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ARTICLE INFO ABSTRACT
Keywords: Background: Affective temperaments show potential for aggressive behavior (AB) preventive strategies in bipolar
Bipolar disorder disorder (BD). We aim to define intra-diagnostic subgroups of patients with BD based on homogeneous behaviors

Affective temperaments

) ' related to AB. Subsequently, to assess whether affective temperament dimensions may contribute to the presence
Aggressive behavior

Hetero-aggressive behavior and severity of AB.

Violent behavior Methods: Patients with BD were recruited. AB was evaluated through the modified overt aggression scale

Mood disorders (MOAS); affective temperaments were assessed with the TEMPS-A. A cluster analysis was conducted based on
TEMPS-A and MOAS scores. Stepwise backward logistic regression models were used to identify the predictive
factors of cluster membership.
Results: 799 patients with BD were enrolled. Three clusters were determined: non-aggressive (55.5 %), self-
aggressive (18 %), and hetero-aggressive (26.5 %). Depressive, irritable, and anxious temperament scores
significantly increased from the non-aggressive (lower) to the self-aggressive (intermediate) and the hetero-
aggressive group (highest). A positive history of a suicide attempt (B = 5.131; OR = 169.2, 95 % CI 75.9;
377) and rapid cycling (B = —0.97; OR = 0.40, 95 % CI 0.17; 0.95) predicted self-aggressive cluster membership.
Atypical antipsychotics (B = 1.19; OR = 3.28, 95 % CI 2.13; 5.06) or SNRI treatment (B = 1.09; OR = 3, 95 % CI
1.57; 5.71), psychotic symptoms (B = 0.73; OR = 2.09, 95 % CI 1.34; 3.26), and history of a suicide attempt (B =
—1.56; OR = 0.20, 95 % CI 0.11; 0.38) predicted hetero-aggressive cluster membership.
Limitations: Recall bias might have affected the recollection of AB.
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Conclusions: Clinical factors orientate the prevention of different ABs in BD. Affective temperaments might play a
role in preventing AB since patients with more pronounced affective temperaments might have an increased risk
of showing AB, in particular hetero-AB.

1. Introduction

Aggressive behaviors (AB) represent a significant public concern,
being among the main causes of worldwide premature death (Wang
et al.,, 2016), and a clinical cliché that challenges both patients and
providers in mental health (Seeman et al., 2016). Several psychiatric
disorders, including mood disorders, are associated with increased rates
of AB, with consequences on illness outcome, course, and management
(Verdolini et al., 2017; Whiting et al., 2021a), although evidence pro-
vides conflicting or unclear results on this association (Elbogen and
Johnson, 2009). Notably, only a minority of patients with a psychiatric
disorder present AB (Volavka, 2013). Despite widespread belief, patients
affected by mental health disorders present a higher risk of being sub-
jected to violence rather than being offenders when compared with
healthy controls (Sariaslan et al., 2020). Bipolar disorder (BD) is a
chronic and recurring disorder characterized, among other aspects, by
wide variations in mood and energy levels, traditionally interrelated
with increased rates of AB (Ballester et al., 2012; Biancosino et al., 2009;
Carvalho et al., 2020). One of the main challenges in AB research in BD
relates to its entangled biological (Fico et al., 2020; Manchia et al.,
2019) and phenotypic nature (Ramirez and Andreu, 2006). This results
in a great variety of definitions and classifications, and consequently in a
great heterogeneity of predictive models (Blanco et al., 2018; Fazel
et al., 2012). For instance, self-AB comprises a variety of destructive
actions directed to the self, from self-injury to suicide (Skegg, 2005), and
has been widely studied in BD (Hayes et al., 2016; Nordentoft et al.,
2011). On the other hand, little is known about hetero-AB, an overt
behavior mainly toward another object or individual which identifies an
uncharted subpopulation (Plutchik, 1995). Besides significantly
contributing to stigma in BD (Torrey, 2002), hetero-AB is associated
with acute mood episodes (Ballester et al., 2012), especially of manic
polarity (Khalsa et al., 2018), poor medication adherence (Belete et al.,
2016), and substance or alcohol abuse (Corrigan and Watson, 2005).
However, the possible association between hetero-AB and BD is far from
automated and exemplifies the pitfalls in the management of such be-
haviors as well as an opportunity to improve preventive strategies.
Aggression in BD might be facilitated by poor impulse control and a
tendency toward unplanned responses, which is a common character-
istic of both self-AB or hetero-AB, leading to poorer BD outcomes
(Cassidy and Carroll, 2001; Goodwin et al., 2016; Sato et al., 2002).
Also, self-AB and hetero-AB share common neurobiological pathways,
including lower levels of central serotonin, chronic increase in inflam-
matory markers, and disruption of the hypothalamic-pituitary-adrenal
activity (Fico et al., 2020; Trepci et al., 2021). Nonetheless, these
shared pathways do not allow discrimination between different clinical
profiles (i.e., hetero-AB vs. self-AB) and within the same clinical profile
(i.e., violent vs. non-violent self-AB), calling for further research and a
more homogeneous, shared definition of AB in the literature (Conner
et al., 2009; Plutchik, 1995; Pompili et al., 2008). In the search for AB
preventive strategies, affective temperaments have channeled growing
interest, as they are considered stable traits (Gandotra and Paul, 2004)
and can be a precursor or subclinical manifestations of full-blown af-
fective disorders (Azorin et al., 2015; Goto et al., 2011). Proposed and
validated affective temperaments include anxious, cyclothymic, depres-
sive, hyperthymic, and irritable types (Akiskal et al., 1998), which have
shown evidence of heritability and familiarity in BD (Akiskal et al.,
1977; Evans et al., 2005) and might stratify BD into more clinically and
genetically homogenous subtypes. Although cyclothymic and hyper-
thymic temperaments have been connected to a larger spectrum of
aggressive behaviors in BD (Dolenc et al., 2015), temperaments have
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been mainly described as possible predictors of suicidal behavior
(Pompili et al., 2013; Rihmer et al., 2009; Vazquez et al., 2010). Also,
affective temperaments within BD seem to adjust to different profiles of
illness severity (Fico et al., 2019a, 2019c).

It remains uncertain if affective temperaments and their ratings are
quantitatively associated with self- or hetero-AB (Tondo et al., 2018)
and to what extent self- and hetero-AB subsets of patients might differ.

To address these questions, we conducted a cross-sectional study on a
large, international sample of BD patients, aiming to identify and
characterize intra-diagnostic subgroups of patients based on homoge-
neous behaviors related to aggressiveness through cluster analysis.
Subsequently, we aimed to assess whether affective-temperament di-
mensions may influence the emergence and severity of AB.

2. Methods

We conducted a naturalistic study including prospective data on the
course of the illness and retrospective data from the electronically
recorded clinical history of patients enrolled and followed in the
participating centers.

2.1. Participants

Outpatients with a diagnosis of BD were recruited from three
different sites in Spain or Italy from April 2019 to November 2020: 1)
Bipolar and Depressive Disorders Unit of the Hospital Clinic in Barce-
lona, 2) Fondazione Policlinico Universitario “A. Gemelli” in Rome, and
3) Mood Disorder Centro Lucio Bini in Cagliari. Eligible participants
were older than 18 years and with a diagnosis of BD type I (BDI) or II
(BDII) following the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5) criteria (APA, 2013). At inclusion, all patients were
euthymic, defined following consensus criteria (a score <8 on the HAM-
D and <6 on YMRS for at least 3 months) (Tohen et al., 2009). Patients
were excluded if having a lifetime diagnosis of any other severe mental
disorder (i.e., psychoses, schizoaffective disorder, major depressive
disorder), neurological disorder, brain injury, intellectual disability,
severe motor or visual impairment All participants provided written
informed consent, and the study was approved by the local Ethical
Committees of each participating center.

2.2. Clinical assessment and psychometric tools

Patients were assessed using the Structured Clinical Interview for
DSM-5 (SCID-5) (First et al., 2015b) and its personality disorder version
(SCID-5-PD) (First et al., 2015a) by a trained psychiatrist or clinical
psychologist. The main socio-demographic and clinical characteristics
were collected through an ad hoc schedule. Other several clinical vari-
ables were obtained, such as the number and polarity of previous epi-
sodes, hospitalizations, age of onset, age of the first hospitalization, the
polarity of the first episode, history of rapid cycling, history of psychosis,
suicidal behavior, aggressive behavior (see Section 2.3), and psychiatric
co-morbidities. All the included patients are part of longitudinal cohorts,
which characteristics have been previously described elsewhere (Pinna
et al., 2020; Vieta, 2011). Follow-up includes monthly clinical assess-
ments where episodes (relapse or remission) are assessed according to
DSM criteria, and the severity of symptoms (and subsyndromal symp-
toms) is rated with the YMRS and the HAMD. These data are introduced
into the electronic clinical record of each patient by trained psychia-
trists. Measures of current substance use were recorded at baseline and
include alcohol, tobacco, and cigarette use in the past 30 days as well as
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lifetime use of other drugs (e.g., marijuana, cocaine, and methamphet-
amine). Current pharmacological treatment was the treatment of each
patient at the clinical assessment, which was registered if maintained for
at least 6 months. Mixed states were defined according to DSM-5 criteria
(First et al., 2015b). Predominant polarity was defined according to
previous studies (Colom et al., 2006). The absence of a rapid cycling
pattern was recorded as a dichotomous variable (1 = absence, 0 =
presence).

2.3. Aggressive behavior

Aggressive behavior was evaluated through the Modified Overt
Aggression Scale (MOAS) (Sorgi et al., 1991). The MOAS includes four
aggression sub-domains: verbal, against objects, self-harm, and against
other individuals. It rates the most severe violent behaviors during the
last month before the baseline assessment (i.e., during euthymia). The
scores range from O (no aggression) to 4 (maximum grade of aggression)
for each subscale. The score of each subscale is then multiplied by a
predefined loading (verbal aggression = 1, aggression against objects =
2, self-harm = 3, and aggression against other individuals = 4) and the
total weighted score is the sum of each subscale weighted score (range
0-40).

2.4. Affective temperaments

Affective temperaments were evaluated with the short version of the
Temperament Evaluation of Memphis, Paris and San Diego Auto-
questionnaire (TEMPS-A), validated both in Spanish (Jiménez et al.,
2019) and Italian samples (Preti et al., 2010). This self-rated question-
naire has 39 items assessing the presence of five affective temperaments
(cyclothymic, depressive, irritable, hyperthymic, and anxious) scored
Yes or No. The score on each temperament is the sum of the Yes re-
sponses. Patients were instructed to respond to TEMPS-A questions
based on periods of euthymia. In this study, we analyzed raw numerical
scores for the five individual temperaments (cyclothymic, 12 items;
depressive, irritable, hyperthymic, 8 items each; anxious, 3 items).

