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ABSTRACT

Objective: To examine the role of chronobiological dysrhythmicity in
suicidal ideation and behaviors and its relation with hopelessness.

Methods: One hundred twenty-seven patients (77 females, mean age of
47.4+12.5 years) with a major depressive episode and bipolar disorder
(BD) type I or Il (according to Structured Clinical Interview for DSM-5
assessment) were recruited in 2019 and assessed for depressive and manic
symptoms (Beck Depression Inventory-Il, Young Mania Rating Scale) and
with the Biological Rhythms Interview of Assessment in Neuropsychiatry,
Beck Hopelessness Scale, and Scale for Suicide Ideation. Univariate
regression and mediation analyses were performed.

Results: Forty-one patients (32.3%) showed clinically significant suicidal
ideation and were more frequently affected by BD type | (P=.029) with
mixed features (P=.022). Compared to nonsuicidal individuals, they had
significantly more depressive symptoms (P=.019), higher emotional
component of hopelessness (P=.037), and higher dysrhythmicity of sleep
(P=.009), activities (P=.048), and social life (P=.019). Passive and active
suicidal ideation and suicidal plans were best predicted by dysrhythmicity
of sleep and social life. Dysrhythmicity of sleep and social life mediated
the direct effect of depressive symptoms on passive and active suicidal
ideation and also of active ideation on suicidal plans. The emotional
component of hopelessness was related to dysrhythmicity of social life
and mediated its effect on suicidal plans (P=.010).

Conclusions: Chronobiological alterations directly contributed to passive
and active suicidal ideation and to suicidal preparation, with a key role
of dysrhythmicity of sleep, activities, and social life. Chronobiological
alterations also impacted the emotional component of hopelessness,
hence indirectly contributing to suicidal ideations and plans. These
findings call for the systematic screening of these dysrhythmicity
dimensions when considering suicidal risk in individuals with BD.
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Bipolar disorder (BD) is a severe and chronic
psychiatric disorder affecting 1%-4% of the
population worldwide and characterized by recurrences
of mood episodes.!” BD is the sixth leading cause of
disability among all illnesses worldwide.!* Therefore,
the impact of BD on public health represents a major
concern, as it increases global burdens of disease
in terms of disability, morbidity, and premature
mortality.*® With regard to causes of premature
mortality, patients with BD are at very high risk of
suicide, which is considered a major public health issue
by the World Health Organization.’8 Indeed, the rate
of suicide among individuals with BD is approximately
20-30 times higher than in the general population;
up to 20% of individuals will commit suicide, and
20%-40% will attempt suicide.””'% Hence, increasing
the understanding of the mechanisms involved in
suicidal behaviors in BD should be considered an
urgent priority to better prevent suicide and to identify
potential modifiable markers with personalized
interventions.

Whereas risk factors for suicidal behaviors are
multiple and complex, hopelessness appears to be a
major independent risk factor for suicidality in BD and
so merits increased attention.!!~!* Recently, the World
Health Organization!? recognized hopelessness as an
important risk factor for suicide and recommended its
assessment in the context of suicidal behaviors.

Hopelessness was first formulated by Beck!*1¢ as a
“system of negative beliefs and expectancies concerning
one’s future” and was a cornerstone of Beck’s cognitive
triad of depression.!*"!7 After 30 years of research,
Beck and his colleagues established that hopelessness is
more strongly related to suicidality than to depression
itself.!”18 The hopelessness theory of suicide states that
hopelessness—with negative emotional, motivational,
and cognitive prospects for the future—leads depressed
individuals to view suicide as the only way out of
insoluble problems.!”!8 Hopelessness has consistently
been shown to be one of the best independent
predictors of suicidal behaviors in all phases of bipolar
disorder, being both a trait and a state marker and
predicting mortality by suicide.!!"!%17-21
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Clinical Points

B Suicidal risk is a major concern in bipolar disorder, but
not all potential causes are considered in “real world”
psychiatric settings.

