision-making, psy-
chiatric comorbidities, predominance of depressive
polarity, delay in performing diagnosis, early illness
onset, childhood adversity and a previous suicide
attempt [111-118]. It is often hard for clinicians to
identify suicidal patients precisely, even knowing
well-established risk factors for suicide, because
the majority of patients with these characteristics
never will kill themselves. However, around one half
to two thirds of patients who commit suicide visit
physicians less than 1 month before the occurrence,
and 10-40% visit in the preceding week [110, 119,
120].

The identification of biological markers, such as
genetic polymorphisms could be useful in helping
clinicians prevent suicide behavior. Epidemiological
studies have demonstrated that suicidal behavior
is, at least partially, genetically determined with a
pattern of transmission independent of psychiatric
disorders [121]. The level of serotonin activity is in-
fluenced by genetic factors, and its association with
suicide behavior is strongly established [122]. The
serotonin transporter (5-HTT) has a pivotal role in
serotoninergic function, because after serotonin is
released in the brain synapses, it is taken up into
the presynaptic neuron by the 5-HTT, which in turn
terminates the synaptic actions of the serotonin and
recycles it into the neurotransmitter pool [110, 123].

The 5-HTT has a functional polymorphism na-
med 5-HTTLPR which have two alleles: short (S) and
long (L). The S allele acts in a nearly dominant way
and functionally the uptake of serotonin is approxi-
mately 2-fold higher in cells containing the homo-
zygous LL form of the 5-HTTLPR than either the LS
or SS forms [124]. It has also been suggested that
the S allele of the 5-HTTLPR polymorphism may be
associated with suicide behavior, particularly violent
suicide attempts, as shown in a recent meta-analysis
performed in several psychiatric diagnosis and in a
sample composed of only bipolar disorders patients
[110, 125-127].
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The frequency of S allele carriers was higher in
those patients who had made a violent suicide at-
tempt in their lifetime in comparison to those who
had made a nonviolent suicide attempt. A logistic
regression analyses revealed that only the 5-HTTLPR
genotype was independently associated with vio-
lent suicide attempt [110].

In fact, suicidal behavior, mainly those resulting
in death, has a considerable genetic influence. Stu-
dies based on epidemiological genetics established
that the herdability of suicide is around 45% and
its transmission occurs independently of psychiatric
disorders associated [121, 122]. Actually, genotypic
distribution was not statistically different between
health control group and the BD sample, showing
that this polymorphism is not associated with the
major phenotype of this illness (mood elevation)
[110].

However, it's unclear why the S allele carriers
would be disadvantageous to metabolism of se-
rotonin since that reduced serotonin transporter
function induced by selective serotonin reuptake
inhibitors (SSRIs) improves depression and impulsi-
veness, two conditions frequently associated with
suicidal behavior. Suicidal behavior is considered a
complex matter composed by several dimensions
or intermediate phenotypes, which the 5-HTTLPR
could be different connections. In complex traits, a
single gene could be interacting with another ge-
nes, environmental factors or psychopathological
conditions resulting in multiple effects [110].

No significant differences between the suicide
and non-suicide groups were observed for the ma-
jor demographic variables such as pH, age, RIN, PMI
and RNAdeg slope. In order to control for possible
confounding effects, demographic variables, such
as diagnosis and age, and RNA quality measures
(RIN and slope) were used as covariates [128].

A total of 161 genes were found to be differen-
tially expressed in the DLPFC. The most statistically
significant gene in this region was the 5-HT2A gene
previously identified as being implicated in both
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mood disorders and in suicide consistently. The de-
crease of 5-HT2A expression in the suicide group
was confirmed by gPCR (data not shown). Enrich-
ment of canonical pathways analysis using Ingenui-
ty confirmed that the serotonin receptor signaling
pathway was altered in suicide brain tissue [128].
Another gene of interest previously shown to be
involved in suicide [44] and that was altered in the
DLPFC was the adenylate cyclase 1 (brain) (ADCY1)
gene that codes for a brain specific form of aden-
ylate cyclase responsible of the production of the
second messenger cyclic AMP, ADCY was signifi-
cantly down-regulated in suicide versus non- suicide
patients [129]. Finally, period homolog 1 (PER1), a
major component of the circadian rhythm system,
was also down- regulated in suicides compared to
non-suicides [128]. Clock genes have been in the
past associated with mood disorders but not spe-
cifically with suicide. In summary, the DLPFC data
shows it is possible to detect significant expression
alterations in human brain areas between suicides
and non-suicides brains and confirms the involve-
ment of serotonergic and second messenger system
alterations in suicide [130].

