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Background: Major depressive disorder (MDD) and bipolar disorder (BD) are complex and disabling mental disorders, requiring 
a clinical characterization to improve patients’ outcome. Affective temperaments and seasonality are associated with illness severity 
and prognosis in mood disorders, but are rarely explored in clinical practice.
Methods: The impact of affective temperaments on seasonality has been explored in real-world patients suffering from MDD, BD-I 
or BD-II through the brief version of the Munster Temperament Evaluation of the Memphis, Pisa, Paris and San Diego (b-TEMPS-M) 
and the Seasonal Pattern Assessment Questionnaire (SPAQ). Patients’ levels of anxiety, depressive, and manic symptoms as well as 
trait-impulsivity, quality of life and global functioning were also explored through standardized assessment instruments. Associations 
were tested by univariate and multivariate analyses.
Results: The 100 recruited participants were mostly female (68%) with a mean age of 45.1±14.0 years. Sixty-six percent of them had 
a diagnosis of MDD and 34% of BD. Forty-seven patients had a seasonal pattern of the disorder, as shown by a Global Seasonality 
Score (GSS) at SPAQ >10. GSS mean value significantly correlated with b-TEMPS-M depressive (p<0.01), anxious (p<0.01) and 
cyclothymic (p<0.01) scores; linear regression showed an association between GSS and b-TEMPS-M depressive (p<0.01) and anxious 
(p<0.05) subscales, and with trait-impulsivity (p<0.05).
Conclusion: Depressive and anxious temperaments increase the risk of a seasonal pattern of mood disorders. Assessing affective 
temperaments and seasonality may be useful in the clinical characterization of the individual patient in order to better personalize the 
management of MDD and BD.
Keywords: major depression, bipolar disorder, mood disorder, temperaments, seasonality

Background
Major depressive disorder (MDD) and bipolar disorder (BD) affect around 4.3% and 1% of the global population, 
respectively,1–4 having significant impact on patients’ daily functioning and quality of life.5–20

Both MDD and BD are characterized by clinical complexity and heterogeneity, which affect response to pharmaco
logical and non-pharmacological treatments.21–25 According to the most recent guidelines, a personalized and integrated 
approach is needed to achieve patients’ full functional recovery.13,26–38 In this regard, some psychopathological domains, 
including seasonal pattern and temperaments, may significantly contribute to severity, clinical course and treatment 
response. However, these domains are rarely considered in routine care, and they are not even listed among criteria to be 
evaluated by the majority of international guidelines or diagnostic manuals.23,25,39

Melancholy and mania were described since ancient times, in typical association with autumn and summer, 
respectively, showing the relationship between seasonality and mood swings.40 In 1984, Rosenthal et al41 proposed the 
construct of Seasonal Affective Disorder (SAD), characterized by MDD episodes recurring during the fall and persisting 
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in winter due to the photoperiod reduction. Thereafter, SAD with summer depression and winter hypomania42 and sub- 
syndromic SAD43 have also been described. Both the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition 
(DSM-5)44 and the International Classification of Disease, 11th Revision (ICD-11)45 include the specifier “with seasonal 
pattern”, to be used when affective symptoms of MDD and BD begin and end in one season every year.

Seasonality affects women four times more than men, and prevalence rates increase with Northern latitudes,46,47 

ranging from 3% in Saudi Arabia48 to 21% in Norway.49 Patients suffering from BD report higher seasonal fluctuations 
compared to those with MDD.50 The association between seasonality and clinical profiles of mood disorders has been 
extensively explored. A systematic review by Geoffroy et al51 highlighted that people with seasonal BD were more likely 
to suffer from bipolar II disorder, comorbid eating disorders, recurrent episodes and rapid cycling in comparison with 
those experiencing non-seasonal episodes. Instead, a greater heterogeneity affects the clinical characterization of seasonal 
depression.52–56 Effect of seasonality on cognitive performance was clearly demonstrated among patients with type 
I BD,57 but not among those suffering from MDD.58 Moreover, evidence of the associations of a seasonal pattern with 
psychotic symptoms,59 suicidality,60–62 need for hospitalization62 and alcohol abuse63,64 has been documented.

A robust body of research is available on the association between clinical correlates of mood disorders and affective 
temperaments,65–77 defined as the biological and stable core of personality.78 Hagop Akiskal et al79 identified cyclothy
mic, depressive, irritable, hyperthymic and anxious temperaments, each reflecting different level of energy, reactivity and 
cognition. In a multicentric Italian study on patients suffering from mood disorders in euthymic phase, Simonetti et al76 

found that cyclothymic, irritable and hyperthymic temperaments were more associated with BD, whereas anxious and 
depressive dispositions with MDD. The evaluation of temperaments can help to better characterize mood disorders in the 
framework of a “broad bipolar spectrum”,79–86 similarly to the seasonal pattern of symptoms.

To the best of our knowledge, a very few evidence exists about the association between seasonality and temperaments 
in patients with BD.87 Given these premises, the current research aims to investigate the impact of affective tempera
ments on seasonality in a group of patients with MDD or BD. Associations of seasonal pattern of mood disorders with 
clinical and daily functioning variables were tested as secondary outcomes.

Methods
Participants
This cross-sectional study was carried out at the Mood Disorders Outpatient Unit of the Department of Psychiatry of the 
University of Campania “Luigi Vanvitelli” in Naples, Italy. Patients were consecutively enrolled if they met the following 
inclusion criteria: 1) having a diagnosis of MDD, BD-I or BD-II, according to the DSM-5 criteria44 and confirmed by the 
Structured Clinical Interview for DSM-5;88 2) having between 18 and 65 years; 3) being in a stable phase of the disorder 
since at least 6 months; 4) accepting to participate in the study by expressing written informed consent upon complete 
description of the protocol provided by a researcher. Exclusion criteria were: 1) not being able to express written 
informed consent to participate; 2) having a diagnosis of any neurological disease; 3) having a diagnosis of current drug 
abuse, according to the DSM-5 criteria.

Assessment
Patients’ sociodemographic and clinical information was collected through ad-hoc schedules.

Anxiety symptoms were evaluated with the Hamilton Anxiety Rating Scale (HAM-A),89 consisting of 14 items scored 
from 0 (absent) to 4 (severe). Total scores range from 0 to 56, where <17 indicating mild severity, 18–24 mild to 
moderate anxiety, while 25–30 moderate to severe condition.