B (linicians should assess and treat alterations in sleep and
circadian rhythms in patients with bipolar disorder, as
they could be a potential cause of suicidal ideation and
behaviors.

Compelling evidence has also demonstrated that BD is
frequently associated with circadian rhythms alteration,
contributing to its vulnerability, pathogenesis, and
manifestations (for an overview, see references 22-25).
According to the “circadian hypothesis of mood disorders,”
the desynchronization of the master biological clock of
the hypothalamus, the suprachiasmatic nuclei, constitutes
a hallmark and a key feature of mood disorders.?* %’
Moreover, it has been shown that individuals with BD
present alterations in circadian rhythms, with abnormalities
in physiological and behavioral timekeeping processes
including social life, activities, eating, and sleep/wake
patterns, prior to and during acute phases, but also during
remitted phases.?>?6-? Biological rhythms dysregulation, in
particular in the desynchronization of sleep and social life,
has been associated with the severity of mood symptoms,
insomnia symptoms, emotional dysregulation, and,
interestingly, the risk of suicidal behaviors in BD.?6:30-%
Finally, for the first time, international chronotherapeutics
guidelines were recently published specifically in BD,* with
promising efficacy in BD observed during all phases of the
disorder.?®?73239 Therefore, these circadian dysrhythmicities
may be directly targeted by chronotherapeutics, with direct
clinical implications. Moreover, these alterations appear
as potential modifiable early markers in BD and suicidal
behaviors. 26273239

Although hopelessness and circadian rhythm alterations
contribute to both BD and suicidal risk, a paucity of research
has examined how these factors are interrelated and how they
are collectively associated with mood features and suicidal
ideation and behaviors in BD. Some previous studies have
suggested that actual or preferred circadian phases, such
as chronotype, were associated with hopelessness in both
nonclinical and clinical populations; in particular, evening
chronotype has been associated with hopelessness.**:4!
A further study*? has shown that a polymorphism in the
CLOCK gene was related to hopelessness, to suicidal ideation
history, and to attempted suicide in individuals with BD.

In this context of encouraging preliminary findings
but also a paucity of research regarding hopelessness
as a major independent risk factor for suicidality, we
decided to specifically examine the relationships among
chronobiological dysrhythmicity and the emotional,
motivational, and cognitive components of hopelessness
and suicidal risk in a population of patients with BD I and
II during acute depressive phases.
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We aimed to specifically investigate hopelessness and
chronobiological dysrhythmicity in relation to suicidal
ideation and behaviors in individuals with BD. We
hypothesized that the chronobiological desynchronization
would predict suicidal behaviors by contributing to
hopelessness, and therefore we explored the potential
processes underlying the relationship between these variables
by conducting mediation analyses.

METHODS

Selection of Patients and Clinical Assessment

The current study included a consecutive series of patients
from January 2019 to December 2019 who were hospitalized
at the Azienda Ospedaliero-Universitaria Pisana (AUOP)
(protocol number: 12390), University of Pisa, Italy, with a
diagnosis of bipolar disorder type I or IT according to DSM-
5.2 The current study was a cross-sectional observational
study approved by the local ethical committee as part of
an ongoing main research project aimed at characterizing
insomnia and chronobiological rhythms in several types of
mood disorders.

Inclusion criteria were (1) a current diagnosis of major
depressive episode with or without mixed features in bipolar
disorder type I or II according to DSM-5 criteria,® (2) age
between 18 and 65 years, and (3) the willingness and ability
to provide signed informed consent to the study.

Exclusion criteria were (1) a current and lifetime diagnosis
of substance abuse, (2) a current depressive episode with
psychotic features, (3) other subtypes of bipolar disorders
(ie, not other specified), and (4) cognitive impairment
(Mini-Mental State Examination®?).

