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Abstract: Background and objectives: Bipolar disorder (BD) is one of the most burdensome psychi-
atric illnesses, being associated with a negative long-term outcome and the highest suicide rate.
Although affective temperaments can impact on BD long-term outcome, their role remains poorly
investigated. The aims of the present study are to describe the clinical characteristics of patients
with BD more frequently associated with the different affective temperaments and to assess the
relation between affective temperaments and severity of clinical picture in a sample of patients with
BD. Materials and Methods: A total of 199 patients have been recruited in the outpatients units of
two university sites. Patients’ psychiatric symptoms, affective temperaments, and quality of life
were investigated through validated assessment instruments. Results: Predominant cyclothymic and
irritable temperaments are associated to higher number of relapses, poorer quality of life, higher rates
of aggressive behaviors, and suicide attempts. Conversely, the predominant hyperthymic disposition
was a protective factor for several outcome measures, including relapse rate, severity of anxiety,
depressive and manic symptoms, suicidality, and earlier age at onset. One limitation of the present
study is that the recruitment took place in two university sites; therefore, our findings cannot be
fully generalized to the whole community of BD patients. Other limitations are the lack of a control
group and the cross-sectional design of the study. Conclusions: The early identification of affective
temperaments can help clinicians to identify those BD patients who are more likely to show a poor
long-term outcome. An early screening of affective temperaments can be useful to develop targeted
integrated pharmacological and psychosocial interventions.

Keywords: affective temperaments; bipolar disorder; illness severity; predictors

1. Introduction

Bipolar disorder (BD) is a highly disruptive and chronic illness affecting between
0.3 and 1.5% of individuals worldwide [1]. Compared to any type of cancer or major
neurological diseases, BD is responsible for the loss of more disability-adjusted life years
(DALYs), which are mostly due to early onset and chronic course [2,3]. Among psychiatric
disorders, BD is associated with the highest suicidal rate, with about 33% of patients
affected by BD showing a history of suicide attempts [1].

BDs are currently categorized in well-defined diagnostic categories, which are opera-
tionalized by the Diagnostic and Statistical Manual for Mental Disorders – Fifth Edition
(DSM-5) and the International classification of Diseases – 11th Version (ICD-11) diagnostic
manuals into discrete entities [4]. However, the heterogeneity of the clinical picture of
bipolar disorders in terms of symptomatology, treatment response, and needs for care,
as well as social, family and biological correlates, represents a challenge to the adoption of
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well-defined diagnostic criteria in clinical practice [5,6]. In fact, the adoption of a broad
bipolar spectrum has been proposed, with the identification of several different clinical
phenotypes [7].

According to the concept of the bipolar spectrum, the assessment of affective tempera-
ments and the clinical characterization of their association with psychiatric symptoms can
contribute to explaining the heterogeneity of mood episodes, to identify predictive factors
of good or poor outcome, and to select appropriate treatments [8].

The term “temperaments” refers to the emotional domain of personality [9], and can
be considered the interface between biological and psychological features of affective
disorders. Temperaments are defined as a stable trait of personality and refer to patients’
activity levels, social and biological rhythms, mood disposition, and daily variability [10,11].
The first definition of affective temperaments was provided by Kraepelin, who described
the depressive, irritable, manic, and cyclothymic dispositions [12] and conceptualized these
traits as fundamental states of episodes of severe depression and/or mania. Kretschmer [13]
unified the different fundamental Kraepelinian states to the broad concept of cyclothymia
and schizothymia, which were considered as normal variants of temperament. Men-
tal disorders, whether affective or psychotic, were considered as exaggerated forms of
normal temperamental traits. Psychopathic variants (named ‘cycloidia’ and ‘schizoidia,’
respectively) were considered by Kretschmer as kinds of intermediate states between
temperamental types and related disorders. On the basis of the early definitions pro-
vided by Kraepelin and Kretschmer, Akiskal [10] has developed the modern theoretical
conceptualization of affective temperaments by describing the following five tempera-
ments: cyclothymic, depressive, hyperthymic, irritable, and anxious. The cyclothymic
temperament presents continuous and sudden fluctuations of mood and levels of energy,
between mild hypomanic/irritable and mild depressive/dysphoric phases; the depressive
temperament is characterized by the persistence of a dysthymic trait, and a tendency to
a lowered mood; the anxious temperament is defined by the presence of a stable state of
excessive anxiety and worries; the irritable temperament is characterized by impulsivity
and anger as core traits, whereas the hyperthymic temperament consists of stable high
levels of energy, optimism, self-confidence, and elevated mood [14,15].

The different temperamental dispositions can be considered a subclinical (trait-related)
manifestation of bipolar disorders that significantly contribute to their clinical course,
including the direction of polarity, symptom profiles, and severity of affective episodes [16].
The studies on temperaments have contributed to the definition of the boundaries of bipolar
spectrum and to increasing the scientific knowledge on the relationship between affective
temperaments and the “classical” affective symptoms [17].

According to the available studies, cyclothymic temperament is often associated with
young age at onset, high number of affective episodes, psychotic symptoms during acute
phases [18,19], and comorbidity with anxiety disorders, in particular panic/agoraphobia
and social anxiety disorder. Moreover, cyclothymic and irritable temperaments are highly
linked with impulsivity and aggressiveness, and therefore, patients with these dispositions
often present aggressive behaviors and suicide attempts [19]. The hyperthymic disposition
is characterized by more severe manic episodes requiring hospitalization [20].