2.5. Statistical analysis

We conducted a cluster analysis across the sample using the K-means
algorithm. K-means is an unsupervised method that enables the partition
of n observations into k clusters, assigning each observation to the
cluster with the nearest centroid. The method proceeds by iterative
calculations, with an assignment step that allocates an observation to a
certain cluster based on the distance to its centroid being the smallest,
and a maximization step that recalculates the position of the centroids
for each assignment configuration until no observation changes cluster
membership. The number of clusters was defined using the elbow
method which is considered an indicator of the optimal number of
clusters based on the location of a bend in the plot that charts the per-
centage of variance explained for each cluster solution (Jain, 2010). We
took a complete cases approach, including only patients without missing
observations. The selected clustering variables were: 1) aggressive
behavior, total- and sub-scores, estimated at the time of consultation
using the MOAS, 2) affective temperaments, assessed at the time of
consultation using the TEMPS-A. Cluster membership was saved as a
grouping variable, and patients were grouped according to the newly
identified clusters. The Kolmogorov-Smirnov test was used to assess
whether continuous variables displayed a normal distribution. Para-
metric comparative analyses for demographic and clinical characteris-
tics of the clusters were done with ANOVA tests followed by Bonferroni
corrected post-hoc correction; for non-parametric distributions, a
Kruskal-Wallis test was used where appropriate. Categorical data were
analyzed using y° tests with post-hoc Bonferroni adjustment. Subse-
quently, two stepwise backward logistic regression models were used to
identify the predictive value on cluster membership of statistically and
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clinically relevant variables. Statistical analyses were conducted using
IBM SPSS Statistics version 25 and R 3.6.1 software (R Foundation for
Statistical Computing, 2022).

3. Results

A total of 799 patients (mean age 49.04 [SD = 14.23]; 454 women
[56.8 %]) with BDI (544, 68.1 %), or BDII (255, 31.9 %) were enrolled.

3.1. Cluster analysis

Out of the 799 patients considered, after screening for missing
values, 717 complete cases were included in the analysis. Using the
elbow method, visual inspection of the plot suggested patients in our
sample were best clustered into three clusters (Supplementary Fig. 1).
Cluster 1 (C1) comprised 55.5 % (N = 398), Cluster 2 (C2) 18 % (N =
129) and Cluster 3 (C3) 26.5 % (N = 190) of the study population.
Comparisons between continuous and dichotomic variables among
clusters are shown in Tables 1 and 2.

C3 showed higher scores at the Verbal (H = —323.01, p < 0.001 and
H = —-304.24, p < 0.001), Against-property (H = —249.24, p < 0.001 and
H = —249.84, p < 0.001) and Against-others aggression (H = —323.016,
p < 0.001 and H = —304.246, p < 0.001) items of the MOAS compared
with C2 and C1. C2 showed higher scores at the self-aggression item of
the MOAS compared with C3 and C1 (H = 471.36, p < 0.001). The total
MOAS weighted scores were significantly higher in C2 (H = —344.99, p
< 0.001) and C3 (H = —348.01, p < 0.001) than in C1, but showed no
differences between C2 and C3. Thus, we labeled the three as Non-
aggressive (C1), Self-aggressive (C2), and Hetero-aggressive (C3) clusters
(Tables 1 and 2).

When we compared these three clusters according to TEMPS-A
subscales scores, the significant between-group differences were
restricted to the depressive (H = 51.969, p < 0.001), irritable (H =
143.927; p < 0.001), and anxious (H = 173.718; p < 0.001) tempera-
ments (Table 2) (Fig. 1).

The hetero-aggressive cluster was significantly more likely to have
psychotic symptoms (3> = 33.445, p < 0.001), substance use (3> =
21.362, p < 0.001) and receive treatment with atypical antipsychotics
(x® = 44.143, p < 0.001) or electroconvulsive therapy (3> = 6.772, p =
0.009) compared with self-aggressive or non-aggressive groups. Also, the
same group was significantly more likely to have BDI diagnosis (x> =
28.446, p < 0.001), a rapid-cycling course (X2 = 8.766, p = 0.003), and
receive serotonin-norepinephrine reuptake inhibitors (SNRI) treatment
(x? = 11.294, p = 0.001) compared with the non-aggressive group.

The self-aggressive group showed a statistically higher lifetime num-
ber of mixed episodes (H = 16.075, p < 0.001) and suicide attempts,
both expressed as rates (XZ = 361,891, p < 0.001) and total number (H
= 362.195, p < 0.001), compared with the other groups.

The non-aggressive group was more likely to have BDII diagnosis (x>
= 28.446, p < 0.001) compared with the hetero-aggressive cluster and
with a seasonal pattern compared with the self-aggressive cluster.

3.2. Logistic regressions

Two stepwise logistic regressions were conducted using respectively
self-aggressive and hetero-aggressive cluster membership as dependent
variables (Supplementary Tables 1 and 2). The full models included the
10 clinical independent variables that reached statistical significance at
the univariate analysis (diagnosis of BDI, lifetime number of mixed ep-
isodes and suicide attempts; psychotic symptoms, absence of rapid
cycling, substance use, seasonality, and treatment with SNRI, with
atypical antipsychotics, and with electroconvulsive therapy).

The final model predicting hetero-aggressive cluster membership
including 5 variables, was statistically significant (y2 = 93.296 p <
0.001), explained between 15.8 % (Cox and Snell R square) and 23 %
(Nagelkerke R squared) of the variance, and correctly classified 73.1 %
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Table 1
Comparison of socio-demographics and clinical variables across the three clusters.
Variables Non-aggressive (C1) Self-aggressive (C2) Hetero-aggressive (C3) Post-hoc comparison F/H/y? p
(N = 398; 55.5 %) (N =129; 18 %) (N = 190; 26.5 %) 1vs. 2 2 vs. 3 3vs. 1

Gender (F) 236; 59.3 % 75; 58.1 % 112; 58.9 %

Diagnosis
BDI 229; 57.5 % 88; 68.2 % 152; 80 % * 29.227 <0.001
BDII 169; 42.5 % 41; 31.8 % 38; 20 % *

Age and illness duration
Age at assessment 49.95 + 14.63 49.14 £+ 15.03 49.47 + 12.67
Age at onset 27.44 +11.85 25.26 + 11.53 25.37 +£10.25 6.566 0.038
Duration of illness 22.33 +£13.81 24.06 +12.8 24.23 +11.27

Number of affective episodes, lifetime
Depressive 8.58 + 16.45 8.34 +14.53 7.55 +10.28
Manic 2.05 + 4.98 2.48 +£5.17 1.92 + 3.73
Hypomanic 5.46 + 13.57 3.97 + 6.44 4.85 + 8.44
Mixed 1.82 + 7.96 1.98 + 4.8 0.85 + 2.8 * * 16.075 <0.001
Total 17.91 + 30.52 16.77 + 22.04 15.17 £ 19.45

Number of Psychiatric admissions, lifetime 1.51 + 2.67 2.06 + 3.51 1.5 +2.53

Clinical course variables, lifetime
Lifetime suicide attempt (yes/no) 43; 10.8 % 118; 91.5 % 20; 10.5 % * * 365.617 <0.001
Number of lifetime suicide attempts 0.14 + 0.43 1.64 +1.32 0.18 + 0.57 * 362.195 <0.001
Psychotic symptoms 120; 42.1 % 71;59.2 % 119; 69.2 % * * 33.445 <0.001
Rapid cycling 35;9 % 20; 15.6 % 33;17.4 % * 9.816 0.007
Substance use 113; 28.7 % 41; 32 % 90; 48.1 % * * 21.644 <0.001
Alcohol Use Disorder 121; 40.2 % 31; 52.5 % 6; 40 %
Seasonal Pattern 53; 13.5% 7;5.4 % 23; 121 % * 6.176 0.046
Comorbidity with Personality Disorder 56; 14.1 % 21;16.4 % 39; 21 %

Predominant Polarity
Depressive 96; 24.2 % 29;22.7 % 40; 21.1 %
Manic 61;15.4 % 14;10.9 % 32;16.8 %
Undetermined 240; 60.5 % 85; 66.4 % 118; 62.1 %

Treatments, lifetime
Lithium 214; 54.7 % 82; 63.6 % 115; 61.2 %
Carbamazepine 19; 6.6 % 12; 9.8 % 17;9.2 %
Gabapentine 10; 3.5 % 8; 6.6 % 6;3.3%
Lamotrigine 82; 28.5 % 23;18.9 % 48; 26.1 %
Valproate 44; 15.8 % 12;10.6 % 21;13.1 %

Atypical Antipsychotics 70; 24.4 % 43;35.2% 104; 56.8 % * * 50.779 <0.001
Aripiprazole 9, 31% 5,41 % 13;7.1 %
Asenapine 1,04 % 1;1.1% 2;1.6 %
Clozapine 2;0.7 % 1,0.8% 6;3.3%
Olanzapine 25; 8.7 % 11;9% 24;13 %
Paliperidone 0;0% 1;,1.1% 1; 0.8 %
Quetiapine 70; 24.3 % 37;30.3% 41;22.3 %
Risperidone 28;9.7 % 9;7.4% 20; 10.9 %
Ziprasidone 1;0.3% 2;1.6% 4;,0.7 %

Antidepressant
MAOIs 0; 0 % 1;0.8% 2,11 %
SNRI 17;5.9 % 14;11.5 % 28;15.2 % * 11.297 0.004
SSRI 53; 18.4 % 28; 23 % 27;14.7 %
TCA 29; 10.1 % 9;,7.4% 8;4.3%

Electroconvulsive Therapy 0; 0% 1;0.8% 3;,19% * * 6.726 0.035

Note: Continuous variables are expressed as mean =+ standard deviation. Dichotomic variable are expressed as number of cases and percentage. * = p < 0.05. Ab-
breviations: BD = Bipolar Disorder; N = number of cases; p = statistical significance; SD = standard deviation; xz = Chi-square test; F = ANOVA 1-way distribution;
Independent Samples t-test; H = Kruskal-Wallis Test; MAOIs = Monoamine oxidase inhibitors; SNRI = Serotonin—norepinephrine reuptake inhibitors; SSRI = Selective

Serotonin reuptake inhibitors; TCA = Tricyclic Antidepressants.

of cases. Treatment with atypical antipsychotics was the strongest pre-
dictor of hetero-aggressive cluster membership (B =1.190; OR = 3.28, 95
% CI 2.13; 5.06), followed by treatment with SNRI (B =1.09; OR = 3, 95
% CI 1.57; 5.71), lifetime presence of psychotic symptoms (B = 0.73; OR
= 2.09, 95 % CI 1.34; 3.26), and a negative lifetime history of a suicide
attempt (B = -1.56; OR = 0.20, 95 % CI 0.11; 0.38), while electrocon-
vulsive therapy did not contribute to the model.

The final model predicting auto-aggressive cluster membership
including 2 variables, was statistically significant (x> = 322.861, p <
0.001), explained between 44.9 % (Cox and Snell R square), and 70.4 %
(Nagelkerke R squared) of the variance, and correctly classified 79.5 %
of cases. A positive lifetime history of a suicide attempt was the strongest
predictor of auto-aggressive cluster membership (B = 5.131; OR =
169.205, 95 % CI 75.93; 377.04), followed by the presence of a rapid
cycling pattern (B = —0.97; OR = 0.40, 95 % CI 0.17; 0.95).

330

4. Discussion

In our, large multicentrict, cross-sectional study we were able to
identify three well-defined clinical clusters according to the presence of
AB in a sample of patients with BD and to describe predictors of a spe-
cific AB. The three cluster were: Non-aggressive, which represents more
than half of patients with BD in our sample, followed by Hetero-aggressive
and Self-aggressive clusters which are associated with different clinical
characteristics of BD.

