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Objectives: The aim of the present studywas to investigate various risk factors of suicidal behaviors, including the
mixed features specifier, in patients with bipolar disorder.
Methods:We retrospectively reviewed medical charts from 2005 to 2014. A total of 334 patients diagnosed with bi-
polar disorder using the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision were en-
rolled. Subjects were categorized into two groups according to their history of suicidal behavior and the
demographic and clinical characteristics of the groups were compared, including the mixed features specifier. We
reevaluated the index episode usingDiagnostic and Statistical Manual ofMental Disorders, Fifth Edition (DSM-5) criteria
and classified subjects into an index episodewithmixed features group and an index episodewithoutmixed features
group. Logistic regression was performed to evaluate significant risk factors associated with suicidal behavior.
Results: Suicidal behavior had an independent relationship tomixed features at the index episodeusingDSM-5 criteria
[odds ratio (OR)=3.39; 95% confidence interval (CI): 1.57–7.34] and number of previous depressive episodes
(OR=1.62; 95%CI: 1.34–1.95) in bipolar patients. Themixed feature specifierwas the strongest risk factor for suicidal
behavior in the present study.
Conclusions: This study may help clinicians understand potential risk factors and manage bipolar disorders with sui-
cidal behaviors. Clinicians should carefully monitor patients with bipolar disorder who exhibit numerous depressive
episodes or mixed features for suicidal behavior.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Among psychiatric disorders, bipolar disorder is one of the leading
causes of suicidal behaviors. This is a major issue in the management
of the disease. Patients with bipolar disorder are at equally elevated
risk for suicidal ideation, attempt, and fatality [1]. The estimated rate
of suicide deaths among people with bipolar disorder is 0.2–0.4 per
100 person-years [2]. Rates of suicide attempts are also very high,
with an estimated annual risk of 0.9% per year, and a lifetime risk of
up to one-half of patients with bipolar disorder [2]. A 2003 Korean
study of bipolar patients found that the prevalence of suicide attempts
in patients with bipolar disorder was 7.5% and was higher for patients
with bipolar II disorder (26.5%) than for those with bipolar I disorder
(5%) [3]. A review has estimated the risk of suicide in bipolar patients
to be 20–30 times higher than that of the general population [4]. This
risk is greater than in other psychiatric disorders, substance use and
general medical disorders, and major depressive disorder across its
broad range of severities [5]. Furthermore, suicidal behavior is much
more lethal in bipolar disorder than in the general population [6].

Completed suicide occurs once for every 30 attempts in the general pop-
ulation, while it occurs once for every 3–4 attempts in patients with bi-
polar disorder [7]. Relative to the risk in the general population, bipolar
disorder is associated with an increased risk of suicidal behavior in
women and a higher lethality in men [8]. Compared with unipolar pa-
tients, suicide attempts in bipolar patients tend to bemore lethal, partic-
ularly in men [9]. Therefore, all suicidal behaviors in bipolar patients
need to be considered to have high potential for lethality [10].

Several studies have reported an association between suicidal be-
havior in patients with bipolar and previous suicidal attempts [11],
more lifetime episodes of major depression [12,13], more mixed states
[1,5], rapid cycling [11], earlier age at onset [13], comorbid substance
or alcohol use disorder [14], a family history of suicide attempts [13]
and comorbid anxiety disorders [15].

In particular, bipolar patients with mixed states have been shown to
have a higher risk of suicide than those without mixed states. A mixed
state is a clinical state inwhich symptoms of depression andmania con-
currently occur and are characterized by the simultaneous presence of
both depressive and manic symptoms [16]. Different definitions and
terminology have been used over time according to changes in diagnos-
tic criteria or based on the study. Compared with the restrictive defini-
tion in the Diagnostic and Statistical Manual of Mental Disorders, Fourth
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Edition, Text Revision (DSM-IV-TR), which requires the overlap of full
manic anddepressive episode symptoms [17], theDiagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) has introduced a broader
definition and the use of “mixed features” has become a specifier [18].

The association between mixed features as defined by the DSM-5
criteria and suicidality has not been well studied. It is unclear whether
or not themixed feature specifier in theDSM-5 plays a role in predicting
suicidal behaviors in bipolar patients.

Therefore, the present study investigated various risk factors of sui-
cidal behavior, including the mixed features specifier, in patients with
bipolar disorder.

2. Methods

2.1. Subjects

We retrospectively reviewed themedical charts of patients admitted
to Yeouido St.Mary's Hospital, College ofMedicine, The Catholic Univer-
sity of Korea in Seoul, Korea. All patients hospitalized at this institution
were diagnosed using clinical interviews and diagnoses of an Axis I dis-
order were made by a board-certified psychiatrist in accordance with
the DSM-IV-TR criteria. All subjects in this study met the DSM-IV-TR
criteria for bipolar I, bipolar II or bipolar disorder not otherwise specified
(NOS) during the period from 2005 to 2014. Inclusion criteria were di-
agnosis of bipolar disorder with any type of mood episode based on
DSM-IV-TR criteria and age between 15 and 65 years. Exclusion criteria
were insufficient data, a severe comorbidmedical or neurological condi-
tion that could contribute to mood symptoms, an organic brain lesion
that could influence mood symptoms, a thought disorder (such as
schizophrenia or schizoaffective disorder) or a cognitive disorder
(such as dementia) that could confound the phenomenology of a
mood episode.