In this study, we aim to describe the clinical characteristics of BD more frequently
associated with affective temperaments, and to explore which affective temperaments
are associated with a more severe clinical picture and a worse long-term outcome of
bipolar disorder. We hypothesized that several clinical indicators, including age at onset,
number of affective episodes, and lifetime suicidal attempts are strongly correlated with
the five affective temperaments proposed by Akiskal. In particular, we anticipate that the
cyclothymic and irritable affective dispositions are associated with worse clinical picture
and long-term outcome of the disorder.
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2. Methods

The study was carried out at the Mood Disorder outpatient Units of the Department of
Psychiatry of the University of Campania “Luigi Vanvitelli” and of University Magna Grae-
cia of Catanzaro. All referring patients between June 2019 and January 2020 were included
in the study if they met the following inclusion criteria: (1) diagnosis of type-I or type-II
bipolar disorder, confirmed by the Structured Clinical Interview for DSM-5 disorders;
(2) age between 18 and 65 years; (3) willingness to participate in the study, expressed by
written informed consent provided upon complete description of the protocol; (4) being in
a stable phase of the disorder since at least 6 months. Exclusion criteria were: (1) inability to
give a written consent to participate in the study; (2) diagnosis of any neurological disease;
(3) presence of actual drug and/or alcohol abuse, according to the DSM-5. The study was
carried out in accordance with the latest version of the Declaration of Helsinki and was
approved by the Local Research Ethic Committee (Number: N001567/28.01.2018).

3. Procedures and Measures
3.1. Socio-Demographics Characteristics

Patients’ socio-demographic (i.e., gender, age at study entry, employment, and edu-
cational level) and clinical characteristics (i.e., age at onset, lifetime number of affective
episodes, pattern of illness course, presence of mixed affective states, number of suicidal
attempts, and alcohol and drug misuse) were recorded with an ad hoc schedule. Previous
affective episodes have been defined according DSM-5 criteria. Alcohol misuse was defined
as consuming eight or more drinks per week for women, or 15 or more drinks per week for
men [21]. Drug misuse was defined as the daily use of any substance (including cannabis,
cocaine, opiates, hypnotics, stimulants, hallucinogens, and solvents) for at least two weeks
in any period of life. Patients with substance abuse disorders, according to DSM-5 criteria,
have been excluded from the study. On the contrary, patients with an occasional use of
alcohol or substances during an acute phase of the disorder have been included, in order
to have a better and more real characterization of enrolled patients.

3.2. Psychopathological Assessments

Depressive and anxiety symptoms were assessed through the 17-item Hamilton De-
pression Rating Scale (HAM-D) [22] and the 14-item Hamilton Rating Scale for Anxiety
(HAM-A) [23], respectively. Manic symptoms were assessed with the Young Mania Rating
Scale (YMRS) [24], and the quality of life with the Manchester Short Assessment of Quality
of Life (MANSA) [25]. Affective temperaments were assessed through the Italian short
version of the Munster Temperament Evaluation of the Memphis, Pisa, Paris, and San
Diego (bTEMPS-M). The bTEMPS-M is a 35-item version developed by Erfurth et al. [26] on
the basis of the TEMPS-A, originally developed by Akiskal et al. [27]; the main change from
the original version is the scoring of items, which are now on a 5 point Likert-type scale
(1 = “not at all”; 2 = “a little”; 3 = “moderately”; 4 = “much”; 5 = “very much”), while it was
a yes/no answer in the Akiskal original version. The aim of this change was to improve the
clinical and research utility of the scale allowing for an exploration of the dimensionality
of the investigated domains. The factor analysis confirmed the five-factor structure of the
original scale, including the cyclothymic, depressive, irritable, hyperthymic, and anxious
subscales. The Italian 35-item TEMPS-M has shown good psychometric properties in terms
of reliability and validity and it is characterized by a dimensional structure, supporting
the concept of the bipolar spectrum, with a Cronbach’s alpha of the five subscales ranging
from 0.898 to 0.808 [28].

3.3. Statistical Analyses

Descriptive statistics were calculated for socio-demographic and clinical character-
istics, as well as for scores of relevant assessment instruments. Data were presented as
means (M) and standard deviations (SD), or as frequencies and percentages (%), as appro-



Medicina 2021, 57, 54 4 of 11

priate. The Kolmogorov–Smirnov test was used to check the normality of distribution of
our sample.

We identified several socio-demographic and clinical characteristics that, on the basis
of the existing literature, could be considered valid proxies for worse outcome, including
age at onset, duration of untreated illness, total number of hospitalizations, total number
of affective episodes, presence of aggressive behaviors, psychotic symptoms, and suicide
attempts [1,29,30]. Correlation analyses were performed to assess the association between
affective temperaments and the clinical and socio-demographic characteristics expressed
as continuous variables. The t-Student test for independent samples was performed to
assess the association of affective temperaments with clinical and socio-demographic char-
acteristics expressed as discrete variables. According to the independent variables, linear
and logistic regression models were performed to test whether affective temperaments
can be considered predictors of outcome. These models were corrected for diagnoses,
age, sex, and pharmacological treatments. The level of statistical significance was set
at p < 0.05. Statistical Package for Social Sciences version 21 was used to perform the
statistical analyses.