Affective temperaments, as biologically-determined trait character-
istics, might help the clinical description of AB. One of the main results
of our study is that depressive, irritable, and anxious temperament
scores significantly and progressively increased from the non-aggressive
group (lowest) to the self-aggressive group (intermediate) and the hetero-
aggressive group (highest). The impact of affective temperaments on the
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Table 2
Mean MOAS and TEMPS-A mean scores across the three clusters.
Non-aggressive (C1) Self-aggressive (C2) Hetero-aggressive (C3) Post-hoc comparison H p
(N = 398; 55.5 %) (N =129; 18 %) (N = 190; 26.5 %) 1vs. 2 2vs.3 3vs.l
MOAS (mean =+ SD) <0.001 < 0.001
- Total weighted score 0.75 + 1.68 12.37 + 3.85 14.96 + 12.11 <0.001 <0.001 <0.001 536.743 <0.001
- Verbal aggression 0.33 £+ 0.681 0.26 £+ 0.67 2.1 £0.82 <0.001 <0.001 393.962 <0.001
- Against objects aggression 0.12 4 0.455 0.16 £ 0.63 1.63 £1.22 <0.001 345.475 <0.001
- Self-Aggression 0.03 + 0.68 3.85+1.12 1.26 +£1.95 <0.001 <0.001 471.367 <0.001
- Against others aggression 0.02 £ 0.16 0.06 £ 0.3 1.46 + 1.67 <0.001 381.499 <0.001
TEMPS-A (mean + SD) 5.50 + 3.6
- Cyclothymic 3.64 + 2.78 5.82 £+ 4.09 5.98 + 4.06 0.226 0.181
- Depressive 1.87 £2.37 4.71 £+ 3.56 6.45 + 1.65 0.019 0.006 <0.001 51.969 <0.001
- Irritable 4.21 £ 2.85 2.8 +2.88 543+ 2 0.003 <0.001 <0.001 143.927 <0.001
- Hyperthymic 1.40 £ 1.14 4.79 £ 4.1 5.81 £ 2.98 3.415 0.893
- Anxious 1.55 +£1.01 1.64 £1.8 <0.001 <0.001 <0.001 173.718 <0.001

Abbreviations: MOAS = Modified Overt Aggression Scale; TEMPS-A = Temperament Evaluation of Memphis, Pisa, Paris and San Diego-auto questionnaire version
(TEMPS-A); N = number of cases; p = statistical significance; SD = standard deviation; H = Kruskal-Wallis Test.

Cyclothymic

hetero-aggressive
self-aggressive
© non-aggressive

Depressive Anxious

Irritable Hyperthymic
Fig. 1. Radar Chart of TEMPS-A scores for each temperament subscale ac-
cording to cluster membership.

risk of aggressive behaviors is a widely explored topic in the field of
mental health, especially regarding the identification of possible AB
prevention strategies, focusing more on self-AB (Fico et al., 2019b;
Karam et al., 2015) rather than hetero-AB (Dolenc et al., 2015). Our
results indicate that a greater temperamental dysregulation may corre-
late to different types of AB in BD patients. Higher scores on anxious,
depressive, cyclothymic, and irritable temperaments correlate with
more severe mood symptoms and illness severity (Iasevoli et al., 2013).
This greater intensity of depressive, anxious, or irritable traits, also re-
ported to be associated with mood instability and impulsivity (Vazquez
et al., 2018), might lead to high reactiveness toward external stimuli, as
seen by their association depressive, anxious or irritable with hetero-AB
in our sample. Such subpopulation of BD patients, which presents a
biologically determined tendency toward severe outcomes, needs early
detection and closer monitoring concerning possible hetero-AB. On the
other hand, we should not underestimate the magnitude of self-AB in
clinic management, which implies potentially unwanted outcomes, as a
higher risk of suicide (Hayes et al., 2016; Olfson et al., 2017; Popovic
et al., 2015).

Hetero-AB in our BD sample is associated with the presence of psy-
chotic symptoms, confirming previous evidence (Elbogen and Johnson,
2009; Fazel et al., 2012; Pulay et al., 2008; Sariaslan et al., 2016;
Whiting et al., 2021b). Coherently, we reported a positive association
between hetero-AB and treatment with atypical antipsychotics. Hetero-
AB was found to be associated with paranoia, irritability, lack of insight,
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impulsivity, which are considered as trait factors, but also state,
potentially improved with treatment, characteristics of manic or mixed
episodes (Najt et al., 2007; Perroud et al., 2011). Therefore, these pa-
tients were more likely treated with antipsychotics.

While a positive history of suicide was a negative predictor of hetero-
AB, it strongly increased the risk of self-AB in our sample. Thus, the early
detection of a positive history of suicide attempts might help tailor
clinical interventions for the prevention of either risk behaviors.

It is well established that BD patients present an increased risk of self-
AB compared to the general population (Ballester et al., 2014; Popovic
et al., 2015; Schaffer et al., 2015), however, no risk factor has been
considered a reliable predictor. Results from our logistic regression
model point to a robust role of a prior history of self-AB in predicting
subsequent similar behavior in BD. This is in line with previous evidence
(Bostwick et al., 2016), suggesting that self-harm acts as an adequate
proxy for more severe behavior, including death by suicide (Plans et al.,
2019). Also, almost 9 % of patients with affective disorders hospitalized
with suicidal ideation or after a suicide attempt will eventually die by
suicide (Bostwick and Pankratz, 2000). Our results also show that a
rapid cycling course increases the risk of self-AB, worsening BD long-
term outcomes. Indeed, BD patients with rapid cycling are 54 % more
likely to attempt suicide compared to those without rapid cycling
(Hawton et al., 2005). Mixed states did not increase the risk of self-AB in
our sample, despite being significantly associated with both self-AB and
hetero-AB at the univariate analyses. Considering the sound, docu-
mented association between mixed states or episodes and suicidal
behavior in both clinical and community samples (Pacchiarotti et al.,
2011; Verdolini et al., 2017), we attributed to multicollinearity the lack
of significance of mixed states on self-AB in the regression model. Cli-
nicians should not overlook these clinical characteristics when assessing
suicide risk in BD. In this light, affective temperaments might also help
in suicide risk assessment, since cyclothymic temperament might asso-
ciate with an increased risk, while hyperthymic with a reduced one (Fico
et al., 2019a).

While is known that lithium reduces suicide risk by possibly
decreasing aggression and impulsivity (Cipriani et al., 2013; del Matto
et al., 2020; Fountoulakis et al., 2022), currently, there are no clear
indications for the treatment of hetero-AB, commonly based on the use
of antipsychotic drugs, independently from the diagnosis (Meyer et al.,
2016; van Schalkwyk et al., 2018). Our results show that the use of SNRI
is a marker for hetero-AB. The risk-benefit profile of antidepressant
medications in BD is controversial (Pacchiarotti et al., 2013; Pacchiar-
otti and Verdolini, 2021): indeed, SNRI are associated with an increase
in impulsivity and irritability, possible proxies for AB (Sharma et al.,
2016). The use of antipsychotics for the management of hetero-AB is
based on the identification of the role of dopamine and serotonin in the
etiology of AB (Manchia et al., 2017) and led to the hypothesis that
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antipsychotics could have a primary “anti-aggressive” effect (Meyer
et al., 2016). However, a recent meta-analysis reported that antipsy-
chotics do not show greater efficacy than other non-pharmacological
treatments (such as cognitive-behavioral interventions), that the effect
size is modest, and that it does not vary depending on the type of anti-
psychotic (van Schalkwyk et al., 2018). New pharmacological targets,
such as drugs acting on the nicotinic system, which showed preclinical
and early clinical efficacy in reducing hetero-AB in different diagnostic
categories (Allen and Anderson, 2017; Lewis et al., 2015; Picciotto et al.,
2015) or consider the association of non-pharmacological treatments for
hetero-AB management (Rampling et al., 2016).

Given the conflicting evidence, future research should be able to
better phenotype these subpopulations of patients (Fusar-Poli et al.,
2022) and focus on clinical predictors of AB to implement strategies for
AB risk prevention or treatments.

5. Limitations

There are several limitations to this study. First, the observational
nature of our study prevents causal inference, especially concerning the
relationship between affective temperament and aggressive behavior or
pharmacological treatments and clinical outcomes. Second, we should
consider that the possible underrepresentation of extremes of AB in our
sample (i.e., subjects dead by suicide, convicted subjects due to hetero-
AB that cannot be recruited from health care centers) and the retro-
spective evaluation of AB might have led to an underestimation of the
AB. Obviously, some of the findings would benefit from replication in
prospective, cohort studies (Vieta and Angst, 2021). Also, data on the
polarity of the first episode were lacking for the majority of the patients,
making it difficult to explore the role of this variable on our outcome.
However, our study has some strengths, as it proposes a standardized
measure of AB, and it discloses the relevant association of affective
temperaments with specific phenotypes of AB in a large and interna-
tional sample of patients with BD, recruited from recognized European
centers, specialized in the treatment of BD and currently following-up
>1000 patients, with reliable electronically clinical information recor-
ded by trained psychiatrists.

6. Conclusions

Affective temperaments might help to cluster different profiles and
severity of aggressive behavior in patients with bipolar disorder, so they
might be routinely assessed to orient the clinical management. Our re-
sults could have an impact on the management of aggressive patients
with bipolar disorders by providing some clinical suggestions. In
particular, the evaluation of a previous history of suicide attempts or
ideation should be considered from the early stages of management of
patients with bipolar disorder, given its potential role as a screening tool
in detecting patients at high risk for self-aggressive behavior and
reduced risk for hetero-aggressive behavior. However, our results
outline a gap concerning the best treatment options. Current evidence in
this respect focuses on state-related factors, such as treatment
adherence-enhancing strategies, rather than on the primary prevention
of aggressive behavior. The evaluation of clinical variables alone still
lacks in specificity to prevent aggressive behavior in bipolar disorder.
Further research should explore the possibility to integrate in complex
statistical models clinical with biological, behavioral, and new digital
markers to develop accurate predictive algorithms of aggressive
behavior.

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.jad.2022.11.084.

Funding

This research received no specific grant from any funding agency,
commercial or not-for-profit sectors.

332

Journal of Affective Disorders 323 (2023) 327-335
Ethical standards

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and institu-
tional committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008.

Conflict of interest

EV has received grants and served as consultant, advisor or CME
speaker for the following entities: AB-Biotics, AbbVie, Angelini, Biogen,
Boehringer-Ingelheim, Celon, Dainippon Sumitomo Pharma, Ferrer,
Gedeon Richter, GH Research, Glaxo-Smith Kline, Janssen, Lundbeck,
Novartis, Organon, Otsuka, Sanofi-Aventis, Sunovion, and Takeda,
outside the submitted work. GF has received CME-related honoraria, or
consulting fees from Angelini, Janssen-Cilag and Lundbeck. GA has
received CME-related honoraria, or consulting fees from Janssen-Cilag,
Lundbeck, Lundbeck/Otsuka, and Angelini, with no financial or other
relationship relevant to the subject of this article.

MSYV has received financial support for CME activities or travel funds
from Janssen-Cilag and Lundbeck, and has served as a speaker for Casen
Recordati. She reports no financial or other relationship relevant to the
subject of this article.