All participants were clinically assessed with a set
of questionnaires that included the Structured Clinical
Interview for DSM-5 Axis 1 Disorders,* the Biological
Rhythms Interview of Assessment in Neuropsychiatry
(BRIAN),*>¢ the Beck Hopelessness Scale (BHS),'®4” and the
Scale for Suicide Ideation (SSI).*®° At baseline, all patients
also completed clinical report forms, which included current
pharmacologic therapy.

The study conformed to the Declaration of Helsinki, and
all participants provided written informed consent prior to
being enrolled in the study.

Psychiatric diagnosis. The assessment of previous and
current psychiatric diagnoses according to DSM-5 criteria
was performed using the Structured Clinical Interview for
DSM-5 Axis I Disorders.**

Hopelessness. The BHS is a self-report scale consisting
of 20 items. Total score and emotional, motivational, and
cognitive factors of hopelessness were computed.'® We used
the validated Italian version.*’

Chronobiological rhythms. Chronobiological rhythms
were assessed with the BRIAN.*> The BRIAN contains 21
items and assesses 5 domains related to biological rhythms:
(1) sleep, (2) activities, (3) social life, (4) eating pattern
based on the last 15 days, and (5) predominant rhythm
(chronotype) based on the last year. In accordance with

J Clin Psychiatry 82:2, March/April 2021



Chronobiological Dysrhythmicity and Suicidal Risk

Table 1. Demographic and Psychometric Variables?

Subjects With
Bipolar Disorder

Subjects With
Clinically Significant

Subjects With Non-
Clinically Significant Suicidal

Depressive Episode Suicidal Ideation—SSI>6 Ideation—SSI< 6 tory?
(n=127) (n=41) (n=86) (df=2) Pb
Age, mean£SD,y 47.4+125 47.6+12.0 48.6+12.8 0.24 723
Gender, female, n (%) 77 (60.6) 24 (58.5) 53(61.6) 0.60¢ .080
Previous suicide attempt, n (%) 39(30.7) 19 (46.3) 20(23.2) 3.92¢ .038
Family history of suicide attempt, n (%) 38(29.9) 14 (34.1) 24 (27.9) 0.21¢ .395
Living alone, n (%) 25(19.6) 11(26.8) 14 (16.2) 1.43¢ 168
Divorced, n (%) 9(7.1) 2(4.8) 7(8.1) 0.79¢ 721
Unemployed, n (%) 23(18.1) 7(17.0) 16 (18.6) 0.14¢ 425
lliness duration, mean+SD, y 18.2+11.7 182+11.6 179+11.6 0.98 754
Bipolar disorder | vs II, n (%) 53(41.7) 23(43.3) vs 18 (24.3)* 30(56.7) vs 54 (75.7) *4.38¢ .029
Mixed features, n (%) 56 (44.1) 31(75.6) 25(29.0) 4.89¢ .022
Anxiety comorbidity, n (%) 32(25.2) 8(19.5) 24(27.9) 0.49¢ 320
Chronobiological rhythms, mean+SD
BRIAN total 429+17.6 44+17.2 4171174 0.45 499
BRIAN Sleep 11.9+3.1 129124 11.5+33 7.03 .009
BRIAN Activities 13.5+39 14£3.0 13.3+34 3.38 .048
BRIAN Social 9.1£19 10.7+2.2 84+29 5.67 .019
BRIAN Alimentation 8.7£3.0 9.6£3.0 84+29 0.24 877
BRIAN chronotype 58+1.6 6.3+1.7 5.06£1.5 0.99 .284
Hopelessness-BHS total 10.5+5.5 127154 9.6+5.4 0.12 728
Feelings about the future 26+1.7 3.0+1.4 24+17 4.42 .037
Loss of motivation 3.6+25 45+26 32+23 1.04 233
Future expectations 32+15 27+27 23+23 0.83 492
SSI, mean+SD
Total 0.45+0.65 11.4+£5.2 19+£1.8 49.5 <.001
Passive suicidal desire 24+3.1 48+2.7 1.3+£13 333 <.001
Active suicidal desire 25125 52+3.7 0.52+0.87 419 <.001
Plans for suicide 0.45+0.65 1.1£13 0.12+0.36 56.3 <.001
Psychiatric scales, mean+SD
BDI-Il total score 243+10.4 27.6+11.2 223499 2.07 019
YMRS total score 6.6t4.2 75+£39 6.2t44 1.03 250
Current drug treatments, n (%)
Antidepressants 80 (62.9) 26 (63.4) 54 (62.7) 1.03¢ 145
Mood stabilizers 102 (80.3) 33(80.4) 69 (80.2) 1.04¢ .168
Lithium 70 (55.6) 21(51.2) 49 (56.3) 0.0.3¢ 225
Benzodiazepines 49 (39.2) 15 (36.5) 34(39.0) 0.02¢ .560
Neuroleptics 47 (37.0) 10 (24.3) 37 (42.5) 2.75¢ .075