Depressive symptoms were assessed by the clinician-reported Hamilton Depression Rating Scale,90 a 17-item scale 
whose total score ranges from 0 to 52 points. A score of 16–25 indicates mild symptoms, the range 26–28 could suggest 
moderate depression, while a severe condition occurs when scoring >28 points.

Manic symptoms were assessed through the Young Mania Rating Scale (YMRS).91 Levels of mobility, sexual desire, 
sleep, irritability, language, flight of ideas, grandiosity, aggression and insight are assessed by clinicians throughout 11 
items.
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Psychosocial functioning was investigated through the Personal and Social Performance Scale (PSP),92 focusing on 
patients’ social attitudes, interpersonal relationships, self-care and disturbing behaviors. A global functioning score is 
rated by researchers from 0 to 100.

The Italian version of the Barratt Impulsiveness Scale (BIS-11),93 a self-administered 30-item scale, was used to 
assess trait-impulsivity levels. Items are scored on a 4-point Likert scale (1=rarely; 4=always/almost always).

Quality of life was assessed through the Manchester Short Assessment of Quality of Life (MANSA),94 consisting of 
12 items rated on a 7-point Likert scale.

Seasonality was assessed with the self-report Seasonal Pattern Assessment Questionnaire (SPAQ), developed by 
Rosenthal et al.95 In the first part, seasonal changes in sleep duration, social activity, mood, weight gain, appetite and 
energy levels are rated through a 5-point Likert scale (0=no changes; 4=extremely marked changes). A Global 
Seasonality Score (GSS) ranging 0–24 is derived. According to the screening criteria by Kasper et al,96 SAD occurs 
when GSS value is higher than 10. In another section of the SPAQ, patients report to perceive seasonal changes as 
moderate or severe problems and point out the months during which they feel worse, so as to configure a winter- or 
summer-type. In research setting only GSS can be used to assess SAD.97

Affective temperaments were assessed with the brief Italian version of the Munster Temperament Evaluation of the 
Memphis, Pisa, Paris and San Diego (b-TEMPS-M),98 a self-report tool, comprising 35 items rated on a 5-point Likert 
scale. Five subscales can be obtained, each corresponding to an affective disposition.

Statistical Analysis
Sociodemographic and clinical characteristics, as well as assessment scores, were obtained through descriptive statistics. 
Data were presented as means (M) and standard deviations (SD), or as percentages (%) and frequencies (N), as 
appropriate.

T-test analyses were carried out to compare mean values of GSS between groups of participants based on: gender 
(males/females), having a partner (yes/no), being employed (yes/no), diagnosis (MDD/BD), having a family history of 
psychiatric disorder (yes/no), having a history of suicide attempts (yes/no), having current aggressive behaviors (yes/no), 
having psychotic symptoms in acute phases (yes/no), having psychiatric comorbidities (yes/no), having current alcohol 
abuse (yes/no), and having a history of substance abuse (yes/no).

Pearson correlation was performed to compare mean GSS values and sociodemographic and clinical variables, 
including assessment scores.

Linear regression analysis was carried out to test the association between GSS as dependent variable and current 
aggressive behavior, mean total scores of MANSA, HAM-A, HAM-D, BIS-11 and mean values of b-TEMPS-M 
depressive, anxious and cyclothymic subscales.

Statistical analyses were performed by using the Statistical Package for Social Sciences (SPSS), version 26.0. The 
level of statistical significance was set at p<0.05.

Results
Patients’ Sociodemographic and Clinical Characteristics
This study included 100 participants, mostly women (68%) with a mean age of 45.1±14.0 years. Half of the sample 
(52.6%) lived with a partner and 41.0% were employed. Mean years of education were 13.4±4.8.

Sixty-six percent of participants had a diagnosis of MDD, and 34% suffered from BD. Onset of illness occurred at 
34.3±14.3 years, with a mean duration of illness of 12.7±12.2 years. Fifty-two percent of participants had a family history 
of psychiatric disorders, and 15.5% reported a history of suicide attempts. Moreover, 14.6% of participants had psychotic 
symptoms during the acute phases of illness, and almost one third of them (32.3%) suffered from psychiatric comorbid
ities. Anxiety disorders represented the most common comorbidities, affecting 14.3% of the total sample, 17.2% of MDD 
patients and 8.8% of BD patients, without statistically significant differences between the two groups. Psychotic 
disorders (5.1%), eating disorders (5.1%), obsessive-compulsive disorder (3.1%), substance use disorders (3.1%) and 
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somatoform disorders (2.0%) co-occurred less frequently. Furthermore, 32% of all participants reported the presence of 
alcohol misuse (Table 1).

Mean value of BIS-11 total score was 70.6±14.0, while mean scores of BIS-11 motor impulsiveness, attentional 
impulsiveness and non-planning impulsiveness subscales were 24.9±7.1, 17.6±3.8 and 28.2±5.0, respectively. HAM-A 
and HAM-D total scores were 11.1±7.3 and 12.1±8.0, respectively; YMRS was on average 2.8±8.0; mean value of 
MANSA was 3.7±1.3; PSP mean score was 72.4±17.1. The mean scores of b-TEMPS-M subscales were: 21.7±7.6 for 
depressive temperament, 17.8±5.2 for hyperthymic, 19.7±7.7 for anxious disposition, 22.0±8.6 for cyclothymic type and 
15.0±6.8 for the irritable temperament. Lastly, 47% of participants reported a SPAQ GSS>10, resulting in a mean value 
of 10.5±5.5.