Acknowledgements

EV thanks the support of the Spanish Ministry of Science and Inno-
vation (PI15/00283, PI18/00805) integrated into the Plan Nacional de
I+D+I and co-financed by the ISCIII-Subdireccién General de Eval-
uacién and the Fondo Europeo de Desarrollo Regional (FEDER); the
Instituto de Salud Carlos III; the CIBER of Mental Health (CIBERSAM);
the Secretaria d’Universitats i Recerca del Departament d’Economia i
Coneixement (2017 SGR 1365), the CERCA Programme, and the
Departament de Salut de la Generalitat de Catalunya for the PERIS grant
SLT006/17/00357. AM has received a grant (PI19/00672) from the
Instituto de Salud Carlos III Subdireccién General de Evaluacién y
Fomento de la investigacion, Plan Nacional 2019-2022. The project that
gave rise to these results received the support of a fellowship from “La
Caixa” Foundation (ID 100010434). The fellowship code is LCF/BQ/
DR21/11880019. Gerard Anmella is supported by a Rio Hortega 2021
grant (CM21/00017) from the Spanish Ministry of Health financed by
the Instituto de Salud Carlos III (ISCIII) and co-financed by the Fondo
Social Europeo Plus (FSE+).

References

Akiskal, H.S., Djenderedjian, A.M., Rosenthal, R.H., Khani, M.K., 1977. Cyclothymic
disorder: validating criteria for inclusion in the bipolar affective group. Am. J.
Psychiatry 134, 1227-1233. https://doi.org/10.1176/ajp.134.11.1227.

Akiskal, H.S., Placidi, G.F., Maremmani, L., Signoretta, S., Liguori, A., Gervasi, R.,
Mallya, G., Puzantian, V.R., 1998. TEMPS-I: delineating the most discriminant traits
of the cyclothymic, depressive, hyperthymic and irritable temperaments in a
nonpatient population. J. Affect. Disord. 51, 7-19.

Allen, J.J., Anderson, C.A., 2017. Aggression and violence: definitions and distinctions.
In: violence: definitions and distinctions. The Wiley Handbook of Violence and
Aggression, Major Reference Works. https://doi.org/10.1002/9781119057574.
whbva001.

American Psychiatric Association, 2013. Diagnostic and statistical manual of mental
disorders, 5th ed. https://doi.org/10.1176/appi.books.9780890425596

Azorin, J.M., Adida, M., Belzeaux, R., 2015. Predominant polarity in bipolar disorders:
further evidence for the role of affective temperaments. J. Affect. Disord. 182,
57-63. https://doi.org/10.1016/j.jad.2015.04.037.

Ballester, J., Goldstein, T., Goldstein, B., Obreja, M., Axelson, D., Monk, K., Hickey, M.,
Iyengar, S., Farchione, T., Kupfer, D.J., Brent, D., Birmaher, B., 2012. Is bipolar
disorder specifically associated with aggression? Bipolar Disord. 14, 283-290.
https://doi.org/10.1111/j.1399-5618.2012.01006.x.

Ballester, J., Goldstein, B., Goldstein, T.R., Yu, H., Axelson, D., Monk, K., Hickey, M.B.,
Diler, R.S., Sakolsky, D.J., Sparks, G., Iyengar, S., Kupfer, D.J., Brent, D.A.,
Birmabher, B., 2014. Prospective longitudinal course of aggression among adults with
bipolar disorder. Bipolar Disord. 16, 262-269. https://doi.org/10.1111/bdi.12168.

Belete, H., Mulat, H., Fanta, T., Yimer, S., Shimelash, T., Ali, T., Tewabe, T., 2016.
Magnitude and associated factors of aggressive behaviour among patients with


https://doi.org/10.1016/j.jad.2022.11.084
https://doi.org/10.1016/j.jad.2022.11.084
https://doi.org/10.1176/ajp.134.11.1227
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300240407749
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300240407749
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300240407749
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300240407749
https://doi.org/10.1002/9781119057574.whbva001
https://doi.org/10.1002/9781119057574.whbva001
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1016/j.jad.2015.04.037
https://doi.org/10.1111/j.1399-5618.2012.01006.x
https://doi.org/10.1111/bdi.12168

G. Fico et al.

bipolar disorder at amanual mental specialized hospital, outpatient department,
Addis Ababa, Ethiopia: cross-sectional study. BMC Psychiatry 16, 443. https://doi.
org/10.1186/s12888-016-1151-8.

Biancosino, B., Delmonte, S., Grassi, L., Santone, G., Preti, A., Miglio, R., de Girolamo, G.,
2009. Violent behavior in acute psychiatric inpatient facilities: a national survey in
Italy. J. Nerv. Ment. Dis. 197, 772-782. https://doi.org/10.1097/
NMD.0b013e3181bb0d6b.

Blanco, E.A., Duque, L.M., Rachamallu, V., Yuen, E., Kane, J.M., Gallego, J.A., 2018.
Predictors of aggression in 3.322 patients with affective disorders and schizophrenia
spectrum disorders evaluated in an emergency department setting. Schizophr. Res.
195, 136-141. https://doi.org/10.1016/j.schres.2017.10.002.

Bostwick, J.M., Pankratz, V.S., 2000. Affective disorders and suicide risk: a
reexamination. Am. J. Psychiatry 157, 1925-1932. https://doi.org/10.1176/APPIL.
AJP.157.12.1925.

Bostwick, J.M., Pabbati, C., Geske, J.R., McKean, A.J., 2016. Suicide attempt as a risk
factor for completed suicide: even more lethal than we knew. Am. J. Psychiatry 173,
1094-1100. https://doi.org/10.1176/APP1.AJP.2016.15070854.

Carvalho, A.F., Firth, J., Vieta, E., 2020. Bipolar disorder. N. Engl. J. Med. 383, 58-66.
https://doi.org/10.1056/NEJMral906193.

Cassidy, F., Carroll, B.J., 2001. The clinical epidemiology of pure and mixed manic
episodes. Bipolar Disord. 3, 35-40. https://doi.org/10.1034/J.1399-
5618.2001.030105.X.

Cipriani, A., Hawton, K., Stockton, S., Geddes, J.R., 2013. Lithium in the prevention of
suicide in mood disorders: updated systematic review and meta-analysis. BMJ 346.
https://doi.org/10.1136/BMJ.F3646.

R Foundation for Statistical Computing, V.Austria, 2022. RCore Team (2022). R: A
Language and Environment for Statistical Computing. WWW Document.

Colom, F., Vieta, E., Daban, C., Pacchiarotti, 1., Sanchez-Moreno, J., 2006. Clinical and
therapeutic implications of predominant polarity in bipolar disorder. J. Affect.
Disord. 93, 13-17. https://doi.org/10.1016/j.jad.2006.01.032.

Conner, K.R., Swogger, M.T., Houston, R.J., 2009. A test of the reactive aggression —
suicidal behavior hypothesis: is there a case for proactive aggression? J. Abnorm.
Psychol. 118, 235. https://doi.org/10.1037/A0014659.

Corrigan, P.W., Watson, A.C., 2005. Findings from the National Comorbidity Survey on
the frequency of violent behavior in individuals with psychiatric disorders.
Psychiatry Res. 136, 153-162. https://doi.org/10.1016/].psychres.2005.06.005.

del Matto, L., Muscas, M., Murru, A., Verdolini, N., Anmella, G., Fico, G., Corponi, F.,
Carvalho, A.F., Samalin, L., Carpiniello, B., Fagiolini, A., Vieta, E., Pacchiarotti, I.,
2020. Lithium and suicide prevention in mood disorders and in the general
population: a systematic review. Neurosci. Biobehav. Rev. 116, 142-153.

Dolenc, B., Dernovsek, M.Z., Sprah, L., Tavcar, R., Perugi, G., Akiskal, H.S., 2015.
Relationship between affective temperaments and aggression in euthymic patients
with bipolar mood disorder and major depressive disorder. J. Affect. Disord. 174,
13-18. https://doi.org/10.1016/j.jad.2014.11.007.

Elbogen, E.B., Johnson, S.C., 2009. The intricate link between violence and mental
disorder: results from the National Epidemiologic Survey on alcohol and related
conditions. Arch. Gen. Psychiatry 66, 152-161. https://doi.org/10.1001/
archgenpsychiatry.2008.537.

Evans, L., Akiskal, H.S., Keck, P.E.J., McElroy, S.L., Sadovnick, A.D., Remick, R.A.,
Kelsoe, J.R., 2005. Familiality of temperament in bipolar disorder: support for a
genetic spectrum. J. Affect. Disord. 85, 153-168. https://doi.org/10.1016/j.
jad.2003.10.015.

Fazel, S., Singh, J.P., Doll, H., Grann, M., 2012. Use of risk assessment instruments to
predict violence and antisocial behaviour in 73 samples involving 24 827 people:
systematic review and meta-analysis. BMJ[Br. Med. J.] 345, e4692. https://doi.org/
10.1136/bmj.e4692.

Fico, G., Caivano, V., Zinno, F., Carfagno, M., Steardo, L., Sampogna, G., Luciano, M.,
Fiorillo, A., 2019a. Affective temperaments and clinical course of bipolar disorder:
an exploratory study of differences among patients with and without a history of
violent suicide attempts. Medicina (Lithuania) 55. https://doi.org/10.3390/
medicina55070390.

Fico, G., Caivano, V., Zinno, F., Carfagno, M., Steardo, L.J., Sampogna, G., Luciano, M.,
Fiorillo, A., 2019b. Affective temperaments and clinical course of bipolar disorder:
an exploratory study of differences among patients with and without a history of
violent suicide attempts. Medicina (Kaunas) 55, 390. https://doi.org/10.3390/
medicina55070390.

Fico, G., Luciano, M., Sampogna, G., Zinno, F., Steardo, L.J., Perugi, G., Pompili, M.,
Tortorella, A., Volpe, U., Fiorillo, A., Maj, M., 2019c. Validation of the brief TEMPS-
M temperament questionnaire in a clinical italian sample of bipolar and cyclothymic
patients. J. Affect. Disord. 260, 458-462. https://doi.org/10.1016/j.
jad.2019.09.034.

Fico, G., Anmella, G., Pacchiarotti, 1., Verdolini, N., Sagué-Vilavella, M., Corponi, F.,
Manchia, M., Vieta, E., Murru, A., 2020. The biology of aggressive behavior in
bipolar disorder: a systematic review. Neurosci. Biobehav. Rev. 119, 9-20. https://
doi.org/10.1016/j.neubiorev.2020.09.015.

First, M.B., Williams, J.B.W., Benjamin, L.S., S.R., 2015. ser’s Guide for the SCID-5-PD
(Structured Clinical Interview for DSM-5 Personality Disorder). Arlington, VA.

First, M.B., Williams, J.B.W., Karg, R.S., S.R., 2015. Structured Clinical Interview for
DSM-5—Research Version (SCID-5 for DSM-5, Research Version; SCID-5-RV).

Fountoulakis, K.N., Tohen, M., Zarate, C.A., 2022. Lithium treatment of bipolar disorder
in adults: a systematic review of randomized trials and meta-analyses. Eur.
Neuropsychopharmacol. 54, 100-115. https://doi.org/10.1016/J.
EURONEURO.2021.10.003.