4. Results
4.1. Socio-Demographics and Clinical Characteristics

A total of 199 patients have been recruited (Table 1). Half of the sample (50.8%) is
female, with a mean age of 47.1 ± 13.2 years. Of the recruited patients, 54.8% have a
primary diagnosis of bipolar I disorder, with a mean age at onset of 27.0 ± 9.5 years.
Additionally, 42.3% of patients has psychotic symptoms during affective episodes, 25.6%
used drugs and/or alcohol during an affective episode, 56.8% reported at least one episode
of aggressive behaviors, and 30.2% has at least one suicidal attempt. The mean number
of affective episodes is 11.0 ± 10.4. The mean scores at bTEMPS-M are 22.6 ± 6.7 for
the depressive subscale, 19.1 ± 6.1 for the hyperthymic one, 18.9 ± 6.2 for the anxious
subscale, 23.3 ± 7.6 for the cyclothymic subscale, and 18.9 ± 8.1 for the irritable one. Finally,
patients have a mean score of 4.7 ± 7.2 at HAM-A, 8.0 ± 10.8 at HAM-D, 4.6 ± 8.4 at YMRS,
and 46.7 ± 11.4 at MANSA.

4.2. Univariate Analyses

Pearson’s correlations and t-Student analyses are reported in Tables 2 and 3, respec-
tively. The depressive temperament is positively correlated with the total number of
hospitalizations (p < 0.0001) and with the total number of affective episodes (p < 0.01),
and negatively with the MANSA total score (p < 0.0001).

The hyperthymic temperament is positively correlated with age of onset (p < 0.01),
and negatively with the total number of hospitalizations (p < 0.001), the YMRS total score
(p < 0.01), and with the HAM-D total score (p < 0.05).

Anxious temperament positively correlated with the HAM-D total score (p < 0.01),
and negatively with MANSA total score (p < 0.01).

Cyclothymic temperament showed a positive correlation with the total number of
hospitalizations, HAM-A (p < 0.01), and HAM-D total scores (p < 0.05), while it is negatively
correlated with MANSA total score (p < 0.0001).

Lastly, irritable temperament positively correlated with HAM-A and HAM-D total
scores, with the total number of affective episodes (p < 0.001), with YMRS total score
(p < 0.01), and with the total number of hospitalizations (p < 0.05), and negatively correlated
with the MANSA total score (p < 0.0001).

The distribution of the five affective temperaments in bipolar I and bipolar II disorders
shows that patient with BD I have a cyclothymic or irritable disposition more frequently
compared with patients with BD II, although this difference is statistically significant only
for the irritable disposition (p < 0.0001) (Figure 1).
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Table 1. Socio-demographic and clinical characteristics of the sample.

Global Sample
(N = 199)

Age (M ± DS) 47.10 ± 13.19
Gender, Male, % (N) 49.2 (98)
Years of education (M ± DS) 13.32 ± 3.46
Age at onset (M ± DS) 26.98 ± 9.47
Total number of hospitalizations (M ± DS) 0.68 ± 0.94
Years lived with the disorder (M ± DS) 20.01 ± 12.43
Number of affective episodes (M ± DS) 10.97 ± 10.37
Presence of suicide attempt, % (N) 30.2 (60)
Number of suicide attempts (M ± DS) 0.42 ± 0.88
Predominant polarity, % (N)
Manic/hypomanic 10.6 (21)
Depressive 14.1 (28)
Undifferentiated 75.4 (150)
Depressive affective temperament (M ± DS) 22.61 ± 6.74
Hyperthymic affective temperament (M ± DS) 19.13 ± 6.14
Anxious affective temperament (M ± DS) 18.90 ± 6.22
Cyclothymic affective temperament (M ± DS) 23.28 ± 7.56
Irritable affective temperament (M ± DS) 18.91 ± 8.06
HAM-A, total score (M ± DS) 4.73 ± 7.24
HAM-D, total score (M ± DS) 7.97 ± 10.80
MRS, total score (M ± DS) 4.65 ± 8.43
MANSA, total score (M ± DS) 46.67 ± 11.44
History of aggressive behaviors, yes, % (N) 56.8 (113)
Presence of psychotic symptoms during acute phases,
yes, % (N) 42.3 (80)

Treatment with lithium, yes, % (N) 50.8 (95)
Positive family history for psychiatric disorder, % (N) 69.8 (88)
Drug misuse, % (N) 25.6 (51)

M = Mean; DS = Standard Deviation; HAM-A = Hamilton Anxiety Rating Scale; HAM-D = Hamilton Depression
Rating Scale; MRS = Mania Rating Scale; MANSA = Manchester Short Assessment of Quality of Life.

Table 2. Correlations between affective temperaments and clinical characteristics.

Affective
Temperament

Age at
Onset

Total Number
of Hospitaliza-

tions

Total
Number of
Episodes

HAM-A,
Total Score

HAM-D,
Total Score

MRS, Total
Score

MANSA,
Total Score

Depressive −0.058 0.352 **** 0.174 ** 0.133 0.121 0.122 −0.457 ****
Hyperthymic 0.157 ** −0.248 *** −0.064 −0.125 −0.148 * −0.181 ** 0.123

Anxious −0.098 0.118 0.123 0.086 0.180 ** 0.115 −0.301 **
Cyclothymic −0.103 0.214 ** 0.072 0.165 ** 0.154 * 0.098 −0.366 ****

Irritable −0.083 0.172 * 0.197 *** 0.190 *** 0.193 *** 0.165 ** −0.447 ****

* p < 0.05; ** p < 0.01; *** p < 0.001; **** p < 0.0001; HAM-A = Hamilton Anxiety Rating Scale; HAM-D = Hamilton Depression Rating Scale;
MRS = Mania Rating Scale; MANSA = Manchester Short Assessment of Quality of Life.
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Table 3. Comparison between affective temperaments and clinical characteristics.