Table 1 Sociodemographic and Clinical Characteristics of the Global 
Sample (N=100)

Age, M (SD) 45.1 (14.0)

Gender, female, % (N) 68.0 (68)

Body Mass Index, kg/m2, M (SD) 27.9 (14.9)

Living situation, with partner, yes, % (N) 52.6 (51)

Years of education, M (SD) 13.4 (4.8)

Employed, yes, % (N) 41.0 (41)

Diagnosis, % (N)
Depression 66.0 (66)

Bipolar Disorder 34.0 (34)

Age at onset, years, M (SD) 34.3 (14.3)

Age at first psychiatric consultation, years, M (SD) 34.3 (13.0)

Duration of illness, years, M (SD) 12.7 (12.2)

Family history of psychiatric illness, yes, % (N) 52.0 (51)

Number of hospitalizations, M (SD) 0.4 (0.8)

History of suicide attempts, yes, % (N) 15.5 (15)

Aggressive behaviors, yes, % (N) 28.9 (28)

Presence of psychotic symptoms during acute phases, yes, % (N) 14.6 (12)

Presence of psychiatric comorbidities, yes, % (N) 32.3 (32)
Anxiety disorders, % (N) 14.3 (14)

Psychotic disorders, % (N) 5.1 (5)

Eating disorders, % (N) 5.1 (5)
Obsessive-compulsive disorder, % (N) 3.1 (3)

Substance use disorders, % (N) 3.1 (3)

Somatoform disorders, % (N) 2.0 (2)

Current alcohol abuse, yes, % (N) 32.0 (31)

History of substance use, yes, % (N) 22.7 (22)

BIS-11, total score, M (SD) 70.6 (14.0)

BIS-11, motor impulsiveness score, M (SD) 24.9 (7.1)

BIS-11, attentional impulsiveness score, M (SD) 17.6 (3.8)

(Continued)

https://doi.org/10.2147/NDT.S529156                                                                                                                                                                                                                                                                                                                                                                                                                                          Neuropsychiatric Disease and Treatment 2025:21 2214

Di Vincenzo et al                                                                                                                                                                   

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Univariate Analyses
GSS mean values only differed between participants with and without current aggressive behaviors (12.3±4.9 vs 9.8±5.5; 
p<0.05). On the contrary, no significant differences were detected regarding other sociodemographic and clinical 
variables (Figure 1).

Correlations between seasonality and sociodemographic characteristics, clinical features and mean scores of assess
ments are reported in Table 2. GSS significantly correlated with all BIS-11 scores (total: r=0.437; motor impulsiveness: 
r=0.378; attentional impulsiveness: r=0.441; non-planning: r=0.274; p<0.01), b-TEMPS-M depressive (r=0.291; 

Table 1 (Continued). 

BIS-11, non-planning impulsiveness score, M (SD) 28.2 (5.0)

b-TEMPS-M, depressive temperament score, M (SD) 21.7 (7.6)

b-TEMPS-M, hyperthymic temperament score, M (SD) 17.8 (5.2)

b-TEMPS-M, anxious temperament score, M (SD) 19.7 (7.7)

b-TEMPS-M, cyclothymic temperament score, M (SD) 22.0 (8.6)

b-TEMPS-M, irritable temperament score, M (SD) 15.0 (6.8)

HAM-A, total score, M (SD) 11.1 (7.3)

HAM-D, total score, M (SD) 12.1 (8.0)

MANSA, total score, M (SD) 3.7 (1.3)

YMRS, total score, M (SD) 2.8 (8.0)

PSP, total score, M (SD) 72.4 (17.1)

SPAQ, GSS, M (SD) 10.5 (5.5)

GSS>10, % (N) 47.0 (47)

Abbreviations: BIS-11, Barratt Impulsiveness Scale-11; b-TEMPS-M, Munster Temperament 
Evaluation of the Memphis, Pisa, Paris and San Diego, brief Italian version; GSS, Global 
Seasonality Score; HAM-A, Hamilton Anxiety Rating Scale; HAM-D, Hamilton Depression 
Rating Scale; MANSA, Manchester Short Assessment of Quality of Life; PSP, Personal and 
Social Performance Scale; SPAQ, Seasonal Pattern Assessment Questionnaire; YMRS, Young 
Mania Rating Scale.

Figure 1 Univariate analyses comparing Global Seasonality Score between groups basing on sociodemographic and clinical characteristics. *p <0.05.
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p<0.01), anxious (r=0.418; p<0.01) and cyclothymic scores (r=0.406; p<0.01), HAM-A (r=0.243; p<0.05) and HAM-D 
total scores (r=0.238; p<0.05). On the contrary, GSS negatively correlated with years of education (r=−0.312; p<0.01) 
and MANSA total score (r=−0.312; p<0.01).

Linear Regression Analysis
At the linear regression model (Table 3), the likelihood of having a seasonal pattern was increased in patients with higher 
scores at the b-TEMPS-M depressive (B=0.118; 95% CI: 0.031 to 0.205; p<0.01) and anxious subscales (B=0.161; 95% 
CI: 0.030 to 0.292; p<0.05), and at the BIS-11 total score (B=0.116; 95% CI: 0.022 to 0.210; p<0.05). A negative 
association was found between GSS and MANSA total score (B =−0.241; 95% CI: −0.481 to −0.001; p<0.05).

Discussion
Seasonality and affective temperaments are independently associated with clinical features of mood disorders.51,56,76,99 

Nevertheless, only a few studies have explored the effect of temperaments on seasonality in patients suffering from MDD 
or BD. To our knowledge, this association was tested only by Altınbaş et al87 in a cohort of sixty-six outpatients suffering 

Table 2 Pearson Correlations Between Global Seasonality Score and 
Sociodemographic and Clinical Variables

Global Seasonality Score

Age, M (SD) −0.195

Years of education, M (SD) −0.312**

Age at onset, years, M (SD) 0.20

Age at first psychiatric consultation, years, M (SD) −0.57

Number of hospitalizations, M (SD) 0.110

BIS-11, total score, M (SD) 0.437**

BIS-11, motor impulsiveness score, M (SD) 0.378**

BIS-11, attentional impulsiveness score, M (SD) 0.441**

BIS-11, non-planning impulsiveness score, M (SD) 0.274**

b-TEMPS-M, depressive temperament score, M (SD) 0.291**

b-TEMPS-M, hyperthymic temperament score, M (SD) 0.008

b-TEMPS-M, anxious temperament score, M (SD) 0.418**

b-TEMPS-M, cyclothymic temperament score, M (SD) 0.406**

b-TEMPS-M, irritable temperament score, M (SD) 0.143

HAM-A, total score, M (SD) 0.243*

HAM-D, total score, M (SD) 0.238*

MANSA, M (SD) −0.312**

YMRS, M (SD) −0.101

PSPS, M (SD) −0.167

Note: *p <0.05; **p <0.01. 
Abbreviations: BIS-11, Barratt Impulsivene.ss Scale-11; b-TEMPS-M, Munster Temperament 
Evaluation of the Memphis, Pisa, Paris and San Diego, brief Italian version; HAM-A, Hamilton Anxiety 
Rating Scale; HAM-D, Hamilton Depression Rating Scale; MANSA, Manchester Short Assessment of 
Quality of Life; PSPS, Personal and Social Performance Scale; YMRS, Young Mania Rating Scale.
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from BD-type I. Thus, our study aimed to increase knowledge about this understudied topic, given the important 
implications of a better understanding of the link between affective dispositions and seasonal recurrence on prevention, 
identification and clinical management of mood disorders.