A gene expression survey by microarrays in three
brain regions (DLPFC, NAcc and ACC) revealed al-
terations in the serotonergic and second messenger
systems in the DLPFC and a consistent down-regu-
lation of several members of the metallothionein
subfamilies 1 and 2 genes in the NAcc and ACC in
mood disorder suicides [127]. Our strategy consisted
on using high quality brains (short PMI, high pH,
high RIN) with no history of drug dependence, as
well as the development of a general linear model in
which factors known to influence RNA quality and
expression were taken into account when exploring
the suicide specific expression changes. This is to
our knowledge the first study investigating suicide
specific changes in mood disorders in three highly
relevant areas as they are involved in the control of
impulses and in mood disorders (DLPFC, ACC) and
in motivation-reward mechanisms (NAcc). Interestin-
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gly, the most statistically significant gene differen-
tially expressed in suicide victims was the 5-HT2A
serotonergic receptor, with a1.28 fold-change re-
duction in mood disorder subjects that committed
suicide versus non-suicide mood disorder subjects.
Genetic association studies have often shown that
mutations in the 5-HT2A receptor are associated
with mood disorders and suicide, as well as with the
response to antidepressants [131, 132]. Additionally,
gene expression post-mortem studies have revealed
alterations 5-HT2Areceptor levels in mood disorder
subject suicides when compared to controls. Howe-
ver the direction of the alterations in 5-HT2A is con-
troversial, with some reports showing elevations in
the 5-HT2A binding and expression while others
showed reduced levels or no differences [133-139].
Recently, a well designed study including matched
suicides and controls also confirmed the absence of
changes in 5-HT2 binding but reported a decrea-
se in neuronal densities in the prefrontal cortex in
a sample of predominantly major depressed suici-
des140. In another recent study designed to inves-
tigate 5-HT2A levels in major depression, Shelton
et al. reported an increase in 5-HT2A expression in
major depression subjects, but reported no diffe-
rences when comparing suicides versus non- suici-
de subjects136. The reduction in 5-HT2A levels is
also in concordance with another study comparing
suicide versus non-suicide schizophrenia subjects
using also Affymetrix microarrays, suggesting that
this reduction in 5-HT2A levels might be involved
in suicide irrespective of the diagnosis. We also ob-
served decreased expression in suicide group of the
brain specific ADCY1, a brain specific form of aden-
ylate cyclase, suggesting altered neurotransmission
and cyclic AMP signaling in suicide and confirms
previous observations pointing to cAMP signaling
alterations in suicide and mood disorders and in
animal models of depression [136-145]. Both sero-
tonergic alterations and second messenger systems
underline global neurotransmission alterations in
the DLPFC that seem to play a role in the predis-
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position to commit suicide [128]. Beyond thesecrite-
ria, the Brain-derived neurotrophic factor(BDNF) is a
member of the large family of neurotrophic fators
involved in the development and main tenance of
neural cells(Maisonpierreetal.,1991). BDNF is impor-
tante in cell survival and apoptosis in neural cells,
and it is these factors combined with considerable
evidence from human and animal studies that have
resulted in the BDNF gene being widely studied in
connection with the genética etiology of psychiatric
disorders.

Polymorphisms in BDNF have been shown to be
associated with bipolar disorder [150] and other
conditions such as schizophrenia [151], anxiety [152]
and major depression [153, 154]. Several lines of evi-
dence indicate that BDNF is a good candidate gene
for involvement in suicidal behaviour. Post-mortem
studies have shown that the expression of BDNF is
significantly reduced in individuals that have com-
mitted suicide, regardless of psychiatric diagnosis
[155, 156], and that this reduction is also reflected
in the level so fBDNF protein in the hippocampus
and pré-frontal cortex [157].

Decreased plasma blood suicide attempts inindi-
viduals with major depressive disorder [158]. BDNF
MRNA expression. Is higher in the peripheral blood
mononuclear cells of depressed individuals with are
cent history of attempted suicide than in depressed
individuals with no history of suicide attempt, while
both of the segroups have significantly lower BDNF
mMRNA expression. Than healthy controls [159]. Other
genes from the neurotrophin family, nerve growth
factor, neurotrophin 3 and neurotrophin 4/5, show
decreased levels of mRNA expression. In the brains
of suicide completers as compared to control indi-
viduals, and this decrease is accompanied by reduc
tions in the irrespective protein levels [160].

Biological Criteria
There was no statistically significant difference in
average awakening cortisol between bipolar or con-
trol participants [161].

23



INTERNATIONAL ARCHIVES OF MEDICINE

We found elevated bedtime salivary cortisol in
bipolar individuals with a history of suicide attempts
compared to non- suicidal bipolar individuals. Fur-
ther supporting our findings, secondary analysis of
the intensity of suicidal behavior and level of bed-
time cortisol indicated a positive correlation, with
the highest cortisol levels reported in individuals
that had made a past serious suicide attempt. The
difference in bedtime salivary cortisol between sui-
cidal and non-suicidal bipolar individuals remained
significant even after controlling for age and sex,
BMI, smoking status, childhood sexual abuse, medi-
cations, mood state at time of sampling and several
clinical factors related to course and severity of ill-
ness (substance use disorders, chronicity of illness,
rapid cycling) [161].