Aggressive Behaviors Psychotic Symptoms during
Acute Phases Suicide Attempts Substance Misuse

Yes No Yes No Yes No Yes No

Depressive 23.48 ± 6.73 21.48 ± 6.63 ** 24.49 ± 6.61 21.20 ± 6.67 *** 25.27 ± 6.46 21.47 ± 6.56 **** 22.10 ± 5.745 22.79 ± 7.066
Hyperthymic 18.81 ± 6.44 19.55 ± 5.74 18.46 ± 5.73 19.41 ± 6.33 17.00 ± 6.03 20.05 ± 5.98 *** 20.88 ± 5.99 18.53 ± 6.09 **
Anxious 19.61 ± 6.37 17.97 ± 5.92 19.44 ± 6.66 18.37 ± 5.95 21.30 ± 6.64 17.86 ± 5.75 *** 19.06 ± 6.12 18.84 ± 6.27

Cyclothymic 24.27 ± 7.48 21.98 ± 7.51 ** 23.71 ± 7.50 22.63 ± 7.70 26.32 ± 6.54 21.96 ± 7.61 **** 23.14 ± 7.79 23.32 ± 7.51
Irritable 20.56 ± 8.13 16.76 ± 7.46 *** 22.04 ± 8.57 16.59 ± 6.79 **** 21.52 ± 8.51 17.79 ± 7.61 ** 20.22 ± 7.59 18.47 ± 8.19

** p < 0.01; *** p < 0.001; **** p < 0.0001; Data are expressed as means ± standard deviations.

Medicina 2021, 57, x FOR PEER REVIEW 6 of 11 
 

 

Lastly, irritable temperament positively correlated with HAM-A and HAM-D total 
scores, with the total number of affective episodes (p < 0.001), with YMRS total score (p < 0.01), 
and with the total number of hospitalizations (p < 0.05), and negatively correlated with 
the MANSA total score (p < 0.0001). 

The distribution of the five affective temperaments in bipolar I and bipolar II disor-
ders shows that patient with BD I have a cyclothymic or irritable disposition more fre-
quently compared with patients with BD II, although this difference is statistically signif-
icant only for the irritable disposition (p < 0.0001) (Figure 1). 

Aggressive behaviors are more frequent in patients with cyclothymic, depressive  
(p < 0.01), or irritable (p < 0.001) temperaments. Psychotic symptoms are more frequently 
reported by patients with a predominant depressive or irritable (p < 0.0001) disposition. 
Substance misuse is reported only by patients with a hyperthymic temperament (p < 0.01), 
while suicide attempts are present in all temperamental dispositions, with the exception 
of the hyperthymic one, which seems to have an inverse association. 

Figure 1 Differences in affective temperaments according to diagnosis. 

 

* p < 0.0001. bTEMPS-M = The Italian short version of the Munster Temperament Evaluation of the 
Memphis, Pisa, Paris, and San Diego. 

4.3. Multivariate Analyses 
According to the linear and logistic regression models (Tables 4 and 5), having a pre-

dominant cyclothymic temperament increases the risk of being hospitalized (p < 0.05), 
having a worse quality of life (p < 0.05), more aggressive behaviors (p < 0.01), and more 
suicide attempts (p < 0.01). The predominant irritable temperament increases the risk of 
having more severe depressive symptoms (p < 0.05), a worse quality of life (p < 0.01), more 
aggressive behaviors (p < 0.01), more psychotic symptoms (p < 0.01), and more suicide 
attempts (p < 0.01). Patients with a predominant hyperthymic temperament have a later 
age at onset (p < 0.05), a reduced risk of being hospitalized (p < 0.01), less severe anxiety, 
depressive and manic symptoms (p < 0.05), and less frequent suicide attempts (p < 0.01), 
with an increased probability of substance abuse (p < 0.05). The anxious and the depressive 
temperaments are not associated with any of the considered outcome measures.  

  

0

5

10

15

20

25

Depressive Hyperthimic Anxious Cyclothimic Irritable*

M
ea

n 
sc

or
e 

at
 b

-T
EM

PS
-M

Bipolar I Bipolar II

Figure 1. Differences in affective temperaments according to diagnosis. * p < 0.0001. bTEMPS-M = The Italian short version
of the Munster Temperament Evaluation of the Memphis, Pisa, Paris, and San Diego.

Aggressive behaviors are more frequent in patients with cyclothymic, depressive
(p < 0.01), or irritable (p < 0.001) temperaments. Psychotic symptoms are more frequently
reported by patients with a predominant depressive or irritable (p < 0.0001) disposition.
Substance misuse is reported only by patients with a hyperthymic temperament (p < 0.01),
while suicide attempts are present in all temperamental dispositions, with the exception of
the hyperthymic one, which seems to have an inverse association.

4.3. Multivariate Analyses

According to the linear and logistic regression models (Tables 4 and 5), having a
predominant cyclothymic temperament increases the risk of being hospitalized (p < 0.05),
having a worse quality of life (p < 0.05), more aggressive behaviors (p < 0.01), and more
suicide attempts (p < 0.01). The predominant irritable temperament increases the risk
of having more severe depressive symptoms (p < 0.05), a worse quality of life (p < 0.01),
more aggressive behaviors (p < 0.01), more psychotic symptoms (p < 0.01), and more suicide
attempts (p < 0.01). Patients with a predominant hyperthymic temperament have a later
age at onset (p < 0.05), a reduced risk of being hospitalized (p < 0.01), less severe anxiety,
depressive and manic symptoms (p < 0.05), and less frequent suicide attempts (p < 0.01),
with an increased probability of substance abuse (p < 0.05). The anxious and the depressive
temperaments are not associated with any of the considered outcome measures.
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Table 4. Linear regression analyses.