Fusar-Poli, P., Manchia, M., Koutsouleris, N., Leslie, D., Woopen, C., Calkins, M.E.,
Dunn, M., le Tourneau, C., Mannikko, M., Mollema, T., Oliver, D., Rietschel, M.,
Reininghaus, E.Z., Squassina, A., Valmaggia, L., Kessing, L.V., Vieta, E., Correll, C.U.,

Journal of Affective Disorders 323 (2023) 327-335

Arango, C., Andreassen, O.A., 2022. Ethical considerations for precision psychiatry:
a roadmap for research and clinical practice. Eur. Neuropsychopharmacol. 63,
17-34. https://doi.org/10.1016/J.EURONEURO.2022.08.001.

Gandotra, S., Paul, S.E., 2004. Affective temperaments and polarity in bipolar I disorder:
relationship and predictive value. Hong Kong J. Psychiatry 14, 15.

Goodwin, G.M., Haddad, P.M., Ferrier, LN., Aronson, J.K., Barnes, T.R.H., Cipriani, A.,
Coghill, D.R., Fazel, S., Geddes, J.R., Grunze, H., Holmes, E.A., Howes, O.,
Hudson, S., Hunt, N., Jones, 1., MacMillan, I.C., McAllister-Williams, H.,
Miklowitz, D.R., Morriss, R., Munafo, M., Paton, C., Saharkian, B.J., Saunders, K.E.
A., Sinclair, J.M.A., Taylor, D., Vieta, E., Young, A.H., 2016. Evidence-based
guidelines for treating bipolar disorder: revised third edition recommendations from
the British Association for Psychopharmacology. J. Psychopharmacol 30, 495-553.
https://doi.org/10.1177/0269881116636545.

Goto, S., Terao, T., Hoaki, N., Wang, Y., 2011. Cyclothymic and hyperthymic
temperaments may predict bipolarity in major depressive disorder: a supportive
evidence for bipolar II1/2 and IV. J. Affect. Disord. 129, 34-38. https://doi.org/
10.1016/j.jad.2010.07.016.

Hawton, K., Sutton, L., Haw, C., Sinclair, J., Harriss, L., 2005. Suicide and attempted
suicide in bipolar disorder: a systematic review of risk factors. J Clin Psychiatry 66,
693-704. https://doi.org/10.4088/JCP.V66N0604.

Hayes, J.F., Pitman, A., Marston, L., Walters, K., Geddes, J.R., King, M., Osborn, D.P.J.,
2016. Self-harm, unintentional injury, and suicide in bipolar disorder during
maintenance mood stabilizer treatment: a UK population-based electronic health
records study. JAMA Psychiatry 73, 630-637. https://doi.org/10.1001/
jamapsychiatry.2016.0432.

ITasevoli, F., Valchera, A., Di Giovambattista, E., Marconi, M., Rapagnani, M.P., De
Berardis, D., Martinotti, G., Fornaro, M., Mazza, M., Tomasetti, C., Buonaguro, E.F.,
Di Giannantonio, M., Perugi, G., De Bartolomeis, A., 2013. Affective temperaments
are associated with specific clusters of symptoms and psychopathology: a cross-
sectional study on bipolar disorder inpatients in acute manic, mixed, or depressive
relapse. J. Affect. Disord. 151, 540-550. https://doi.org/10.1016/J.
JAD.2013.06.041.

Jain, A.K., 2010. Data clustering: 50 years beyond K-means. Pattern Recogn. Lett. 31,
651-666. https://doi.org/10.1016/J.PATREC.2009.09.011.

Jiménez, E., Solé, B., Sanchez-Moreno, J., Reinares, M., Torrent, C., Torres, L., Salagre, E.,
Varo, C., Ruiz, V., Giménez, A., Benabarre, A., Gutiérrez-Rojas, L., Cervilla, J.,
Saiz, P.A., Garcia-Portilla, M.P., Bobes, J., Amann, B.L., Martinez-Aran, A., Vieta, E.,
Bonnin, C.del M., 2019. Spanish validation of the Barcelona TEMPS-A questionnaire
in patients with bipolar disorder and general population. J Affect Disord 249,
199-207. https://doi.org/10.1016/j.jad.2019.02.037.

Karam, E.G., Itani, L., Fayyad, J., Hantouche, E., Karam, A., Mneimneh, Z., Akiskal, H.,
Rihmer, Z., 2015. Temperament and suicide: a national study. J. Affect. Disord. 184,
123-128. https://doi.org/10.1016/j.jad.2015.05.047.

Khalsa, H.-M.K., Baldessarini, R.J., Tohen, M., Salvatore, P., 2018. Aggression among
216 patients with a first-psychotic episode of bipolar I disorder. Int. J. Bipolar
Disord. 6, 18. https://doi.org/10.1186/540345-018-0126-8.

Lewis, A.S., Mineur, Y.S., Smith, P.H., Cahuzac, E.L.M., Picciotto, M.R., 2015.
Modulation of aggressive behavior in mice by nicotinic receptor subtypes. Biochem.
Pharmacol. 97, 488-497. https://doi.org/10.1016/j.bcp.2015.07.019.

Manchia, M., Carpiniello, B., Valtorta, F., Comai, S., 2017. Serotonin dysfunction,
aggressive behavior, and mental illness: exploring the link using a dimensional
approach. ACS Chem. Neurosci. 8, 961-972. https://doi.org/10.1021/
acschemneuro.6b00427.

Manchia, M., Comai, S., Pinna, M., Pinna, F., Fanos, V., Denovan-Wright, E.,
Carpiniello, B., 2019. Biomarkers in aggression. Adv. Clin. Chem. 93, 169-237.
https://doi.org/10.1016/bs.acc.2019.07.004.

Meyer, J.M., Cummings, M.A., Proctor, G., Stahl, S.M., 2016. Psychopharmacology of
persistent violence and aggression. Psychiatr. Clin. North Am. 39, 541-556. https://
doi.org/10.1016/j.psc.2016.07.012.

Najt, P., Perez, J., Sanches, M., Peluso, M.A.M., Glahn, D., Soares, J.C., 2007. Impulsivity
and bipolar disorder. Eur. Neuropsychopharmacol. 17, 313-320. https://doi.org/
10.1016/j.euroneuro.2006.10.002.

Nordentoft, M., Mortensen, P.B., Pedersen, C.B., 2011. Absolute risk of suicide after first
hospital contact in mental disorder. Arch. Gen. Psychiatry 68, 1058-1064. https://
doi.org/10.1001/archgenpsychiatry.2011.113.

Olfson, M., Wall, M., Wang, S., Crystal, S., Gerhard, T., Blanco, C., 2017. Suicide
following deliberate self-harm. Am. J. Psychiatr. 174, 765-774. https://doi.org/
10.1176/appi.ajp.2017.16111288.

Pacchiarotti, I., Verdolini, N., 2021. Antidepressants in bipolar II depression: yes and no.
Eur. Neuropsychopharmacol. 47, 48-50. https://doi.org/10.1016/J.
EURONEURO.2021.04.009.

Pacchiarotti, 1., Mazzarini, L., Kotzalidis, G.D., Valenti, M., Nivoli, A.M.A.A., Sani, G.,
Torrent, C., Murruy, A., Sanchez-Moreno, J., Patrizi, B., Girardi, P., Vieta, E.,
Colom, F., 2011. Mania and depression. Mixed, not stirred. J. Affect. Disord. 133,
105-113. https://doi.org/10.1016/j.jad.2011.03.037.

Pacchiarotti, 1., Bond, D.J., Baldessarini, R.J., Nolen, W.A., Grunze, H., Licht, RW.,
Post, R.M., Berk, M., Goodwin, G.M., Sachs, G.S., Tondo, L., Findling, R.L.,
Youngstrom, E.A., Tohen, M., Undurraga, J., Gonzalez-Pinto, A., Goldberg, J.F.,
Yildiz, A., Altshuler, L.L., Calabrese, J.R., Mitchell, P.B., Thase, M.E.,
Koukopoulos, A., Colom, F., Frye, M.A., Malhi, G.S., Fountoulakis, K.N., Vazquez, G.,
Perlis, R.H., Ketter, T.A., Cassidy, F., Akiskal, H., Azorin, J.-M., Valenti, M.,
Mazzei, D.H., Lafer, B., Kato, T., Mazzarini, L., Martinez-Aran, A., Parker, G.,
Souery, D., Ozerdem, A., McElroy, S.L., Girardi, P., Bauer, M., Yatham, L.N.,
Zarate, C.A., Nierenberg, A.A., Birmaher, B., Kanba, S., El-Mallakh, R.S., Serretti, A.,
Rihmer, Z., Young, A.H., Kotzalidis, G.D., MacQueen, G.M., Bowden, C.L.,

Ghaemi, S.N., Lopez-Jaramillo, C., Rybakowski, J., Ha, K., Perugi, G., Kasper, S.,


https://doi.org/10.1186/s12888-016-1151-8
https://doi.org/10.1186/s12888-016-1151-8
https://doi.org/10.1097/NMD.0b013e3181bb0d6b
https://doi.org/10.1097/NMD.0b013e3181bb0d6b
https://doi.org/10.1016/j.schres.2017.10.002
https://doi.org/10.1176/APPI.AJP.157.12.1925
https://doi.org/10.1176/APPI.AJP.157.12.1925
https://doi.org/10.1176/APPI.AJP.2016.15070854
https://doi.org/10.1056/NEJMra1906193
https://doi.org/10.1034/J.1399-5618.2001.030105.X
https://doi.org/10.1034/J.1399-5618.2001.030105.X
https://doi.org/10.1136/BMJ.F3646
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300221456279
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300221456279
https://doi.org/10.1016/j.jad.2006.01.032
https://doi.org/10.1037/A0014659
https://doi.org/10.1016/j.psychres.2005.06.005
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300241480288
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300241480288
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300241480288
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300241480288
https://doi.org/10.1016/j.jad.2014.11.007
https://doi.org/10.1001/archgenpsychiatry.2008.537
https://doi.org/10.1001/archgenpsychiatry.2008.537
https://doi.org/10.1016/j.jad.2003.10.015
https://doi.org/10.1016/j.jad.2003.10.015
https://doi.org/10.1136/bmj.e4692
https://doi.org/10.1136/bmj.e4692
https://doi.org/10.3390/medicina55070390
https://doi.org/10.3390/medicina55070390
https://doi.org/10.3390/medicina55070390
https://doi.org/10.3390/medicina55070390
https://doi.org/10.1016/j.jad.2019.09.034
https://doi.org/10.1016/j.jad.2019.09.034
https://doi.org/10.1016/j.neubiorev.2020.09.015
https://doi.org/10.1016/j.neubiorev.2020.09.015
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300207060846
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300207060846
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300207406515
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300207406515
https://doi.org/10.1016/J.EURONEURO.2021.10.003
https://doi.org/10.1016/J.EURONEURO.2021.10.003
https://doi.org/10.1016/J.EURONEURO.2022.08.001
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300159545625
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300159545625
https://doi.org/10.1177/0269881116636545
https://doi.org/10.1016/j.jad.2010.07.016
https://doi.org/10.1016/j.jad.2010.07.016
https://doi.org/10.4088/JCP.V66N0604
https://doi.org/10.1001/jamapsychiatry.2016.0432
https://doi.org/10.1001/jamapsychiatry.2016.0432
https://doi.org/10.1016/J.JAD.2013.06.041
https://doi.org/10.1016/J.JAD.2013.06.041
https://doi.org/10.1016/J.PATREC.2009.09.011
https://doi.org/10.1016/j.jad.2019.02.037
https://doi.org/10.1016/j.jad.2015.05.047
https://doi.org/10.1186/s40345-018-0126-8
https://doi.org/10.1016/j.bcp.2015.07.019
https://doi.org/10.1021/acschemneuro.6b00427
https://doi.org/10.1021/acschemneuro.6b00427
https://doi.org/10.1016/bs.acc.2019.07.004
https://doi.org/10.1016/j.psc.2016.07.012
https://doi.org/10.1016/j.psc.2016.07.012
https://doi.org/10.1016/j.euroneuro.2006.10.002
https://doi.org/10.1016/j.euroneuro.2006.10.002
https://doi.org/10.1001/archgenpsychiatry.2011.113
https://doi.org/10.1001/archgenpsychiatry.2011.113
https://doi.org/10.1176/appi.ajp.2017.16111288
https://doi.org/10.1176/appi.ajp.2017.16111288
https://doi.org/10.1016/J.EURONEURO.2021.04.009
https://doi.org/10.1016/J.EURONEURO.2021.04.009
https://doi.org/10.1016/j.jad.2011.03.037

G. Fico et al.

Amsterdam, J.D., Hirschfeld, R.M., Kapczinski, F., Vieta, E., 2013. The International
Society for Bipolar Disorders (ISBD) task force report on antidepressant use in
bipolar disorders. Am. J. Psychiatry 170, 1249-1262. https://doi.org/10.1176/appi.
ajp.2013.13020185.