One of the novelties of our study was the inclusion of patients suffering from MDD alongside those with BD. This 
choice is due to the fact that both MDD and BD may have a seasonal pattern,100 and that temperaments should not be 
considered as distinct compartments.101 Moreover, we used the GSS score as a continuous variable, thus adopting 
a dimensional approach. Indeed, despite GSS can be assumed as an indicator of seasonality when scored more than 10,97 

the sensitivity of this cut-off has been criticized.102,103 Furthermore, the study of the associations of GSS with some 
clinical variables, such as impulsiveness, depressive, anxiety and manic symptoms, allowed to further increase knowl
edge around seasonal pattern of mood disorders.

One of the main findings of our study was the presence of a significant correlation between depressive, anxious and 
cyclothymic temperaments and seasonality (p<0.01). However, this finding was partially confirmed at the multivariate 
analyses, where only an association between GSS and depressive (p<0.01) and anxious (p<0.05) dispositions were found. It 
could be argued that seasonal recurrence of affective symptoms might resonate with mood and energy changes characterizing 
cyclothymic course, but the more robust association with depressive temperament might lie in the affective polarity of SAD, 
a construct consisting of atypical and neuro-vegetative symptoms, such as sadness, lack of energy, lethargy and hyperphagia. 
On the other hand, the effect of anxious temperament might subtend levels of concern and apprehension related to mood 
changes.55,104,105 The loss of significant association between cyclothymic temperament and GSS in the multivariate analysis, 
despite univariate correlation, may lie in the fact that only one-third of the sample suffered from bipolar disorder, among 
whom cyclothymic temperament is more common; whereas, the remaining part consisted of patients suffering from 
depression. Also, the confounding effect of adjustment for trait-impulsiveness scores in the linear regression model should 
be considered, since prior research has found significant association between this dimension and cyclothymic disposition.72

The findings of the current study are in line with those reported by Altınbaş et al,87 who also had previously noticed 
an effect of depressive temperament in predisposing winter peak of metabolic syndrome among patients with BD-I.106 

On the other hand, prior studies using the five-factor model of personality107 had examined the association between SAD 
and neuroticism,108,109 found in correlation with anxious, cyclothymic and depressive temperaments.110

We also tested the association between seasonality and other clinical variables. In particular, the linear regression 
model showed that higher impulsivity trait-related scores increased the likelihood of having a seasonal pattern of mood 
disorder (p<0.05), while an inverse association was found between GSS and MANSA total score.

Table 3 Linear Regression Analysis Exploring the Impact of Sociodemographic and 
Clinical Characteristics on Global Seasonality Score (Dependent Variable)

Variables B Sign. 95% Confidence Interval

Current aggressive behavior 0.494 0.689 −1.925 to 2.913

MANSA Total score −0.241 0.049 −0.481 to −0.001

HAM-A Total score −0.076 0.549 −0.325 to 0.173

HAM-D Total score 0.062 0.588 −0.162 to 0.286

BIS-11, Total score 0.116 0.016 0.022 to 0.210

b-TEMPS-M, depressive subscale 0.118 0.008 0.031 to 0.205

b-TEMPS-M, anxious subscale 0.161 0.016 0.030 to 0.292

b-TEMPS-M, cyclothymic subscale 0.083 0.250 −0.058 to 0.224

Note: Statistically significant associations (p <0.05) have been reported in bold. 
Abbreviations: BIS-11, Barratt Impulsiveness Scale-11; b-TEMPS-M, Munster Temperament Evaluation of 
the Memphis, Pisa, Paris and San Diego, brief Italian version; HAM-A, Hamilton Anxiety Rating Scale; HAM- 
D, Hamilton Depression Rating Scale; MANSA, Manchester Short Assessment of Quality of Life.
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Trait-impulsiveness has been found in correlation with both depressive and manic symptoms.111 This finding 
confirms previous reports by Luciano et al,72 who found a significant association between trait-impulsivity and 
seasonal patterns in a sample of 653 patients with mood disorders. This association can be due to the fact that 
impulsiveness is a significant contributor of mood instability in BD and is associated to mood shifts in BD. 
However, it has to be noted that only a few studies have explored the association between trait-related impul
siveness and seasonal pattern in mood disorders; thus, further studies are needed to explore whether this group 
represents a clinical distinct phenotype which includes impulsiveness and seasonality – and possibly other 
dimensions related to mood and behavioral instability, such as aggressive behaviors and impulsive suicide.

In our sample GSS significantly correlated with depressive symptoms, but not with manic symptoms. This result 
might be partially explained by considering that two-third of participants received a diagnosis of MDD, while only 
a minority suffered from BD. In the DSM-5 the specifier “with seasonal pattern” can be applied regardless of mood 
polarity.44 Geoffroy et al51 found a slightly higher overall prevalence of seasonal depressive symptoms (25%) compared 
to seasonal manic symptoms (15%); Goikolea et al112 found a predominance of seasonal depressive phenotypes, while 
Yang et al113 in a population-based study carried out in Taiwan showed a significant effect of gender, being more 
prominent in women rather than men. More recently, an undetermined predominant polarity of clinical course of BD was 
found in association with seasonality.99 Furthermore, our findings demonstrating a significant correlation between 
seasonality and anxiety symptoms corroborate previous results.114,115

It is worth mentioning that MANSA total score was inversely associated with GSS, both at the Pearson correlation 
and at the multivariate analysis. Low levels of quality of life might be explained by functional and social impairment due 
to the recurrence of depressive episodes in limited periods of the year,116 as well as the perceived decrease of wellbeing 
when compared to the lighter periods.117 Furthermore, patients suffering from SAD reported poorer mental health 
functioning than subjects with non-seasonal depression.118

Another interesting finding from our study is the inverse correlation between years of education and GSS, which is in line 
with that obtained by Øyane et al.119 In contrast, in the Netherlands Study of Depression and Anxiety (NESDA), this variable did 
not differ significantly between subjects with SAD, patients suffering from non-seasonal mood disorder and healthy controls.55

The current study should be considered in the light of several limitations.
First, the sample size of 100 subjects may be too small to generalize the results. In this regard, we plan to replicate the 

current analyses by including a larger number of subjects suffering from mood disorders, by extending recruitments to 
other university centers.