2Description of the total sample of subjects with bipolar disorder types | and Il depressive episode with and without mixed features and
comparison between subjects with clinically significant suicidal ideation (SSI=6) vs subjects without clinically significant suicidal ideation

(SSI<6).
bBoldface indicates statistical significance.
X2 test.

*Difference between bipolar disorder | and bipolar disorder Il groups is significant in subjects with clinically significant suicidal ideation.
Abbreviations: BDI-Il =Beck Depression Inventory-Il, BHS =Beck Hopelessness Scale, BRIAN = Biological Rhythms Interview of Assessment in
Neuropsychiatry, SD =standard deviation, SSI=Scale for Suicide Ideation, YMRS = Young Mania Rating Scale.

previous works,*>4 a total score and subscores for each

domain of biological rhythms were computed. The BRIAN
has shown validity compared to objective parameters of
circadian rhythmicity.>® We used the validated Italian
version.*>46

Suicidal ideation and behaviors. Suicidal ideation and
behaviors were evaluated using the SSI.*® A total score>6
has been used as a cutoff threshold for clinically significant
suicidal ideation according to literature.*®*° The SSI consists
of 19 items that evaluate 3 dimensions of suicide ideation:
passive suicidal desire, active suicidal desire, and specific
plans for suicide. The first 5 items were used to screen for
attitudes toward suicidal thoughts, and on this basis patients
were rated on items 6-19. Each item is rated on a 3-point
scale from 0 to 2. We evaluated the total SSI score and each
of its dimensions according to literature.*$4

Mood symptoms scales. Depressive symptoms were
assessed using the Beck Depression Inventory-II (BDI-II):
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a BDI-II total score > 13 is indicative of clinically significant
depressive symptoms.'>#

Manic symptoms were assessed with the Young Mania
Rating Scale (YMRS).>® A YMRS total score > 7 is indicative
of clinically significant manic symptoms.**!

Statistical Analysis

The statistical analysis was performed using SPSS 22.0
for Windows (IBM Corp, 2018). Descriptive statistics
were expressed as mean *standard deviation (SD) and/
or percentage. The Shapiro-Wilk test was used to check
the normality of the continuous variables. Differences in
means between patients with clinically significant suicidal
ideation (SSI total score > 6) and patients with non-clinically
significant suicidal ideation (SSI total score < 6) were assessed
using ¢ tests for normally distributed variables and the Mann-
Whitney U/Wilcoxon test for non-normally distributed
variables. Categorical variables were analyzed via the X test.
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Correlations between continuous variables were tested using
the Spearman p correlation for non-normally distributed
variables and the Pearson correlations index for normally
distributed variables. Linear and multiple regression models
were then built with active/passive suicidal ideation and
suicidal plans as dependent variables. A mediation analysis
using the Sobel test®® was performed in order to study the
potential processes that may underlie the relationships
between these variables. All pathways of the mediation were
tested.