Total Number of Hospitalizations Age at Onset HAM-A. Total Score HAM-D. Total Score MRS. Total Score MANSA. Total Score

B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P

Depressive 0.02 (−0.005 to 0.046) 0.119 0.146 (−0.106 to 0.398) 0.256 −0.039 (−0.251 to 0.174) 0.719 0.214 (−0.566 to 0.137) 0.231 −0.058 (−0.035 to 0.189) 0.643 −0.275 (−0.632 to 0.081) 0.129
Hyperthymic −0.030 (−0.053 to −0.008) 0.009 0.237 (0.027 to 0.448) 0.027 −0.185 (−0.363 to −0.007) 0.041 −0.332 (−0.626 to −0.038) 0.027 −0.263 (−0.469 to −0.057) 0.013 0.200 (−0.129 to 0.529) 0.231

Anxious −0.026 (−0.054 to 0.001) 0.062 −0.142 (−0.391 to 0.107) 0.262 −0.76 (−0.286 to 0.135) 0.479 0.187 (−0.161 to 0.535) 0.291 0.048 (−0.196 to 0.292) 0.699 0.059 (−0.316 to 0.435) 0.755
Cyclothymic 0.027 (0.005 to 0.050) 0.017 −0.122 (−0.332 to 0.088) 0.255 0.162 (−0.015 to 0.339) 0.073 0.178 (−0.115 to 0.471) 0.233 0.068 (−0.137 to 0.274) 0.512 −0.329 (−0.640 to −0.018) 0.038

Irritable −0.015 (−0.034 to 0.003) 0.100 −0.052 (−0.219 to 0.115) 0.539 0.160 (0.019 to 0.302) 0.260 0.255 (0.022 to 0.488) 0.032 0.0156 (−0.008 to 0.319) 0.062 −0.421 (−0.677 to −0.165) 0.002
Constant −0.057 (−0.859 to 0.754) 0.887 0.299 (0.208 to 0.390) 0.000 3.122 (−3.589 to 9.833) 0.360 0.161 (0.034 to 0.288) 0.013 −0.047 (−0.136 to 0.043) 0.304 −0.110 (−0.236 to 0.017) 0.088

B = Beta coefficient; P = p-value; HAM-D = Hamilton Depression Rating Scale; MRS = Mania Rating Scale; MANSA = Manchester Short Assessment of Quality of Life. Linear regression analysis with “Total
number of affective episode” is not reported since no predictors have been found. Statistically significant results are highlighted in bold.

Table 5. Logistic regression analyses.

Aggressive Behaviors Psychotic Symptoms Suicide Attempts Substance Abuse

B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P

Depressive −0.004 (0.935 to 1.061) 0.897 1.102 (0.93–1.30) 0.254 −0.28 (0.904 to 1.046) 0.446 −0.015 (0.916 to 1.061) 0.699
Hyperthymic −0.018 (0.931 to 1.036) 0.503 0.973 (0.85–1.11) 0.686 −0.096 (0.851 to 0.970) 0.004 0.080 (1.017 to 1.152) 0.013

Anxious 0.021 (0.959 to 1.088) 0.517 0.981 (0.84–1.15) 0.815 0.039 (0.967 to 1.118) 0.293 0.053 (0.980 to 1.135) 0.156
Cyclothymic 0.021 (0.968 to 1.078) 0.008 0.980 (0.86–1.11) 0.747 0.77 (1.016 to 1.149) 0.002 −0.027 (917 to 1.033) 0.379

Irritable 0.041 (0.998 to 1.087) 0.004 1.147 (1.03–1.28) 0.002 0.040 (0.994 to 1.090) 0.008 0.001/0.956 to 1.049) 0.952
Constant −0.889 0.384 1.102 0.254 −3.842 0.006 −2.580 0.031

B = Beta coefficient; P = p-value; Statistically significant results are highlighted in bold.
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5. Discussion

The correlations between affective temperaments and long-term outcome of BD is an
emerging theme. Most studies previously carried out on this topic have investigated the
impact of single affective temperaments on single outcome measures, usually the number
of relapses or hospitalization, the presence of drug abuse, suicide attempts, aggressive
behaviors, and the severity of affective symptoms, but a comprehensive analysis on the
relationship between the five affective temperaments and several outcome measures in BD
is missing.

The main finding of our study is that temperaments influence the clinical severity
of bipolar disorder. In particular, patients with predominant cyclothymic and irritable
temperaments have a higher number of relapses, a reduced quality of life, higher rates of
aggressive behaviors, and suicide attempts. On the contrary, the hyperthymic disposition
seems to be a protective factor against clinical severity, being associated with a lower
relapse rate, less severe anxiety, depressive and manic symptoms, reduced suicidality,
and earlier age at onset. Moreover, patients with an hyperthymic temperament presented
drug misuse more frequently during affective episodes compared with the other four
affective temperaments.

These data are consistent with available literature and show that the hyperthymic
temperament is orthogonally different from all the other affective dispositions [20]. The hy-
perthymic disposition is mainly characterized by mood-emotional intensity and high level
of energy, while the other four temperaments could be grouped into a single disposition,
mainly characterized by emotional instability and rapid fluctuations of mood. Although
this distribution was already known [31,32], its clinical implications and impact on the
long-term outcome of BD were not clear.