Second, the cross-sectional study design did not allow us to capture changes occurring across different seasons. 
Participants were consecutively enrolled, regardless of any critical correlation with seasonal relapses. However, it is 
noteworthy that SPAQ is a validated tool for performing retrospective analyses of seasonality, contributing to mitigate 
this limitation, although it is necessary to consider a possible risk of recall bias. The same applies to b-TEMPS-M, which, 
despite being a validated tool in clinical sample,98 may have a potential risk of recall-bias, being self-administered.

Third, although stable clinical conditions were required among inclusion criteria and the mean scores of the HAM-D, 
HAM-A, and YMRS scales resulted all below the threshold indicative of mild symptom severity, residual symptoms may 
have occurred in our real-world patient-based sample. In order to partially balance this bias, HAM-D and HAM-A total 
scores were included in the multivariate analyses as independent variables, adjusting the results. Anyway, mild 
symptoms – especially depressive ones – may affect the results by leading to an overestimation of b-TEMPS scores.

Fourth, MDD and BD show different clinical features and outcomes, with the former being highly heterogenous and 
not always characterized by the presence of seasonal course. In order to assess the relationship among seasonality and 
affective temperaments within the two diagnoses, a subgroup analysis would be necessary, which was not possible in the 
present study given the small sample size. However, we plan to increase our sample size, in order to verify if the 
relationship among temperaments and seasonality varies among MDD and BD patients.

Another limitation of the present study is the absence of an a priori power calculation, due to the exploratory nature of 
the analysis and the lack of existing data. However, an expansion of the sample size is currently being planned in order to 
strengthen the statistical robustness of future analyses. Given these reasons, further research is needed to better 
characterize the effect of temperaments on MDD and BD with seasonal recurrence.
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Conclusions
MDD and BD are frequent recurring mood disorders, characterized by high levels of disability and impairment in daily 
functioning. The complexity of both syndromes requires an adequate clinical characterization of individual patients, 
according to a personalized and tailored approach. In this respect, it appears necessary to explore affective temperaments 
and seasonality, since accumulating research have found that they are independently associated with severity and 
prognostic correlates. Evaluating temperamental dispositions and seasonal pattern of illness could drive clinical strategies 
aimed at achieving full patients’ recovery.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article.

Ethics Approval and Consent to Participate
This research was conducted in accordance with globally accepted standards of good practice, in agreement with the 
Declaration of Helsinki and with local regulations, having been approved by the Ethics Committee of University of 
Campania “Luigi Vanvitelli”, Naples. Written informed consent was released by all participants.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work.

Funding
There is no funding to report.

Disclosure
The authors declare that they have no competing interests in this work.

References
1. Vieta E, Berk M, Schulze TG, et al. Bipolar disorders. Nat Rev Dis Primers. 2018;4(18008). doi:10.1038/nrdp.2018.8
2. Fusar-Poli P, Estradé A, Stanghellini G, et al. The lived experience of depression: a bottom-up review co-written by experts by experience and 

academics. World Psychiatry. 2023;22(3):352–365. doi:10.1002/wps.21111
3. Ten Have M, Tuithof M, van Dorsselaer S, Schouten F, Luik AI, de Graaf R. Prevalence and trends of common mental disorders from 

2007–2009 to 2019–2022: results from the Netherlands Mental Health Survey and Incidence Studies (NEMESIS), including comparison of 
prevalence rates before vs. during the COVID-19 pandemic. World Psychiatry. 2023;22(2):275–285. doi:10.1002/wps.21087

4. Depressive disorder (Depression). Geneva: World Health Organization; 2023. Available from: https://www.who.int/news-room/fact-sheets 
/detail/depression. Accessed April 10, 2024.

5. Martinez-Aran A, Vieta E, Torrent C, et al. Functional outcome in bipolar disorder: the role of clinical and cognitive factors. Bipolar Disord. 
2007;9(1–2):103–113. doi:10.1111/j.1399-5618.2007.00327.x

6. Grande I, Goikolea JM, de Dios C, et al. Occupational disability in bipolar disorder: analysis of predictors of being on severe disablement 
benefit (PREBIS study data). Acta Psychiatr Scand. 2013;127(5):403–411. doi:10.1111/acps.12003

7. Lin CH, Yen YC, Chen MC, Chen CC. Depression and pain impair daily functioning and quality of life in patients with major depressive 
disorder. J Affect Disord. 2014;166:173–178. doi:10.1016/j.jad.2014.03.039

8. Gitlin MJ, Miklowitz DJ. The difficult lives of individuals with bipolar disorder: a review of functional outcomes and their implications for 
treatment. J Affect Disord. 2017;209:147–154. doi:10.1016/j.jad.2016.11.021

9. Sheehan DV, Nakagome K, Asami Y, Pappadopulos EA, Boucher M. Restoring function in major depressive disorder: a systematic review. 
J Affect Disord. 2017;215:299–313. doi:10.1016/j.jad.2017.02.029

10. Fiorillo A, Carpiniello B, De Giorgi S, et al. Assessment and management of cognitive and psychosocial dysfunctions in patients with major 
depressive disorder: a clinical review. Front Psychiatry. 2018;9(493). doi:10.3389/fpsyt.2018.00493

11. Malhi GS, Mann JJ. Depression. Lancet. 2018;392(10161):2299–2312. doi:10.1016/S0140-6736(18)31948-2
12. Bonnín CDM, Reinares M, Martínez-Arán A, et al. Improving functioning, quality of life, and well-being in patients with bipolar disorder. 