RESULTS

Sample Description

Of the 155 potential participants evaluated, 127 patients
(females, n=77 [60.6%], mean age 47.4+ 12.5 years) met the
inclusion/exclusion criteria for bipolar disorder type I (n=53
[41.7%]) or type IT (n =74 [58.3%)]). Fifty-five patients (43.3%)
showed mixed features.

Among the 155 potential participants, 16 were excluded
according to exclusion criteria for having a diagnosis of
substance use disorder or for psychotic features, and 12
participants were excluded because their questionnaires were
incomplete. Thus, 127 individuals were included in further
analyses.

Forty-one participants showed clinically significant suicidal
ideation (SSI>6) (females: n=24 [58.5%], mean age 47.6 + 12
years), and 86 participants had non-clinically significant
suicidal ideation (females: n=53 [61.6%], mean age 48.6 £ 12.8
years).

Participants with clinically significant suicidal ideation
were more frequently individuals with BD type I with mixed
features (Table 1) and with a higher frequency of previous
suicide attempts.

Individuals with clinically significant suicidal ideation
showed greater severity of depressive symptoms and greater
chronobiological rhythms dysregulation of sleep, activities,
and social life. They also showed higher scores in the emotional
component of hopelessness (BHS feelings) (Table 1).

Correlations Among Variables

Results of Spearman correlation for non-normally
distributed variables and Pearson correlation for normally
distributed variables are shown in Table 2.

Passive suicidal ideation was related to dysrhythmicity of
sleep and social life, to depressive symptoms, and to all the
components of hopelessness (BHS total score). Active suicidal
ideation was related to dysrhythmicity of social life, sleep, and
activities; to depressive symptoms; and to the emotional part
of hopelessness (BHS feelings). Suicidal plans were related to
chronobiological dysrhythmicity, in total and in particular
of social life; to depressive symptoms; and to the emotional
part of hopelessness. Hopelessness and chronobiological
dysrhythmicity (BRIAN total score) were correlated, and
in particular the emotional component of hopelessness
was related to the majority of chronobiological alterations
including domains of sleep, social life, and activities.

J Clin Psychiatry 82:2, March/April 2021



Table 3. Linear and Multiple Regression Analyses on Passive
Suicidal Ideation, Active Suicidal Ideation, and Suicidal

Preparatory Behaviors in Subjects With Bipolar Disorder
Types | and 112

Univariate Multivariate
B (SE) P B (SE) P

Passive suicidal ideation SSI

Previous suicide attempts 1.15(0.59) .011 1.36(0.58) .022

BDI-I 0.09(0.01) <.001 0.06(0.02) .004
BHS total 0.10(0.03) .005 0.03(0.04) 445
BRIAN total 0.06 (0.01) <.001 0.07(0.05) a21
BRIAN Sleep 0.17 (0.06) .012 0.14(0.10) 172

BRIAN Social
Active suicidal ideation SSI

0.29 (0.08) .001 0.27(0.12) .024

Previous suicide attempts 2.04(0.65) <.001 2.12(0.68) .002
BDI-II 0.08 (0.02) <.001 0.04(0.02) 118
BHS Feelings® 0.08 (0.05) .005 0.03(0.04) 445
BRIAN total 0.08(0.02) <.001 0.08(0.07) 244
BRIAN Sleep 0.21(0.02) .008 0.11(0.13) .385
BRIAN Activity 0.18(0.07) .011 0.006 (0.01) .883
BRIAN Social 0.40(0.09) <.001 0.23(0.15) 223

Preparatory behaviors SSI

Previous suicide attempts ~ 0.30(0.10) .005 0.07(0.09) 543
BDI-II 0.01(0.003) .002 0.006(0.004) .126
BHS Feelings® 0.07 (0.02) .005 0.006 (0.09) 522

BRIAN total 0.01(0.003) <.001 0.01(0.006) .052
BRIAN Social 0.05(0.01) <.001 0.03(0.01) .045
Active suicidal ideation 0.10(0.01) <.001 0.10(0.01) <.001
Passive suicidal ideation 0.10(0.01) <.001 0.02(0.102) .328

2Boldface indicates statistical significance.

bFeelings about the future.