Perroud, N., Baud, P., Mouthon, D., Courtet, P., Malafosse, A., 2011. Impulsivity,
aggression and suicidal behavior in unipolar and bipolar disorders. J. Affect. Disord.
134, 112-118. https://doi.org/10.1016/J.JAD.2011.05.048.

Picciotto, M.R., Lewis, A.S., van Schalkwyk, G.I., Mineur, Y.S., 2015. Mood and anxiety
regulation by nicotinic acetylcholine receptors: a potential pathway to modulate
aggression and related behavioral states. Neuropharmacology 96, 235-243. https://
doi.org/10.1016/j.neuropharm.2014.12.028.

Pinna, M., Manchia, M., Visioli, C., Tondo, L., 2020. Clinical response and metabolic
effects of lithium in 323 mood disorder patients. J. Affect. Disord. 270, 9-14.
https://doi.org/10.1016/J.JAD.2020.03.066.

Plans, L., Nieto, E., Benabarre, A., Vieta, E., 2019. Completed suicide in bipolar disorder
patients: a cohort study after first hospitalization. J. Affect. Disord. 257, 340-344.
https://doi.org/10.1016/J.JAD.2019.07.048.

Plutchik, R., 1995. Outward and inward directed aggressiveness: the interaction between
violence and suicidality. Pharmacopsychiatry 28 (Suppl. 2), 47-57. https://doi.org/
10.1055/5-2007-979620.

Pompili, M., Innamorati, M., Raja, M., Falcone, 1., Ducci, G., Angeletti, G., Lester, D.,
Girardi, P., Tatarelli, R., de Pisa, E., 2008. Suicide risk in depression and bipolar
disorder: do impulsiveness-aggressiveness and pharmacotherapy predict suicidal
intent? Neuropsychiatr. Dis. Treat. 4, 247-255.

Pompili, M., Innamorati, M., Gonda, X., Serafini, G., Sarno, S., Erbuto, D., Palermo, M.,
Elena Seretti, M., Stefani, H., Lester, D., Perugi, G., Akiskal, H., Siracusano, A.,
Rihmer, Z., Tatarelli, R., Amore, M., Girardi, P., 2013. Affective temperaments and
hopelessness as predictors of health and social functioning in mood disorder
patients: a prospective follow-up study. J. Affect. Disord. 150, 216-222. https://doi.
0rg/10.1016/j.jad.2013.03.026.

Popovic, D., Vieta, E., Azorin, J.-M., Angst, J., Bowden, C.L., Mosolov, S., Young, A.H.,
Perugi, G., 2015. Suicide attempts in major depressive episode: evidence from the
BRIDGE-II-mix study. Bipolar Disord. 17, 795-803. https://doi.org/10.1111/
bdi.12338.

Preti, A., Vellante, M., Zucca, G., Tondo, L., Akiskal, K., Akiskal, H., 2010. The Italian
version of the validated short TEMPS-A: the temperament evaluation of Memphis,
Pisa, Paris and San Diego. J. Affect. Disord. 120, 207-212. https://doi.org/10.1016/
j.jad.2009.02.025.

Pulay, A.J., Dawson, D.A., Hasin, D.S., Goldstein, R.B., Ruan, W.J., Pickering, R.P.,
Huang, B., Chou, S.P., Grant, B.F., 2008. Violent behavior and DSM-IV psychiatric
disorders: results from the national epidemiologic survey on alcohol and related
conditions. J. Clin. Psychiatry 69, 12-22.

Ramirez, J.M., Andreu, J.M., 2006. Aggression, and some related psychological
constructs (anger, hostility, and impulsivity) some comments from a research
project. Neurosci. Biobehav. Rev. 30, 276-291. https://doi.org/10.1016/j.
neubiorev.2005.04.015.

Rampling, J., Furtado, V., Winsper, C., Marwaha, S., Lucca, G., Livanou, M., Singh, S.P.,
2016. Non-pharmacological interventions for reducing aggression and violence in
serious mental illness: a systematic review and narrative synthesis. Eur. Psychiatry
34, 17-28. https://doi.org/10.1016/j.eurpsy.2016.01.2422.

Rihmer, A., Rozsa, S., Rihmer, Z., Gonda, X., Akiskal, K.K., Akiskal, H.S., 2009. Affective
temperaments, as measured by TEMPS-A, among nonviolent suicide attempters.

J. Affect. Disord. 116, 18-22. https://doi.org/10.1016/j.jad.2008.10.024.

Sariaslan, A., Lichtenstein, P., Larsson, H., Fazel, S., 2016. Triggers for violent criminality
in patients with psychotic disorders. JAMA Psychiatry 73, 796-803. https://doi.org/
10.1001/jamapsychiatry.2016.1349.

Sariaslan, A., Arseneault, L., Larsson, H., Lichtenstein, P., Fazel, S., 2020. Risk of
subjection to violence and perpetration of violence in persons with psychiatric
disorders in Sweden. JAMA Psychiatry. https://doi.org/10.1001/
jamapsychiatry.2019.4275.

Sato, T., Bottlender, R., Kleindienst, N., Moller, H.J., 2002. Syndromes and
phenomenological subtypes underlying acute mania: a factor analytic study of 576
manic patients. Am. J. Psychiatr. 159, 968-974. https://doi.org/10.1176/APPI.
AJP.159.6.968/ASSET/IMAGES/LARGE/K513T3.JPEG.

Schaffer, A., Isometsa, E.T., Tondo, L., Moreno, D.H., Turecki, G., Reis, C., Cassidy, F.,
Sinyor, M., Azorin, J.-M., Kessing, L.V., Ha, K., Goldstein, T., Weizman, A.,
Beautrais, A., Chou, Y.-H., Diazgranados, N., Levitt, A.J., Zarate, C.A.J., Rihmer, Z.,
Yatham, L.N., 2015. International Society for Bipolar Disorders Task Force on
Suicide: meta-analyses and meta-regression of correlates of suicide attempts and
suicide deaths in bipolar disorder. Bipolar Disord 17, 1-16. https://doi.org/
10.1111/bdi.12271.

Seeman, N., Tang, S., Brown, A.D., Ing, A., 2016. World survey of mental illness stigma.
J. Affect. Disord. 190, 115-121. https://doi.org/10.1016/j.jad.2015.10.011.

Sharma, A., Guski, L.S., Freund, N., Ggtzsche, P.C., 2016. Suicidality and aggression
during antidepressant treatment: systematic review and meta-analyses based on
clinical study reports. BMJ 352. https://doi.org/10.1136/BMJ.165.

Skegg, K., 2005. Self-harm. Lancet 366, 1471-1483. https://doi.org/10.1016/50140-
6736(05)67600-3.

Sorgi, P., Ratey, J., Knoedler, D.W., Markert, R.J., Reichman, M., 1991. Rating aggression
in the clinical setting. A retrospective adaptation of the overt aggression scale:
preliminary results. J Neuropsychiatry Clin Neurosci 3, S52-S56.

Tohen, M., Frank, E., Bowden, C.L., Colom, F., Ghaemi, S.N., Yatham, L.N., Malhi, G.S.,
Calabrese, J.R., Nolen, W.A., Vieta, E., Kapczinski, F., Goodwin, G.M., Suppes, T.,
Sachs, G.S., Chengappa, K.N.R., Grunze, H., Mitchell, P.B., Kanba, S., Berk, M., 2009.
The International Society for Bipolar Disorders (ISBD) task force report on the

334

Journal of Affective Disorders 323 (2023) 327-335

nomenclature of course and outcome in bipolar disorders. Bipolar Disord. 11,
453-473. https://doi.org/10.1111/j.1399-5618.2009.00726.x.

Tondo, L., Vazquez, G.H., Sani, G., Pinna, M., Baldessarini, R.J., 2018. Association of
suicidal risk with ratings of affective temperaments. J. Affect. Disord. 229, 322-327.
https://doi.org/10.1016/j.jad.2017.12.061.

Torrey, E.F., 2002. Stigma and violence. Psychiatr. Serv. https://doi.org/10.1176/appi.
ps.53.9.1179.

Trepci, A., Sellgren, C.M., Pélsson, E., Brundin, L., Khanlarkhani, N., Schwieler, L.,
Landén, M., Erhardt, S., 2021. Central levels of tryptophan metabolites in subjects
with bipolar disorder. Eur. Neuropsychopharmacol. 43, 52-62. https://doi.org/
10.1016/J.EURONEURO.2020.11.018.

van Schalkwyk, G.I., Beyer, C., Johnson, J., Deal, M., Bloch, M.H., 2018. Antipsychotics
for aggression in adults: a meta-analysis. Prog. Neuro-Psychopharmacol. Biol.
Psychiatry 81, 452-458. https://doi.org/10.1016/j.pnpbp.2017.07.019.

Vazquez, G.H., Gonda, X., Zaratiegui, R., Lorenzo, L.S., Akiskal, K., Akiskal, H.S., 2010.
Hyperthymic temperament may protect against suicidal ideation. J. Affect. Disord.
127, 38-42. https://doi.org/10.1016/j.jad.2010.04.015.

Vazquez, G.H., Gonda, X.M.A., Lolich, M., Tondo, L., Baldessarini, R.J., 2018. Suicidal
risk and affective temperaments, evaluated with the TEMPS-A scale: a systematic
review. Harv. Rev. Psychiatry 26, 8-18. https://doi.org/10.1097/
HRP.0000000000000153.

Verdolini, N., Perugi, G., Samalin, L., Murru, A., Angst, J., Azorin, J.-M., Bowden, C.L.,
Mosolov, S., Young, A.H., Barbuti, M., Guiso, G., Popovic, D., Vieta, E.,
Pacchiarotti, I., 2017. Aggressiveness in depression: a neglected symptom possibly
associated with bipolarity and mixed features. Acta Psychiatr. Scand. 136, 362-372.
https://doi.org/10.1111/acps.12777.

Vieta, E., 2011. Tertiarism in psychiatry: Barcelona Clinic bipolar disorders programme.
Revista de Psiquiatria y Salud Mental (English Edition) 4, 1-4. https://doi.org/
10.1016/52173-5050(11)70001-2.