Int J Neuropsychopharmacol. 2019;22(8):467–477. doi:10.1093/ijnp/pyz018
13. Maj M, Stein DJ, Parker G, et al. The clinical characterization of the adult patient with depression aimed at personalization of management. 

World Psychiatry. 2020;19(3):269–293. doi:10.1002/wps.20771

Neuropsychiatric Disease and Treatment 2025:21                                                                              https://doi.org/10.2147/NDT.S529156                                                                                                                                                                                                                                                                                                                                                                                                   2219

Di Vincenzo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1038/nrdp.2018.8
https://doi.org/10.1002/wps.21111
https://doi.org/10.1002/wps.21087
https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://doi.org/10.1111/j.1399-5618.2007.00327.x
https://doi.org/10.1111/acps.12003
https://doi.org/10.1016/j.jad.2014.03.039
https://doi.org/10.1016/j.jad.2016.11.021
https://doi.org/10.1016/j.jad.2017.02.029
https://doi.org/10.3389/fpsyt.2018.00493
https://doi.org/10.1016/S0140-6736(18)31948-2
https://doi.org/10.1093/ijnp/pyz018
https://doi.org/10.1002/wps.20771


14. Sampogna G, Del Vecchio V, Giallonardo V, Luciano M, Fiorillo A. Diagnosis, clinical features, and therapeutic implications of agitated 
depression. Psychiatr Clin North Am. 2020;43(1):47–57. doi:10.1016/j.psc.2019.10.011

15. Killaspy H, Harvey C, Brasier C, et al. Community-based social interventions for people with severe mental illness: a systematic review and 
narrative synthesis of recent evidence. World Psychiatry. 2022;21(1):96–123. doi:10.1002/wps.20940

16. Pompili M, Innamorati M, Erbuto D, et al. High depression symptomatology and mental pain characterize suicidal psychiatric patients. Eur 
Psychiatry. 2022;65(1):e54. doi:10.1192/j.eurpsy.2022.2312

17. Berk M. Biomarkers in psychiatric disorders: status quo, impediments and facilitators. World Psychiatry. 2023;22(2):174–176. doi:10.1002/ 
wps.21071

18. Berk M, Köhler-Forsberg O, Turner M, et al. Comorbidity between major depressive disorder and physical diseases: a comprehensive review of 
epidemiology, mechanisms and management. World Psychiatry. 2023;22(3):366–387. doi:10.1002/wps.21110

19. Dragioti E, Radua J, Solmi M, et al. Impact of mental disorders on clinical outcomes of physical diseases: an umbrella review assessing 
population attributable fraction and generalized impact fraction. World Psychiatry. 2023;22(1):86–104. doi:10.1002/wps.21068

20. Maj M. Understanding depression beyond the “mind-body” dichotomy. World Psychiatry. 2023;22(3):349–350. doi:10.1002/wps.21142
21. Luciano M, Del Vecchio V, Sampogna G, De Rosa C, Fiorillo A. Including family members in psychoeducation for bipolar disorder: is it worth 

it? Bipolar Disord. 2015;17(4):458–459. doi:10.1111/bdi.12298
22. Fiorillo A, Del Vecchio V, Luciano M, et al. Feasibility of a psychoeducational family intervention for people with bipolar I disorder and their 

relatives: results from an Italian real-world multicentre study. J Affect Disord. 2016;190:657–662. doi:10.1016/j.jad.2015.10.060
23. Maj M. Why the clinical utility of diagnostic categories in psychiatry is intrinsically limited and how we can use new approaches to 

complement them. World Psychiatry. 2018;17(2):121–122. doi:10.1002/wps.20512
24. Dell’Osso B, Albert U, Carrà G, et al. How to improve adherence to antidepressant treatments in patients with major depression: 

a psychoeducational consensus checklist. Ann Gen Psychiatry. 2020;19(61). doi:10.1186/s12991-020-00306-2
25. McIntyre RS, Berk M, Brietzke E, et al. Bipolar disorders. Lancet. 2020;396(10265):1841–1856. PMID: 33278937. doi:10.1016/S0140- 

6736(20)31544-0
26. Atwoli L, Muhia J, Wanja Gitau C. From diversity to individualized care: Africa’s contribution to psychiatry. World Psychiatry. 2022;21 

(3):424–426. doi:10.1002/wps.21007
27. Boschloo L, Hieronymus F, Cuijpers P; ICECA Work Group. Clinical response to SSRIs relative to cognitive behavioral therapy in depression: 

a symptom-specific approach. World Psychiatry. 2022;21(1):152–153. doi:10.1002/wps.20944
28. Davidson L, Tondora J. Person-centred care planning as foundational to clinical practice. World Psychiatry. 2022;21(1):1–2. doi:10.1002/ 

wps.20922
29. Hieronymus F, Lisinski A, Østergaard SD, Eriksson E. The response pattern to SSRIs as assessed by the montgomery-åsberg depression rating 

scale: a patient-level meta-analysis. World Psychiatry. 2022;21(3):472–473. doi:10.1002/wps.21029
30. Jacob KS. Acute psychiatric care: the need for contextual understanding and tailored solutions. World Psychiatry. 2022;21(2):238–239. 

doi:10.1002/wps.20964
31. Krueger RF. Incremental integration of nosological innovations is improving psychiatric diagnosis and treatment. World Psychiatry. 2022;21 

(3):416–417. doi:10.1002/wps.21001
32. McIntyre RS, Alda M, Baldessarini RJ, et al. The clinical characterization of the adult patient with bipolar disorder aimed at personalization of 

management. World Psychiatry. 2022;21(3):364–387. doi:10.1002/wps.20997
33. Roe D, Slade M, Jones N. The utility of patient-reported outcome measures in mental health. World Psychiatry. 2022;21(1):56–57. doi:10.1002/ 

wps.20924
34. Sharan P. Implementation strategies for the new world mental health report in low-resource settings. World Psychiatry. 2022;21(3):466–467. 

doi:10.1002/wps.21032
35. Stein DJ, Shoptaw SJ, Vigo DV, et al. Psychiatric diagnosis and treatment in the 21st century: paradigm shifts versus incremental integration. 