Abbreviations: B=unstandardized regression coefficient, BDI-
Il=Beck Depression Inventory-Il, BHS =Beck Hopelessness Scale,
BRIAN =Biological Rhythms Interview of Assessment in Neuropsychiatry,
SE =standard error, SSI=Scale for Suicide Ideation.

Predictors of passive suicidal ideation. Linear regression
analyses showed that significant predictors of passive
suicidal ideation were previous suicide attempts, depressive
symptoms, all components of hopelessness, and alterations
in biological rhythms, in total and in particular of sleep and
social life. In the multiple regression model, previous suicide
attempts, depressive symptoms, and alterations in biological
rhythms of social life remained significantly associated with
passive suicidal ideation (Table 3).

Predictors of active suicidal ideation. The linear
regression analyses showed that predictors of active
suicidal ideation were previous suicide attempts, depressive
symptoms, negative feelings about the future, and alterations
in biological rhythms, in total and in particular of sleep, social
life, and activities. In the multiple regression model, previous
suicide attempts, depressive symptoms, and alterations in
biological rhythms of social life remained significantly
associated with active suicidal ideation (Table 3).

Predictors of suicidal plans. Linear regression analyses
showed that significant predictors of suicidal plans were
previous suicide attempts, depressive symptoms, negative
feelings about the future, alterations in biological rhythms
in total and in particular of social life, and passive and active
ideation. In the multiple regression model, alterations in
biological rhythms of social life and active suicidal ideation
remained significantly associated with suicidal plans (Table
3).

J Clin Psychiatry 82:2, March/April 2021

Chronobiological Dysrhythmicity and Suicidal Risk

Mediation Analyses

Results of the mediation analyses for passive ideation
showed that BRIAN total, BRIAN social, BRIAN sleep,
and hopelessness (BHS total) acted as mediators between
depressive symptoms and passive suicidal ideation (mediator
BRIAN total: Z=2.63, SE=0.007, P=.0008; mediator BRIAN
social Z=2.12, SE=0.001, P=.0003; mediator BRIAN sleep
Z=2.27, SE=0.001, P=.0022; mediator hopelessness [BHS
total]: Z=2.12, SE=0.003, P=.003).

Results of the mediation analyses for active suicidal
ideation found that the BRIAN social and BRIAN sleep
domains acted as mediators between depressive symptoms
and active suicidal ideation (mediator BRIAN social:
Z=246, SE=0.02, P=.001; mediator BRIAN sleep:
Z=2.76, SE=0.002, P=.005) (Figure 1). The emotional
part of hopelessness (BHS feelings) acted as a mediator
between BRIAN social and active suicidal ideation (Z=2.14,
SE=0.0014, P=.004) and between BRIAN total and active
suicidal ideation BRIAN total (Z=2.3, SE=0.001, P=.0018)
(Figure 1).

Results of the mediation analyses for suicidal plans found
that the emotional part of hopelessness (BHS feelings) acted
as a mediator between BRIAN social and suicidal plans
(Z=2.55, SE=0.04, P=.010; Figure 2) and between active
suicidal ideations and suicidal plans (Z=3.0, SE=0.002,
P=.0002).