Another clinically relevant finding is that the hyperthymic temperament is associated
with a better symptom profile and less suicide attempts [33]. This finding can be due
to the fact that the hyperthymic temperament is associated with an increased level of
energy, ambition, drive, confidence, cheerfulness, social skills, optimistic attitude toward
life, and increased creativity [14]. BD patients with an hyperthymic temperament may
have attenuated symptoms and a better adaptation to environmental stressors [33] due to
more pronounced resilience skills, problem-solving strategies, and a general better attitude
toward life adversities [34]. These personal resources could be at the core of the protective
role of this temperament.

Notably, our results show that the hyperthymic disposition increases the likelihood
to present drug misuse in patients with BD. In a previous study, Singh et al. [35] found
that alcohol abuse was significantly predicted by the hyperthymic and irritable disposi-
tions. The comorbidity between substance abuse and BD is associated with an earlier
onset of mood symptoms, more relapses, increased suicide risk, more violent behaviors,
more hospitalizations, and more frequent treatment non-adherence [36]. According to
the Cloninger’s temperament dimensions [37], this finding can be due to the negative
association of hyperthymic disposition with harm avoidance, and to the positive associa-
tion with novelty seeking. High levels of novelty seeking are associated with increased
alcohol use, while low levels of harm avoidance may cause a reduced knowledge about the
negative consequences of dangerous behaviors. However, this finding should be cautiously
considered, since patients with a comorbid substance abuse were not included in our study,
but the presence of substance misuse was considered as a proxy of impulsive behaviors.

Another significant finding is the strong relationship of cyclothymic and irritable
temperaments with the severity of clinical symptoms. In fact, those patients present more
severe anxiety and depressive symptoms, a higher number of relapses and hospitalizations,
more frequently psychotic symptoms, more aggressive behaviors, and suicide attempts.
Most of these associations have been confirmed at the multivariate analyses, showing that
patients with predominant cyclothymic or irritable dispositions have a highly recurrent
course of illness, with a pattern of impulsiveness, suicidality, and reduced quality of life.
This finding may be related to the high mood lability and emotional overactivity, as well
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as to impulsive–aggressive emotionally erratic behaviors and hypersensitivity that are
characteristic of these two affective dispositions [38]. Moreover, these affective dispositions
have been identified as early predictors and risk factors for a variety of mental disorders,
including bipolar, anxiety, and depressive disorders, thus indicating their relevance in
influencing the clinical profile of patients with severe mental disorders [20].

Our results also showed the presence of a considerable overlap between the cy-
clothymic and irritable temperaments in terms of psychopathological characteristics, thus
confirming that these two dispositions operate simultaneously rather than being two dif-
ferent dimensions [39]. Future research should examine the biological and psychological
processes behind cyclothymic and irritable temperaments and should clarify whether they
are independent, overlapping, or subordinate constructs.

Although several outcome measures correlate with depressive (i.e., number of hos-
pitalizations, total number of affective episodes, quality of life, aggressive behaviors,
and presence of psychotic symptoms during acute phases) and anxious (HAM-D total score
and quality of life) temperaments, none of these correlations is confirmed at the regression
analyses. These findings confirm that the depressive and anxiety temperaments cannot be
considered strong predictors of poor outcome of patients with bipolar disorder [9,15,20,34].
It may be possible that the presence of depressive and anxiety predominant temperaments
influence the clinical presentation of BD, including its polarity, but have no influence on
illness severity.

The following limitations should be acknowledged. First, given the limited sample size
and the fact that the recruitment took place in two university sites only, our findings cannot
be fully generalized to the whole community of patients with bipolar disorder. Second,
there is a lack of a control group made by patients affected by another mental disorder;
therefore, we could not clarify if the impact of the affective dispositions on clinical severity
and long-term outcome is disease-specific or can be applicable to other mental disorders.
Another limitation is the fact that the correlation between affective temperaments and the
presence of other psychiatric comorbidities was not considered. However, all comorbidities
will be analyzed in further analyses from our dataset. Last, the cross-sectional design of the
study did not allow us for multiple assessments. Although affective temperaments can be
considered stable traits, multiple assessments can provide a more accurate and ecological
assessment of outcome measures associated with affective dispositions.

In conclusion, our results highlight that the different affective temperaments have
a different predictive role on clinical severity and outcome of bipolar disorder. In par-
ticular, while the cyclothymic and irritable temperaments seem to be risk factor for a
worse outcome, the hyperthymic temperament has a more protective role. Since affective
temperaments are considered innate, enduring, and stable traits, an early assessment of
temperaments could help to identify those BD patients who are more likely to present a
more severe long-term course and outcome. An early screening of affective temperaments
can be used to develop personalized and integrated early pharmacological and psychoso-
cial interventions to patients with bipolar disorder, according to the precision medicine
approach.

Author Contributions: M.L., L.S.J., G.S., and A.F. wrote the first draft of the paper. V.C. performed
the statistical analyses. V.D.V., A.D.C., P.D.F. and V.G. contributed to the second and final version
of the paper. F.Z. and C.C. conducted the references’ search. All authors read and approved the
final manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was carried out in accordance with the latest
version of the Declaration of Helsinki and was approved by the Local Research Ethic Committee
(Number: N001567/28.01.2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Medicina 2021, 57, 54 10 of 11

Data Availability Statement: The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly available due to privacy or
ethical restrictions.

Conflicts of Interest: Authors declare no conflict of interest.