The charts of 448 inpatients diagnosedwith bipolar I, bipolar II or bi-
polar disorderNOSwere initially reviewed and114 caseswere excluded
based on the above criteria. Thus, a total of 334 patientswere enrolled in
the present study and categorized into two groups according to their
history of suicidal behavior.

2.2. Assessments

The following demographic and clinical characteristics were collect-
ed via chart review: age, gender, marital status, socioeconomic status,
employment status, education, age of onset, duration of illness, age at
first treatment, number of hospitalization for mood disorder, number
of previous mood episodes (number of depressive episodes, number
of manic episodes, number of hypomanic episodes, number of mixed
episodes), history of rapid cycling, history of psychotic symptoms, age
at onset of psychotic symptoms, history of suicidal behavior, alcohol
or substance use disorder, psychiatric comorbidity, medical comorbidi-
ty, history of using antidepressants, family history of suicide, family his-
tory of bipolar disorder, family history of mood disorder and family
history of other psychiatric disorders. Number of previous mood epi-
sodes including mixed episodes was evaluated according to DSM-IV-
TR criteria.

We defined suicidal behavior as any suicidal ideation or suicide at-
tempt during the patient's lifetime. Suicidal ideation was defined as
thoughts of wishing to be dead, not merely preoccupation with death.
Suicide attemptswere defined as self-injurious behaviorswith somede-
gree of intent to die; self-harm with no suicidal intention was not in-
cluded. We excluded self-destructive behaviors that the patient
denied were done with the intention of dying, such as compulsive
self-mutilation to decrease anxiety.

The index episode for each patient was a term used to define any
mood episode that led to a hospitalization between 2005 and 2014. If
a patient experienced more than one hospitalization during the study
period, only data from the most recent admission were analyzed. We

reevaluated the index episode using DSM-5 criteria and classified the
episode as one with a mixed feature or one without mixed features.
Two independent psychiatrists who were blinded to the purpose of
the study separately evaluated the medical records of the patients for
symptoms of the opposite polarity.

The following clinical data from the index episode were obtained:
age, marital status, socioeconomic status, employment status and
years of education. Clinical characteristics, such as age atfirst psychiatric
treatment, age of onset, number of previous episodes, history rapid cy-
cling, history psychotic symptoms, history of using antidepressants and
history of suicidal behavior before the patients visited our hospital,
which was retrospectively investigated from the time of the index epi-
sode, were also included in the analysis. As this was a retrospective
study, all data were obtained during routine psychiatric examinations
and treatment.

2.3. Statistical analysis

To compare sociodemographic and clinical characteristics of the two
groups, chi-square tests or Fisher's Exact Tests were used for categorical
variables and independent t tests were used for continuous variables. A
multivariate logistic regression model was used to identify factors asso-
ciatedwith lifetime suicidal behaviors. Factorswith P values b .05 at uni-
variate analyses were entered into the model as independent variables.
Odds ratios (ORs) with 95% confidence intervals (CIs) were used for ob-
served associations. Two-tailed P values with an alpha level of .05 were
considered significant, except that a Bonferroni-corrected significance
level of Pb .0026 (0.05/19 tests) was applied to the univariate analysis.
All statistical analyses were conducted using IBM SPSS Statistics for
Windows (version 20.0; IBM Co., Armonk, NY, USA).

2.4. Ethics

This studywas approvedusing clinical data and secondary data anal-
ysis by the institutional review board of Yeouido St. Mary's Hospital in
Seoul, Korea and was conducted according to the Declaration of Helsin-
ki. The institutional review board waived the requirement for informed
consent because this was a retrospective chart review study.

3. Results

During the study period, 448 patients were discharged with a diag-
nosis of bipolar disorder. Of these patients, 334 (74.6%)met the eligibil-
ity criteria for the study.

3.1. Sociodemographic characteristics at the index episode

A total of 89 (26.6%) patients had a positive history of suicidal behav-
ior and the remaining 245 (73.4%) had no suicidal behavior. The
sociodemographic characteristics of the group with suicidal behavior
and the group without suicidal behavior are summarized in Table 1.
Mean age at the index episode was 37.64±13.65 years in the group
with suicidal behavior and 38.44±12.70 years in the groupwithout sui-
cidal behavior. There were no statistically significant differences in
mean age between the two groups. We found no significant difference
between the groups in the proportions of men and women: women
comprised 58.4% (n=52) of the group with suicidal behavior and
55.9% (n=137) of the groupwithout suicidal behavior. Regardingmar-
ital status, unmarried patients (57.5%) were the most common in the
group with suicidal behavior and married patients (49.6%) were the
most common in the group without suicidal behavior, but the groups
did not significantly differ in their distribution. Additionally, no signifi-
cant differences were found between the two groups in terms of other
sociodemographic characteristics such as socioeconomic status, em-
ployment status and education.
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