DISCUSSION

Our results suggested that individuals with clinically
significant suicidal ideation more frequently had BD type I
with mixed features, with dysrhythmicity of sleep, activities,
and social life and a more severe emotional component
of hopelessness. This dysrhythmicity of sleep and social
life and the emotional component of hopelessness, in
addition to a history of previous suicide attempts and
greater severity of depressive symptoms, predicted passive
and active suicidal ideation and suicidal plans in BD
during a depressive episode. We demonstrated that not
only hopelessness but also dysrhythmicity of sleep and
social life acted as significant mediators in the association
between depressive symptoms and passive and active
suicidal ideation. Moreover, both negative feelings about
the future and chronobiological dysregulation of social life
mediated the association between active suicidal ideation
and suicidal behaviors. Dysrhythmicity of sleep and social
life directly contributed to suicidal ideation and plans, but
may also contribute to suicide risk by favoring hopelessness.
These findings, especially our mediation analyses, confirmed
that BD is a complex disorder involving the interaction of
multiple factors; circadian rhythms alterations may be a key
factor contributing to the severity of mood symptoms and
hopelessness, hence contributing to suicidal behaviors. In
this framework, our data appear possibly useful to inform
preventive strategies that act on the dysregulation of sleep
and circadian rhythms with available chronotherapeutics.
These can include bright light therapy, dark therapy,
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Figure 1. Chronobiolo%ical Dysrhythmicity as a Mediator in the Association Between Depressive Symptoms

and Suicidal Ideation®
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@Both chronobiological dysrhythmicity of social life and of sleep acted as mediators in the association between depressive symptoms and
active suicidal ideation. The emotional component of hopelessness acted as a mediator between chronobiological dysrhythmicity of
social life and active suicidal ideation and between chronobiological dysrhythmicity and active suicidal ideation.

bStatistical notations in the figure are as follows: a=unstandardized regression coefficient for the association between the independent
variable and mediator; SE a=standard error of a; b = coefficient for the association between the mediator (in presence of independent
variable) and the dependent variable; SE b =standard error of b; Z=Sobel test value. Boldface indicates statistical significance.

Abbreviation: BHS =Beck Hopelessness Scale.

Figure 2. Hopelessness as a Mediator in Association Between

Chronobiological Dysrhythmicity and Su
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aThe emotional part of hopelessness acted as a mediator between
chronobiological dysrhythmicity social life and suicidal plans.

bstatistical notations in the figure are as follows: a=unstandardized regression
coefficient for the association between the independent variable and mediator;
SE a=standard error of a; b= coefficient for the association between the
mediator (in presence of independent variable) and the dependent variable;
SE b=standard error of b; Z=Sobel test value. Boldface indicates statistical
significance.

Abbreviation: BHS =Beck Hopelessness Scale.

treatments utilizing sleep deprivation, melatonergic agonists,
interpersonal social rhythm therapy, and cognitive behavioral
therapy adapted for BD.*

The present study sheds some light on the existing scientific
literature. First, we were able to confirm that patients with
clinically significant suicidal ideation were more frequently
affected by bipolar disorder type I with mixed features.”*1°

e58 @ PSYCHIATRIST.COM

Patients with clinically significant suicidal ideation
had more severe depressive symptoms and levels
of hopelessness, confirming previous works,'?-2!
but also more chronobiological alterations when
compared to patients with non-clinically significant
suicidal ideation. Indeed, individuals with suicidal
ideation showed a high degree of desynchronization
in the rhythms of sleep, activities, and social life. These
new data may highlight not only that the majority of
individuals with BD present with dysrhythmicity of
social life and sleep during depression?®2%-3%3436 byt
also that these alterations may represent a state marker
for active suicidal ideation and suicidal plans. These
findings are in line with recent observations reporting
sleep and circadian abnormalities using actigraphy
in individuals with BD who attempted suicide®? and
observations reporting the disruption of social rhythms
as a key factor for BD.*

In our sample, the regression analyses identified
that both passive and active suicidal ideation were
predicted not only by previous suicide attempts,
depressive symptoms, and hopelessness, but also by
chronobiological rhythms disruption, in particular the
alteration of the rhythmicity of sleep, activities, and
social life.