Conclusion

Although it is clear that mental disorders in general
are associated with suicidal behavior, research has
not yet revealed which disorders uniquely predict
these outcomes. This is because most studies have
examined the associations between individual disor-
ders and suicidal behavior.[197-200]

Althought, in a study with 39685 people (53%
women) admitted to hospital for attempted suicide
during 1973-82. A high proportion of suicides in all
diagnostic categories took place within the first year
of follow-up (14-64% in men, 14-54% in women);
the highest short term risk was associated with
bipolar and unipolar disorder (64% in men, 42%
in women) and schizophrenia (56% in men, 54%
in women). The strongest psychiatric predictors of
completed suicide throughout the entire follow-up
were schizophrenia (adjusted hazard ratio 4.1, 95%
confidence interval 3.5 to 4.8 in men, 3.5, 2.8 to
4.4 in women) and bipolar and unipolar disorder
(3.5, 3.0 to 4.2 in men, 2.5, 2.1 to 3.0 in women).
Increased risks were also found for other depressive
disorder, anxiety disorder, alcohol misuse (women),
drug misuse, and personality disorder. The highest

24

2015

Vol. 8 No. 105
doi: 10.3823/1704

SECTION: PsYCHIATRY AND MENTAL HEALTH
ISSN: 1755-7682

population attributable fractions for suicide among
people who had previously attempted suicide were
found for other depression in women (population
attributable fraction 9.3), followed by schizophrenia
in men (4.6), and bipolar and unipolar disorder in
women and men (4.1 and 4.0, respectively). [33]

Subjects in the ECA data base with a history of
bipolar disorder had odds ratios of having had a
suicide attempt that were 2.0 and 6.2 times grea-
ter than that of persons with unipolar disorder or
any other Axis | disorder, respectively. This finding is
consistent with the possibility that the rate of suicide
among bipolar persons [36, 201] is more thant wice
as high than that among persons with unipolar di-
sorder [36, 202]. The relatively high rate of suicide
attempts among bipolar subjects is not an artifact
of age, sex, socioeconomic status, marital status,
history of drug and/or alcohol abuse, or comorbidity
for panic disorder. [36]

But this higher mortality of bipolar disorde may
be caused for several factors that could hypothe-
tically contribute to this phenomenon, such as: an
earlier age of onset, greater tendency to psychosis,
higher frequency of episodes (including depressive
mania), and higher rates of comorbidity for panic di-
sorder [36, 203] and substance abuse [36, 201] may
individually or collectively contribute to the higher
rate of suicide attempts among persons with bipolar
relative to unipolar disorder. [36]

From this review, it can be inferred that Bipolar
Disorder has strong relevance to some risk factors
for suicide, ranging from substance abuse, and ge-
netic factors to the persistence of depressive episo-
des. Risk factors for nonfatal suicidal behaviors and
for suicide include depression and other mental di-
sorders, alcohol or drug abuse, stressful life events,
a family history of suicide, and having a friend or
relative commit suicide. These factors are extre-
mely important to do proper monitoring of these
patients. [97]

While most research has focused on risk factors
forsuicidal behaviour, relatively little attention has
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beengiven to protective factors. [184, 204] Social
supports such as family cohesion or a social peer
groupas well as marriage and parenthood may re-
duce the riskof suicide. Cognitive flexibility; active
coping strategies and healthy lifestyles are impor-
tant protective factors. [184, 205] Other potential
protective factors include positive and life-affirming
beliefs andvalues, high self-esteem and holding at-
titudes and moralvalues against suicide. This area
requires more research [184, 204]

Urges that studies should be done to actually pro-
ve the direct interference of factors such as obesity,
a cause that by physiological factors and hormonal
directly influences the mood of the patient, not to
mention the context of prejudice and exclusion be-
cause of overweight. In special cases strongly as-
sociated with depression, it is important that more
concrete relations should be established, so that
one can interfere in the treatment of positive way.

In recent years, there has been growing eviden-
ce that psychosocial interventions, added to basic
pharmacological treatment, can significantly contri-
bute to the stabilization of bipolar disorder. The evi-
dence supports the efficacy of cognitive behavioural
therapy (CBT), incombination with pharmacological
treatment for the prevention of relapse and of sui-
cidal behavior. [184, 205] Some other psychologi-
cal treatments are promising: adjunctive CBT [184,
206, 207] family-focused treatment (FFT) or similar
forms of family psychoeducation184,207 interper-
sonal and social rhythm therapy (IPSRT) and group
psychoeducation in preventing depressive and ma-
nic recurrences, stabilizing symptoms, or enhancing
functioning in 1- to 2-year periods.184

Prevention of suicidal behavior in patients with
bipolar disorder should include attention to these
risk factors in assessment and treatment, including
when deciding whether to initiate treatment aimed
specifically at reducing suicide risk [3]

Importantly, nonfatal suicidal behaviors are
powerful predictors of subsequent suicide deaths so
individuals who talk about killing themselves must
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always be taken seriously and given as much help
as possible by friends, relatives, and mental-health
professionals. [97]

Type of psychiatric disorder coexistent with a
suicide attempt substantially influences overall risk
and temporality for completed suicide. To reduce
this risk, high risk patients need aftercare, especially
during the first two years after attempted suicide
among patients with schizophrenia or bipolar and
unipolar disorder. [33]

Therewith, we suggest further studies are needed
to identify the characteristics of bipolar and unipolar
disorder and other disorders and comorbidity that
confer a higher risk for suicide.
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