References
1. Pinto, J.V.; Saraf, G.; Kozicky, J.; Beaulieu, S.; Sharma, V.; Parikh, S.V.; Cervantes, P.; Daigneault, A.; Walji, N.; Kauer-Sant’Anna,

M.; et al. Remission and recurrence in bipolar disorder: The data from health outcomes and patient evaluations in bipolar
disorder (HOPE-BD) study. J. Affect. Disord. 2020, 268, 150–157. [CrossRef] [PubMed]

2. Merikangas, K.R.; Jin, R.; He, J.-P.; Kessler, R.C.; Lee, S.; Sampson, N.A.; Viana, M.C.; Andrade, L.H.; Hu, C.; Karam, E.G.; et al.
Prevalence and Correlates of Bipolar Spectrum Disorder in the World Mental Health Survey Initiative. Arch. Gen. Psychiatry 2011,
68, 241–251. [CrossRef] [PubMed]

3. Hasler, G. Understanding mood in mental disorders. World Psychiatry 2020, 19, 56–57. [CrossRef] [PubMed]
4. Reed, G.M.; Keeley, J.W.; Rebello, T.J.; First, M.B.; Gureje, O.; Ayuso-Mateos, J.L.; Kanba, S.; Khoury, B.; Kogan, C.S.; Krasnov,

V.N.; et al. Clinical utility of ICD-11 diagnostic guidelines for high-burden mental disorders: Results from mental health settings
in 13 countries. World Psychiatry 2018, 17, 306–315. [CrossRef]

5. Reininghaus, U.; Böhnke, J.R.; Chavez-Baldini, U.; Gibbons, R.; Ivleva, E.; Clementz, B.A.; Pearlson, G.D.; Keshavan, M.S.;
Sweeney, J.A.; Tamminga, C.A. Transdiagnostic dimensions of psychosis in the Bipolar-Schizophrenia Network on Intermediate
Phenotypes (B-SNIP). World Psychiatry 2019, 18, 67–76. [CrossRef]

6. Malhi, G.S.; Bell, E. Detecting classical bipolar disorder: A classic mistake? Bipolar Disord. 2019, 21, 679–683. [CrossRef]
7. Akiskal, H.S. Validating ‘hard’ and ‘soft’ phenotypes within the bipolar spectrum: Continuity or discontinuity? J. Affect. Disord.

2003, 73, 1–5. [CrossRef]
8. Phillips, M.L.; Kupfer, D.J. Bipolar disorder diagnosis: Challenges and future directions. Lancet 2013, 381, 1663–1671. [CrossRef]
9. Rihmer, Z.; Akiskal, K.K.; Rihmer, A.; Akiskal, H.S. Current research on affective temperaments. Curr. Opin. Psychiatry 2010,

23, 12–18. [CrossRef]
10. Akiskal, H.S. The temperamental foundations of affective disorders. In Interpersonal Factors in the Origin and Course of Affective Dis-

orders; Mundt, C., Freeman, H.L., Hahlweg, K., Fiedler, P., Eds.; Gaskell: London, UK, 1996; pp. 3–30.
11. Kraepelin, E. Manic Depressive Insanity and Paranoia. J. Nerv. Ment. Dis. 1921, 53, 350. [CrossRef]
12. Von Zerssen, D.; Akiskal, H.S. Personality factors in affective disorders: Historical developments and current issues with special

reference to the concepts of temperament and character. J. Affect. Disord. 1998, 51, 1–5. [PubMed]
13. Kretschmer, E. Korperbau und Charakter; Springer: Berlin, Germany, 1921.
14. Akiskal, H.S.; Akiskal, K.K. Cyclothymic, hyperthymic, and depressive temperaments as subaffective variants of mood disorders

No Title. Am. Psychiatr. Press Rev. Psychiatry 1992, 11, 43–62.
15. Pompili, M.; Baldessarini, R.J.; Innamorati, M.; Vázquez, G.H.; Rihmer, Z.; Gonda, X.; Forte, A.; Lamis, D.A.; Erbuto, D.; Serafini,

G.; et al. Temperaments in psychotic and major affective disorders. J. Affect. Disord. 2018, 225, 195–200. [CrossRef] [PubMed]
16. Hatano, K.; Terao, T.; Hoaki, N.; Kohno, K.; Araki, Y.; Mizokami, Y.; Kodama, K.; Harada, M.; Fujiki, M.; Shimomura, T.;

et al. Association between affective temperaments and regional gray matter volume in healthy subjects. J. Affect. Disord. 2014,
155, 169–173. [CrossRef] [PubMed]

17. Rovai, L.; Maremmani, A.G.; Bacciardi, S.; Gazzarrini, D.; Pallucchini, A.; Spera, V.; Perugi, G.; Maremmani, I. Opposed effects of
hyperthymic and cyclothymic temperament in substance use disorder (heroin- or alcohol-dependent patients). J. Affect. Disord.
2017, 218, 339–345. [CrossRef]

18. Benazzi, F.B.; Akiskal, H.S. How best to identify a bipolar-related subtype among major depressive patients without spontaneous
hypomania: Superiority of age at onset criterion over recurrence and polarity? J. Affect. Disord. 2008, 107, 77–88. [CrossRef]

19. Kochman, F.; Hantouche, E.; Ferrari, P.; Lancrenon, S.; Bayart, D.; Akiskal, H. Cyclothymic temperament as a prospective predictor of
bipolarity and suicidality in children and adolescents with major depressive disorder. J. Affect. Disord. 2005, 85, 181–189. [CrossRef]

20. Perugi, G.; Akiskal, H.S. The soft bipolar spectrum redefined: Focus on the cyclothymic, anxious-sensitive, impulse-dyscontrol,
and binge-eating connection in bipolar II and related conditions. Psychiatr. Clin. N. Am. 2002, 25, 713–737. [CrossRef]

21. Centers for Disease and Control Prevention. Binge Drinking is A Serious but Preventable Problem of Excessive Alcohol Use. 2018.
Available online: https://www.cdc.gov/alcohol/fact-sheets/binge-drinking.htm (accessed on 9 June 2020).