Vieta, E., Angst, J., 2021. Bipolar disorder cohort studies: crucial, but underfunded. Eur.
Neuropsychopharmacol. 47, 31-33. https://doi.org/10.1016/J.
EURONEURO.2021.03.008.

Volavka, J., 2013. Violence in schizophrenia and bipolar disorder. Psychiatr. Danub. 25,
24-33.

Wang, H., Naghavi, M., Allen, C., Barber, R.M., Bhutta, Z.A., Carter, A., Casey, D.C.,
Charlson, F.J., Chen, A.Z., Coates, M.M., Coggeshall, M., Dandona, L., Dicker, D.J.,
Erskine, H.E., Ferrari, A.J., Fitzmaurice, C., Foreman, K., Forouzanfar, M.H.,
Fraser, M.S., Fullman, N., Gething, P.W., Goldberg, E.M., Graetz, N., Haagsma, J.A.,
Hay, S.I., Huynh, C., Johnson, C.O., Kassebaum, N.J., Kinfu, Y., Kulikoff, X.R.,
Kutz, M., Kyu, H.H., Larson, H.J., Leung, J., Liang, X., Lim, S.S., Lind, M., Lozano, R.,
Marquez, N., Mensah, G.A., Mikesell, J., Mokdad, A.H., Mooney, M.D., Nguyen, G.,
Nsoesie, E., Pigott, D.M., Pinho, C., Roth, G.A., Salomon, J.A., Sandar, L.,

Silpakit, N., Sligar, A., Sorensen, R.J.D., Stanaway, J., Steiner, C., Teeple, S.,
Thomas, B.A., Troeger, C., VanderZanden, A., Vollset, S.E., Wanga, V., Whiteford, H.
A., Wolock, T., Zoeckler, L., Abate, K.H., Abbafati, C., Abbas, K.M., Abd-Allah, F.,
Abera, S.F., Abreu, D.M.X., Abu-Raddad, L.J., Abyu, G.Y., Achoki, T., Adelekan, A.L.,
Ademi, Z., Adou, A.K., Adsuar, J.C., Afanvi, K.A., Afshin, A., Agardh, E.E.,
Agarwal, A., Agrawal, A., Kiadaliri, A.A., Ajala, O.N., Akanda, A.S., Akinyemi, R.O.,
Akinyemiju, T.F., Akseer, N., Lami, F.H.Al, Alabed, S., Al-Aly, Z., Alam, K., Alam, N.
K.M., Alasfoor, D., Aldhahri, S.F., Aldridge, R.W., Alegretti, M.A., Aleman, A.V.,
Alemu, Z.A., Alexander, L.T., Alhabib, S., Ali, R., Alkerwi, A., Alla, F., Allebeck, P.,
Al-Raddadi, R., Alsharif, U., Altirkawi, K.A., Martin, E.A., Alvis-Guzman, N.,
Amare, A.T., Amegah, A.K., Ameh, E.A., Amini, H., Ammar, W., Amrock, S.M.,
Andersen, H.H., Anderson, B.O., Anderson, G.M., Antonio, C.A.T., Aregay, A.F.,
Arnlov, J., Arsenijevic, V.S.A., Artaman, A., Asayesh, H., Asghar, R.J., Atique, S.,
Avokpaho, E.F.G.A., Awasthi, A., Azzopardi, P., Bacha, U., Badawi, A., Bahit, M.C.,
Balakrishnan, K., Banerjee, A., Barac, A., Barker-Collo, S.L., Barnighausen, T.,
Barregard, L., Barrero, L.H., Basu, A., Basu, S., Bayou, Y.T., Bazargan-Hejazi, S.,
Beardsley, J., Bedi, N., Beghi, E., Belay, H.A., Bell, B., Bell, M.L., Bello, A.K.,
Bennett, D.A., Bensenor, .M., Berhane, A., Bernabé, E., Betsu, B.D., Beyene, A.S.,
Bhala, N., Bhalla, A., Biadgilign, S., Bikbov, B., Abdulhak, A.A.Bin, Biroscak, B.J.,
Biryukov, S., Bjertness, E., Blore, J.D., Blosser, C.D., Bohensky, M.A.,

Borschmann, R., Bose, D., Bourne, R.R.A., Brainin, M., Brayne, C.E.G., Brazinova, A.,
Breitborde, N.J.K., Brenner, H., Brewer, J.D., Brown, A., Brown, J., Brugha, T.S.,
Buckle, G.C., Butt, Z.A., Calabria, B., Campos-Nonato, I.R., Campuzano, J.C.,
Carapetis, J.R., Cardenas, R., Carpenter, D.O., Carrero, J.J., Castaneda-Orjuela, C.A.,
Rivas, J.C., Catala-Lopez, F., Cavalleri, F., Cercy, K., Cerda, J., Chen, W., Chew, A.,
Chiang, P.P.-C., Chibalabala, M., Chibueze, C.E., Chimed-Ochir, O., Chisumpa, V.H.,
Choi, J.-Y.J., Chowdhury, R., Christensen, H., Christopher, D.J., Ciobanu, L.G.,
Cirillo, M., Cohen, A.J., Colistro, V., Colomar, M., Colquhoun, S.M., Cooper, C.,
Cooper, L.T., Cortinovis, M., Cowie, B.C., Crump, J.A., Damsere-Derry, J.,

Danawi, H., Dandona, R., Daoud, F., Darby, S.C., Dargan, P.I., das Neves, J.,
Davey, G., Davis, A.C., Davitoiu, D.V., de Castro, E.F., de Jager, P., Leo, D.De,
Degenhardt, L., Dellavalle, R.P., Deribe, K., Deribew, A., Dharmaratne, S.D.,
Dhillon, P.K., Diaz-Torné, C., Ding, E.L., dos Santos, K.P.B., Dossou, E., Driscoll, T.R.,
Duan, L., Dubey, M., Duncan, B.B., Ellenbogen, R.G., Ellingsen, C.L., Elyazar, I.,
Endries, A.Y., Ermakov, S.P., Eshrati, B., Esteghamati, A., Estep, K., Faghmous, 1.D.
A., Fahimi, S., Faraon, E.J.A., Farid, T.A., Farinha, C.S.E.S., Faro, A., Farvid, M.S.,
Farzadfar, F., Feigin, V.L., Fereshtehnejad, S.-M., Fernandes, J.G., Fernandes, J.C.,
Fischer, F., Fitchett, J.R.A., Flaxman, A., Foigt, N., Fowkes, F.G.R., Franca, E.B.,
Franklin, R.C., Friedman, J., Frostad, J., Fiirst, T., Futran, N.D., Gall, S.L.,
Gambashidze, K., Gamkrelidze, A., Ganguly, P., Gankpé, F.G., Gebre, T.,
Gebrehiwot, T.T., Gebremedhin, A.T., Gebru, A.A., Geleijnse, J.M., Gessner, B.D.,
Ghoshal, A.G., Gibney, K.B., Gillum, R.F., Gilmour, S., Giref, A.Z., Giroud, M.,
Gishu, M.D., Giussani, G., Glaser, E., Godwin, W.W., Gomez-Dantes, H., Gona, P.,
Goodridge, A., Gopalani, S.V., Gosselin, R.A., Gotay, C.C., Goto, A., Gouda, H.N.,


https://doi.org/10.1176/appi.ajp.2013.13020185
https://doi.org/10.1176/appi.ajp.2013.13020185
https://doi.org/10.1016/J.JAD.2011.05.048
https://doi.org/10.1016/j.neuropharm.2014.12.028
https://doi.org/10.1016/j.neuropharm.2014.12.028
https://doi.org/10.1016/J.JAD.2020.03.066
https://doi.org/10.1016/J.JAD.2019.07.048
https://doi.org/10.1055/s-2007-979620
https://doi.org/10.1055/s-2007-979620
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300244169767
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300244169767
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300244169767
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300244169767
https://doi.org/10.1016/j.jad.2013.03.026
https://doi.org/10.1016/j.jad.2013.03.026
https://doi.org/10.1111/bdi.12338
https://doi.org/10.1111/bdi.12338
https://doi.org/10.1016/j.jad.2009.02.025
https://doi.org/10.1016/j.jad.2009.02.025
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300202143578
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300202143578
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300202143578
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300202143578
https://doi.org/10.1016/j.neubiorev.2005.04.015
https://doi.org/10.1016/j.neubiorev.2005.04.015
https://doi.org/10.1016/j.eurpsy.2016.01.2422
https://doi.org/10.1016/j.jad.2008.10.024
https://doi.org/10.1001/jamapsychiatry.2016.1349
https://doi.org/10.1001/jamapsychiatry.2016.1349
https://doi.org/10.1001/jamapsychiatry.2019.4275
https://doi.org/10.1001/jamapsychiatry.2019.4275
https://doi.org/10.1176/APPI.AJP.159.6.968/ASSET/IMAGES/LARGE/K513T3.JPEG
https://doi.org/10.1176/APPI.AJP.159.6.968/ASSET/IMAGES/LARGE/K513T3.JPEG
https://doi.org/10.1111/bdi.12271
https://doi.org/10.1111/bdi.12271
https://doi.org/10.1016/j.jad.2015.10.011
https://doi.org/10.1136/BMJ.I65
https://doi.org/10.1016/S0140-6736(05)67600-3
https://doi.org/10.1016/S0140-6736(05)67600-3
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300245108556
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300245108556
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300245108556
https://doi.org/10.1111/j.1399-5618.2009.00726.x
https://doi.org/10.1016/j.jad.2017.12.061
https://doi.org/10.1176/appi.ps.53.9.1179
https://doi.org/10.1176/appi.ps.53.9.1179
https://doi.org/10.1016/J.EURONEURO.2020.11.018
https://doi.org/10.1016/J.EURONEURO.2020.11.018
https://doi.org/10.1016/j.pnpbp.2017.07.019
https://doi.org/10.1016/j.jad.2010.04.015
https://doi.org/10.1097/HRP.0000000000000153
https://doi.org/10.1097/HRP.0000000000000153
https://doi.org/10.1111/acps.12777
https://doi.org/10.1016/S2173-5050(11)70001-2
https://doi.org/10.1016/S2173-5050(11)70001-2
https://doi.org/10.1016/J.EURONEURO.2021.03.008
https://doi.org/10.1016/J.EURONEURO.2021.03.008
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300245216873
http://refhub.elsevier.com/S0165-0327(22)01344-1/rf202211300245216873