World Psychiatry. 2022;21(3):393–414. doi:10.1002/wps.20998
36. Abi-Dargham A, Moeller SJ, Ali F, et al. Candidate biomarkers in psychiatric disorders: state of the field. World Psychiatry. 2023;22 

(2):236–262. doi:10.1002/wps.21078
37. Mayberg HS, Dunlop BW. Balancing the beautiful and the good in pursuit of biomarkers for depression. World Psychiatry. 2023;22(2):265–267. 

doi:10.1002/wps.21081
38. Phillips ML. Promising approaches in the search for biomarkers of bipolar disorder. World Psychiatry. 2023;22(2):264–265. doi:10.1002/ 

wps.21080
39. Leichsenring F, Steinert C, Rost F, Abbass A, Heim N, Ioannidis JPA. A critical assessment of NICE guidelines for treatment of depression. 

World Psychiatry. 2023;22(1):43–45. doi:10.1002/wps.21039
40. Roccatagliata G. A History of Ancient Psychiatry. New York: Greenwood Press; 1986.
41. Rosenthal NE, Sack DA, Gillin JC, et al. Seasonal affective disorder. A description of the syndrome and preliminary findings with light therapy. 

Arch Gen Psychiatry. 1984;41(1):72–80. doi:10.1001/archpsyc.1984.01790120076010
42. Wehr TA, Sack DA, Rosenthal NE. Seasonal affective disorder with summer depression and winter hypomania. Am J Psychiatry. 1987;144 

(12):1602–1603. doi:10.1176/ajp.144.12.1602
43. Kasper S, Rogers SL, Yancey A, Schulz PM, Skwerer RG, Rosenthal NE. Phototherapy in individuals with and without subsyndromal seasonal 

affective disorder. Arch Gen Psychiatry. 1989;46(9):837–844. doi:10.1001/archpsyc.1989.01810090079011
44. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Fifth ed. Arlington: American Psychiatric 

Association; 2013.
45. ICD-11: international classification of diseases (11th revision). Geneva: World Health Organization; 2022. Available from: https://icd.who.int/. 

Accessed April 14, 2024.
46. Rosen LN, Targum SD, Terman M, et al. Prevalence of seasonal affective disorder at four latitudes. Psychiatry Res. 1990;31(2):131–144. 

doi:10.1016/0165-1781(90)90116-m
47. Magnusson A. An overview of epidemiological studies on seasonal affective disorder. Acta Psychiatr Scand. 2000;101(3):176–184. 

doi:10.1034/j.1600-0447.2000.101003176.x

https://doi.org/10.2147/NDT.S529156                                                                                                                                                                                                                                                                                                                                                                                                                                          Neuropsychiatric Disease and Treatment 2025:21 2220

Di Vincenzo et al                                                                                                                                                                   

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.psc.2019.10.011
https://doi.org/10.1002/wps.20940
https://doi.org/10.1192/j.eurpsy.2022.2312
https://doi.org/10.1002/wps.21071
https://doi.org/10.1002/wps.21071
https://doi.org/10.1002/wps.21110
https://doi.org/10.1002/wps.21068
https://doi.org/10.1002/wps.21142
https://doi.org/10.1111/bdi.12298
https://doi.org/10.1016/j.jad.2015.10.060
https://doi.org/10.1002/wps.20512
https://doi.org/10.1186/s12991-020-00306-2
https://doi.org/10.1016/S0140-6736(20)31544-0
https://doi.org/10.1016/S0140-6736(20)31544-0
https://doi.org/10.1002/wps.21007
https://doi.org/10.1002/wps.20944
https://doi.org/10.1002/wps.20922
https://doi.org/10.1002/wps.20922
https://doi.org/10.1002/wps.21029
https://doi.org/10.1002/wps.20964
https://doi.org/10.1002/wps.21001
https://doi.org/10.1002/wps.20997
https://doi.org/10.1002/wps.20924
https://doi.org/10.1002/wps.20924
https://doi.org/10.1002/wps.21032
https://doi.org/10.1002/wps.20998
https://doi.org/10.1002/wps.21078
https://doi.org/10.1002/wps.21081
https://doi.org/10.1002/wps.21080
https://doi.org/10.1002/wps.21080
https://doi.org/10.1002/wps.21039
https://doi.org/10.1001/archpsyc.1984.01790120076010
https://doi.org/10.1176/ajp.144.12.1602
https://doi.org/10.1001/archpsyc.1989.01810090079011
https://icd.who.int/
https://doi.org/10.1016/0165-1781(90)90116-m
https://doi.org/10.1034/j.1600-0447.2000.101003176.x


48. Alhenaki BA, Alsubait AK, Abuhaimed M, Aljurayyad FO, Alsubaie MN, Agha S. The prevalence of mood disorders among health and 
non-health undergraduate students in King Saud University, Riyadh, Saudi Arabia: a cross-sectional study. Cureus. 2023;15(12):e51075. 
doi:10.7759/cureus.51075

49. Bjorvatn B, Saxvig IW, Waage S, Pallesen S. Self-reported seasonality is strongly associated with chronotype and weakly associated with 
latitude. Chronobiol Int. 2021;38(2):278–285. doi:10.1080/07420528.2020.1844725

50. Shin K, Schaffer A, Levitt AJ, Boyle MH. Seasonality in a community sample of bipolar, unipolar and control subjects. J Affect Disord. 2005;86 
(1):19–25. doi:10.1016/j.jad.2004.11.010

51. Geoffroy PA, Bellivier F, Scott J, Etain B. Seasonality and bipolar disorder: a systematic review, from admission rates to seasonality of 
symptoms. J Affect Disord. 2014;168:210–223. doi:10.1016/j.jad.2014.07.002

52. Michalak EE, Wilkinson C, Hood K, Dowrick C. Seasonal and nonseasonal depression: how do they differ? Symptom profile, clinical and 
family history in a general population sample. J Affect Disord. 2002;69(1–3):185–192. doi:10.1016/s0165-0327(01)00329-9

53. Young MA, Blodgett C, Reardon A. Measuring seasonality: psychometric properties of the seasonal pattern assessment questionnaire and the 
inventory for seasonal variation. Psychiatry Res. 2003;117(1):75–83. doi:10.1016/s0165-1781(02)00299-8

54. Westrin A, Lam RW. Seasonal affective disorder: a clinical update. Ann Clin Psychiatry. 2007;19(4):239–246. doi:10.1080/10401230701653476
55. Winthorst WH, Roest AM, Bos EH, et al. Seasonal affective disorder and non-seasonal affective disorders: results from the NESDA study. 