22. Hamilton, M. A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 1960, 23, 56–62. [CrossRef]
23. Hamilton, M. The assessment of anxiety states by rating. Br. J. Med Psychol. 1959, 32, 50–55. [CrossRef]
24. Young, R.C.; Biggs, J.T.; Ziegler, V.E.; Meyer, D.A. A Rating Scale for Mania: Reliability, Validity and Sensitivity. Br. J. Psychiatry

1978, 133, 429–435. [CrossRef] [PubMed]
25. Priebe, S.; Huxley, P.; Knight, S.; Evans, S. Application and Results of the Manchester Short Assessment of Quality of Life (Mansa).

Int. J. Soc. Psychiatry 1999, 45, 7–12. [CrossRef] [PubMed]
26. Erfurth, A.; Gerlach, A.L.; Hellweg, I.; Boenigk, I.; Michael, N.; Akiskal, H.S. Studies on a German (Münster) version of the temperament

auto-questionnaire TEMPS-A: Construction and validation of the briefTEMPS-M. J. Affect. Disord. 2005, 85, 53–69. [CrossRef]

http://doi.org/10.1016/j.jad.2020.03.018
http://www.ncbi.nlm.nih.gov/pubmed/32174473
http://doi.org/10.1001/archgenpsychiatry.2011.12
http://www.ncbi.nlm.nih.gov/pubmed/21383262
http://doi.org/10.1002/wps.20719
http://www.ncbi.nlm.nih.gov/pubmed/31922695
http://doi.org/10.1002/wps.20581
http://doi.org/10.1002/wps.20607
http://doi.org/10.1111/bdi.12861
http://doi.org/10.1016/S0165-0327(02)00390-7
http://doi.org/10.1016/S0140-6736(13)60989-7
http://doi.org/10.1097/YCO.0b013e32833299d4
http://doi.org/10.1097/00005053-192104000-00057
http://www.ncbi.nlm.nih.gov/pubmed/9879798
http://doi.org/10.1016/j.jad.2017.08.026
http://www.ncbi.nlm.nih.gov/pubmed/28837953
http://doi.org/10.1016/j.jad.2013.10.045
http://www.ncbi.nlm.nih.gov/pubmed/24238867
http://doi.org/10.1016/j.jad.2017.04.041
http://doi.org/10.1016/j.jad.2007.07.032
http://doi.org/10.1016/j.jad.2003.09.009
http://doi.org/10.1016/S0193-953X(02)00023-0
https://www.cdc.gov/alcohol/fact-sheets/binge-drinking.htm
http://doi.org/10.1136/jnnp.23.1.56
http://doi.org/10.1111/j.2044-8341.1959.tb00467.x
http://doi.org/10.1192/bjp.133.5.429
http://www.ncbi.nlm.nih.gov/pubmed/728692
http://doi.org/10.1177/002076409904500102
http://www.ncbi.nlm.nih.gov/pubmed/10443245
http://doi.org/10.1016/S0165-0327(03)00102-2


Medicina 2021, 57, 54 11 of 11

27. Akiskal, H.S.; Akiskal, K.K.; Haykal, R.F.; Manning, J.S.; Connor, P.D. TEMPS-A: Progress towards validation of a self-rated
clinical version of the Temperament Evaluation of the Memphis, Pisa, Paris, and San Diego Autoquestionnaire. J. Affect. Disord.
2005, 85, 3–16. [CrossRef] [PubMed]

28. Fico, G.; Caivano, V.; Zinno, F.; Carfagno, M.; Steardo, J.L.; Sampogna, G.; Luciano, M.; Fiorillo, A.; Steardo, L. Fico Affective
Temperaments and Clinical Course of Bipolar Disorder: An Exploratory Study of Differences among Patients with and without a
History of Violent Suicide Attempts. Medcina 2019, 55, 390. [CrossRef] [PubMed]

29. Pallaskorpi, S.; Suominen, K.; Ketokivi, M.; Mantere, O.; Arvilommi, P.; Valtonen, H.; Leppämäki, S.; Isometsä, E.T. Five-year
outcome of bipolar I and II disorders: Findings of the Jorvi Bipolar Study. Bipolar Disord. 2015, 17, 363–374. [CrossRef]

30. Vázquez, G.H.; Holtzman, J.N.; Lolich, M.; Ketter, T.A.; Baldessarini, R.J. Recurrence rates in bipolar disorder: Systematic
comparison of long-term prospective, naturalistic studies versus randomized controlled trials. Eur. Neuropsychopharmacol. 2015,
25, 1501–1512. [CrossRef]

31. Ferreira, A.D.A.; Vasconcelos, A.G.; Neves, F.S.; Laks, J.; Corrêa, H. Affective temperaments: Familiality and clinical use in mood
disorders. J. Affect. Disord. 2013, 148, 53–56. [CrossRef]

32. Walsh, M.A.; Royal, A.M.; Barrantes-Vidal, N.; Kwapil, T.R. The association of affective temperaments with impairment and
psychopathology in a young adult sample. J. Affect. Disord. 2012, 141, 373–381. [CrossRef]

33. Pompili, M.; Girardi, P.; Tatarelli, R.; Iliceto, P.; De Pisa, E.; Tondo, L.; Akiskal, K.K.; Akiskal, H.S. TEMPS-A (Rome): Psychometric
validation of affective temperaments in clinically well subjects in mid- and south Italy. J. Affect. Disord. 2008, 107, 63–75. [CrossRef]
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