G. Fico et al.

Greaves, F., Gugnani, H.C., Gupta, Rahul, Gupta, Rajeev, Gupta, V., Gutiérrez, R.A.,
Hafezi-Nejad, N., Haile, D., Hailu, A.D., Hailu, G.B., Halasa, Y.A., Hamadeh, R.R.,
Hamidi, S., Hancock, J., Handal, A.J., Hankey, G.J., Hao, Y., Harb, H.L.,
Harikrishnan, S., Haro, J.M., Havmoeller, R., Heckbert, S.R., Heredia-Pi, 1.B.,
Heydarpour, P., Hilderink, H.B.M., Hoek, H.W., Hogg, R.S., Horino, M., Horita, N.,
Hosgood, H.D., Hotez, P.J., Hoy, D.G., Hsairi, M., Htet, A.S., Htike, M.M.T., Hu, G.,
Huang, C., Huang, H., Huiart, L., Husseini, A., Huybrechts, I., Huynh, G., Iburg, K.M.,
Innos, K., Inoue, M., Iyer, V.J., Jacobs, T.A., Jacobsen, K.H., Jahanmehr, N.,
Jakovljevic, M.B., James, P., Javanbakht, M., Jayaraman, S.P., Jayatilleke, A.U.,
Jeemon, P., Jensen, P.N., Jha, V., Jiang, G., Jiang, Y., Jibat, T., Jimenez-Corona, A.,
Jonas, J.B., Joshi, T.K., Kabir, Z., Kamal, R., Kan, H., Kant, S., Karch, A., Karema, C.
K., Karimkhani, C., Karletsos, D., Karthikeyan, G., Kasaeian, A., Katibeh, M., Kaul, A.,
Kawakami, N., Kayibanda, J.F., Keiyoro, P.N., Kemmer, L., Kemp, A.H., Kengne, A.
P., Keren, A., Kereselidze, M., Kesavachandran, C.N., Khader, Y.S., Khalil, L.A.,
Khan, A.R., Khan, E.A., Khang, Y.-H., Khera, S., Khoja, T.A.M., Kieling, C., Kim, D.,
Kim, Y.J., Kissela, B.M., Kissoon, N., Knibbs, L.D., Knudsen, A.K., Kokubo, Y.,
Kolte, D., Kopec, J.A., Kosen, S., Koul, P.A., Koyanagi, A., Krog, N.H., Defo, B.K.,
Bicer, B.K., Kudom, A.A., Kuipers, E.J., Kulkarni, V.S., Kumar, G.A., Kwan, G.F.,
Lal, A, Lal, D.K., Lalloo, R., Lallukka, T., Lam, H., Lam, J.O., Langan, S.M.,
Lansingh, V.C., Larsson, A., Laryea, D.O., Latif, A.A., Lawrynowicz, A.E.B., Leigh, J.,
Levi, M., Li, Y., Lindsay, M.P., Lipshultz, S.E., Liu, P.Y., Liu, S., Liu, Y., Lo, L.-T.,
Logroscino, G., Lotufo, P.A., Lucas, R.M., Lunevicius, R., Lyons, R.A., Ma, S.,
Machado, V.M.P., Mackay, M.T., MacLachlan, J.H., Razek, H.M.A.El, Magdy, M.,
Razek, A.El, Majdan, M., Majeed, A., Malekzadeh, R., Manamo, W.A.A.,
Mandisarisa, J., Mangalam, S., Mapoma, C.C., Marcenes, W., Margolis, D.J.,
Martin, G.R., Martinez-Raga, J., Marzan, M.B., Masiye, F., Mason-Jones, A.J.,
Massano, J., Matzopoulos, R., Mayosi, B.M., McGarvey, S.T., McGrath, J.J.,
McKee, M., McMahon, B.J., Meaney, P.A., Mehari, A., Mehndiratta, M.M., Mejia-
Rodriguez, F., Mekonnen, A.B., Melaku, Y.A., Memiah, P., Memish, Z.A.,

Mendoza, W., Meretoja, A., Meretoja, T.J., Mhimbira, F.A., Micha, R., Millear, A.,
Miller, T.R., Mirarefin, M., Misganaw, A., Mock, C.N., Mohammad, K.A.,
Mohammadi, A., Mohammed, S., Mohan, V., Mola, G.L.D., Monasta, L.,
Hernandez, J.C.M., Montero, P., Montico, M., Montine, T.J., Moradi-Lakeh, M.,
Morawska, L., Morgan, K., Mori, R., Mozaffarian, D., Mueller, U.O., Murthy, G.V.S.,
Murthy, S., Musa, K.I., Nachega, J.B., Nagel, G., Naidoo, K.S., Naik, N., Naldi, L.,
Nangia, V., Nash, D., Nejjari, C., Neupane, S., Newton, C.R., Newton, J.N., Ng, M.,
Ngalesoni, F.N., de Dieu Ngirabega, J., Nguyen, Q.Le, Nisar, M.I., Pete, P.M.N.,
Nomura, M., Norheim, O.F., Norman, P.E., Norrving, B., Nyakarahuka, L., Ogbo, F.
A., Ohkubo, T., Ojelabi, F.A., Olivares, P.R., Olusanya, B.O., Olusanya, J.O., Opio, J.
N., Oren, E., Ortiz, A., Osman, M., Ota, E., Ozdemir, R., PA, M., Pain, A., Pandian, J.
D., Pant, P.R., Papachristou, C., Park, E.-K., Park, J.-H., Parry, C.D., Parsaeian, M.,
Caicedo, A.J.P., Patten, S.B., Patton, G.C., Paul, V.K., Pearce, N., Pedro, J.M.,
Stokic, L.P., Pereira, D.M., Perico, N., Pesudovs, K., Petzold, M., Phillips, M.R.,
Piel, F.B., Pillay, J.D., Plass, D., Platts-Mills, J.A., Polinder, S., Pope, C.A., Popova, S.,
Poulton, R.G., Pourmalek, F., Prabhakaran, D., Qorbani, M., Quame-Amaglo, J.,
Quistberg, D.A., Rafay, A., Rahimi, K., Rahimi-Movaghar, V., Rahman, M.,

335

Journal of Affective Disorders 323 (2023) 327-335

Rahman, M.H.U., Rahman, S.U., Rai, R.K., Rajavi, Z., Rajsic, S., Raju, M., Rakovac, 1.,
Rana, S.M., Ranabhat, C.L., Rangaswamy, T., Rao, P., Rao, S.R., Refaat, A.H.,
Rehm, J., Reitsma, M.B., Remuzzi, G., Resnikoff, S., Ribeiro, A.L., Ricci, S.,
Blancas, M.J.R., Roberts, B., Roca, A., Rojas-Rueda, D., Ronfani, L., Roshandel, G.,
Rothenbacher, D., Roy, A., Roy, N.K., Ruhago, G.M., Sagar, R., Saha, S.,
Sahathevan, R., Saleh, M.M., Sanabria, J.R., Sanchez-Nino, M.D., Sanchez-Riera, L.,
Santos, L.S., Sarmiento-Suarez, R., Sartorius, B., Satpathy, M., Savic, M.,

Sawhney, M., Schaub, M.P., Schmidt, M.I., Schneider, 1.J.C., Schottker, B.,
Schutte, A.E., Schwebel, D.C., Seedat, S., Sepanlou, S.G., Servan-Mori, E.E.,
Shackelford, K.A., Shaddick, G., Shaheen, A., Shahraz, S., Shaikh, M.A., Shakh-
Nazarova, M., Sharma, R., She, J., Sheikhbahaei, S., Shen, J., Shen, Z., Shepard, D.S.,
Sheth, K.N., Shetty, B.P., Shi, P., Shibuya, K., Shin, M.-J., Shiri, R., Shiue, I.,
Shrime, M.G., Sigfusdottir, I.D., Silberberg, D.H., Silva, D.A.S., Silveira, D.G.A.,
Silverberg, J.I., Simard, E.P., Singh, A., Singh, G.M., Singh, J.A., Singh, O.P.,
Singh, P.K., Singh, V., Soneji, S., Sgreide, K., Soriano, J.B., Sposato, L.A.,
Sreeramareddy, C.T., Stathopoulou, V., Stein, D.J., Stein, M.B., Stranges, S.,
Stroumpoulis, K., Sunguya, B.F., Sur, P., Swaminathan, S., Sykes, B.L., Szoeke, C.E.L,
Tabarés-Seisdedos, R., Tabb, K.M., Takahashi, K., Takala, J.S., Talongwa, R.T.,
Tandon, N., Tavakkoli, M., Taye, B., Taylor, H.R., Ao, B.J.Te, Tedla, B.A., Tefera, W.
M., Have, M.Ten, Terkawi, A.S., Tesfay, F.H., Tessema, G.A., Thomson, A.J., Thorne-
Lyman, A.L., Thrift, A.G., Thurston, G.D., Tillmann, T., Tirschwell, D.L., Tonelli, M.,
Topor-Madry, R., Topouzis, F., Towbin, J.A., Traebert, J., Tran, B.X., Truelsen, T.,
Trujillo, U., Tura, A.K., Tuzcu, E.M., Uchendu, U.S., Ukwaja, K.N., Undurraga, E.A.,
Uthman, O.A., Dingenen, R.Van, van Donkelaar, A., Vasankari, T., Vasconcelos, A.M.
N., Venketasubramanian, N., Vidavalur, R., Vijayakumar, L., Villalpando, S.,
Violante, F.S., Vlassov, V.V., Wagner, J.A., Wagner, G.R., Wallin, M.T., Wang, L.,
Watkins, D.A., Weichenthal, S., Weiderpass, E., Weintraub, R.G., Werdecker, A.,
Westerman, R., White, R.A., Wijeratne, T., Wilkinson, J.D., Williams, H.C.,
Wiysonge, C.S., Woldeyohannes, S.M., Wolfe, C.D.A., Won, S., Wong, J.Q., Woolf, A.
D., Xavier, D., Xiao, Q., Xu, G., Yakob, B., Yalew, A.Z., Yan, L.L., Yano, Y., Yaseri, M.,
Ye, P., Yebyo, H.G., Yip, P., Yirsaw, B.D., Yonemoto, N., Yonga, G., Younis, M.Z.,
Yu, S., Zaidi, Z., Zaki, M.E.S., Zannad, F., Zavala, D.E., Zeeb, H., Zeleke, B.M.,
Zhang, H., Zodpey, S., Zonies, D., Zuhlke, L.J., Vos, T., Lopez, A.D., Murray, C.J.L.,
2016. Global, regional, and national life expectancy, all-cause mortality, and cause-
specific mortality for 249 causes of death, 1980&#x2013;2015: a systematic analysis
for the Global Burden of Disease Study 2015. Lancet 388, 1459-1544. https://doi.
org/10.1016/50140-6736(16)31012-1.

Whiting, D., Gulati, G., Geddes, J.R., Fazel, S., 2021a. Association of Schizophrenia

Spectrum Disorders and Violence Perpetration in adults and adolescents from 15
countries: a systematic review and meta-analysis. JAMA Psychiatry. https://doi.org/
10.1001/JAMAPSYCHIATRY.2021.3721.

Whiting, D., Lichtenstein, P., Fazel, S., 2021b. Violence and mental disorders: a

structured review of associations by individual diagnoses, risk factors, and risk
assessment. Lancet Psychiatry 8, 150-161. https://doi.org/10.1016/52215-0366
(20)30262-5.


https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1001/JAMAPSYCHIATRY.2021.3721
https://doi.org/10.1001/JAMAPSYCHIATRY.2021.3721
https://doi.org/10.1016/S2215-0366(20)30262-5
https://doi.org/10.1016/S2215-0366(20)30262-5

	Affective temperaments mediate aggressive dimensions in bipolar disorders: A cluster analysis from a large, cross-sectional ...
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Clinical assessment and psychometric tools
	2.3 Aggressive behavior
	2.4 Affective temperaments
	2.5 Statistical analysis

	3 Results
	3.1 Cluster analysis
	3.2 Logistic regressions

	4 Discussion
	5 Limitations
	6 Conclusions
	Funding
	Ethical standards
	Conflict of interest
	Acknowledgements
	References