Dysrhythmicity of social life appeared to predict
suicidal plans. These findings extend previous
work reporting an association between sleep and
chronobiological alterations and increased suicidal
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risk in BD.*64%°2 In particular, alterations in social cues may
modify the exposure to light, and changes in exposure to
light can disrupt in turn the timing of circadian rhythms.
According to the social rhythm hypothesis of mood
disorders, an irregular exposure to “social zeitgebers” may
lead to instability in specific biological rhythms contributing
to the alteration of sleep patterns in vulnerable individuals.*°
Accordingly, circadian dysrhythmicity of sleep and social life
may alter sleep regulation, hence playing a pivotal role in
increasing suicidal risk.”>** In the end, the alteration of the
“sleep machinery” may play a key role by dysregulating most
of the systems involved in mood and emotion regulation,
hence contributing to BD severity.?*-2>*

In particular, dysrhythmicity of sleep, activities, and
social life was correlated with the emotional/motivational
component of hopelessness. These findings are in line
with and clarify previous studies relating chronotype
alterations to hopelessness***! and associating CLOCK gene
polymorphism with hopelessness and suicidal ideation.*?

Our mediation analyses allowed us to clarify these
relationships and revealed that dysrhythmicity of sleep,
activities, and social life may act directly on suicidal
behaviors but may also act through a mediation effect
in the links between depressive symptoms and suicidal
ideation and between suicidal ideation and suicidal
plans. In addition, chronobiological dysrhythmicity may
contribute to the emotional component of hopelessness,
hence contributing to active suicidal behaviors. These data
are in line with those showing the association between
insomnia, hopelessness, and suicidal risk in the nonclinical
population.®® Accordingly, dysrhythmicity of sleep, activities,
and social life may contribute to hopelessness in individuals
with bipolar disorder during a depressive episode, hence
contributing to suicidal risk. This effect may be linked to
the alteration of sleep regulation and its effect on emotion
and cognition in BD.*%*7

Taken together, these findings emphasize the need to
assess not only the chronotype but also all of the aspects of
circadian rhythmicity, including the patterns of sleep/wake,
of daily activities, and of social life. We call for implementing
the evaluation of sleep and circadian disorders in the routine
clinical evaluation of patients with BD. Better screening of
these circadian rhythms dimensions could provide additional

Chronobiological Dysrhythmicity and Suicidal Risk

preventive strategies and/or improve the treatment of mood
disorders with chronotherapeutics.?627-3%57

Limitations

These results should be interpreted in light of several
limitations including, first, the lack of physiological
measures of circadian rhythms. In particular, objective
measures such as actigraphy or melatonin and cortisol levels
should be used in future studies in bipolar disorder. Second,
the cross-sectional design limits any causal interpretations.
Consequently, longitudinal studies are needed with larger
samples of patients and other types of mood disorders with
psychotic symptoms, anxiety, or other features of bipolar
disorder but also with individuals who attempted suicide in
order to better examine the direction of risk and be able to
generalize the findings.

CONCLUSION

This study suggests that (1) individuals with BD during a
depressive phase with clinically significant suicidal ideation
had greater severity not only of depressive symptoms and
of hopelessness, but also of dysrhythmicity of sleep, social
life, and activities; (2) this dysrhythmicity of sleep and social
life directly predicted passive and active suicidal ideation
and suicidal plans, also mediating the role of depressive
symptoms on them; (3) chronobiological dysrhythmicity
was related to the emotional component of hopelessness,
which acted as a mediator in its relationship with suicidal
ideation and behaviors; and (4) these findings may have
clinical implications for systematic screening of these
dysrhythmicity dimensions, for prevention and early
intervention with chronotherapeutics.

The evaluation and treatment of sleep and circadian
disorders should therefore be included in the routine
evaluation of BD and should also encompass dysregulations
or difficulties in sleep and circadian rhythms that do not
meet full criteria for a specified disorder. Acting on the
dysregulation of sleep and circadian rhythms in BD with
available chronotherapeutics may have a preventive value
for suicidal risk and may favorably impact hopelessness
and its consequences with regard to suicidal ideation and
behaviors.
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