BJPsych Open. 2017;3(4):196–203. doi:10.1192/bjpo.bp.116.004960
56. Øverland S, Woicik W, Sikora L, et al. Seasonality and symptoms of depression: a systematic review of the literature. Epidemiol Psychiatr Sci. 

2019;29:e31. doi:10.1017/S2045796019000209
57. Rajajärvi E, Antila M, Kieseppä T, Lönnqvist J, Tuulio-Henriksson A, Partonen T. The effect of seasons and seasonal variation on 

neuropsychological test performance in patients with bipolar I disorder and their first-degree relatives. J Affect Disord. 2010;127(1–3):58–65. 
doi:10.1016/j.jad.2010.04.021

58. Sullivan B, Payne TW. Affective disorders and cognitive failures: a comparison of seasonal and nonseasonal depression. Am J Psychiatry. 
2007;164(11):1663–1667. doi:10.1176/appi.ajp.2007.06111792

59. Hochman E, Valevski A, Onn R, Weizman A, Krivoy A. Seasonal pattern of manic episode admissions among bipolar I disorder patients is 
associated with male gender and presence of psychotic features. J Affect Disord. 2016;190:123–127. doi:10.1016/j.jad.2015.10.002

60. Postolache TT, Mortensen PB, Tonelli LH, et al. Seasonal spring peaks of suicide in victims with and without prior history of hospitalization for 
mood disorders. J Affect Disord. 2010;121(1–2):88–93. doi:10.1016/j.jad.2009.05.015

61. Palmu R, Koskinen S, Partonen T. Seasonal changes in mood and behavior contribute to suicidality and worthlessness in a population-based 
study. J Psychiatr Res. 2022;150:184–188. doi:10.1016/j.jpsychires.2022.03.048

62. Della DF, Allison S, Bidargaddi N, Wa SK, Bastiampillai T. An umbrella systematic review of seasonality in mood disorders and suicide risk: 
the impact on demand for primary behavioral health care and acute psychiatric services. Prim Care Companion CNS Disord. 2023;25 
(3):22r03395. doi:10.4088/PCC.22r03395

63. Sher L. Alcoholism and seasonal affective disorder. Compr Psychiatry. 2004;45(1):51–56. doi:10.1016/j.comppsych.2003.09.007
64. Morales-Muñoz I, Koskinen S, Partonen T. Seasonal affective disorder and alcohol abuse disorder in a population-based study. Psychiatry Res. 

2017;253:91–98. doi:10.1016/j.psychres.2017.03.029
65. Rihmer Z, Akiskal KK, Rihmer A, Akiskal HS. Current research on affective temperaments. Curr Opin Psychiatry. 2010;23(1):12–18. 

doi:10.1097/YCO.0b013e32833299d4
66. Vazquez GH, Gonda X. Affective temperaments and mood disorders: a review of current knowledge. Curr Psychiatry Rev. 2013;9(1):21–32. 

doi:10.2174/1573400511309010004
67. Jylhä PJ, Rosenström T, Mantere O, et al. Temperament, character, and suicide attempts in unipolar and bipolar mood disorders. J Clin 

Psychiatry. 2016;77(2):252–260. doi:10.4088/JCP.14m09472
68. Erbuto D, Innamorati M, Lamis DA, et al. Mediators in the association between affective temperaments and suicide risk among psychiatric 

inpatients. Psychiatry. 2018;81(3):240–257. doi:10.1080/00332747.2018.1480251
69. Fico G, Caivano V, Zinno F, et al. 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. 2019;55(7):390. doi:10.3390/medicina55070390
70. Luciano M, Janiri D, Fiorillo A, Sani G. Clinical picture, temperament, and personality of patients with mixed states. Psychiatr Clin North Am. 

2020;43(1):15–26. doi:10.1016/j.psc.2019.10.002
71. Luciano M, Steardo L Jr, Sampogna G, et al. Affective temperaments and illness severity in patients with bipolar disorder. Medicina. 2021;57 

(1):54. doi:10.3390/medicina57010054
72. Luciano M, Sampogna G, Mancuso E, et al. Trait-related impulsivity, affective temperaments and mood disorders: results from a real-world 

multicentric study. Brain Sci. 2022;12(11):1554. doi:10.3390/brainsci12111554
73. Luciano M, Sampogna G, Della Rocca B, et al. The impact of affective temperaments on suicidal ideation and behaviors: results from an 

observational multicentric study on patients with mood disorders. Brain Sci. 2023;13(1):117. doi:10.3390/brainsci13010117
74. Liu T, Xu G, Lu W, et al. Affective temperament traits measured by TEMPS-A and their associations with cognitive functions among offspring 

of parents with bipolar disorder with and without subthreshold symptoms. J Affect Disord. 2021;283:377–383. doi:10.1016/j.jad.2021.01.061
75. Di Vincenzo M, Sampogna G, Della Rocca B, et al. What influences psychological functioning in patients with mood disorders? The role of 

clinical, sociodemographic, and temperamental characteristics in a naturalistic study. Ann Gen Psychiatry. 2022;21(1):51. doi:10.1186/s12991- 
022-00428-9

76. Simonetti A, Luciano M, Sampogna G, et al. Effect of affective temperament on illness characteristics of subjects with bipolar disorder and 
major depressive disorder. J Affect Disord. 2023;334:227–237. doi:10.1016/j.jad.2023.04.130

77. Janiri D, Simonetti A, Luciano M, et al. Type of cycle, temperament and childhood trauma are associated with lithium response in patients with 
bipolar disorders. Int J Bipolar Disord. 2024;12(1):10. doi:10.1186/s40345-024-00331-0

78. Akiskal HS, Hirschfeld RM, Yerevanian BI. The relationship of personality to affective disorders. Arch Gen Psychiatry. 1983;40(7):801–810. 
doi:10.1001/archpsyc.1983.01790060099013

Neuropsychiatric Disease and Treatment 2025:21                                                                              https://doi.org/10.2147/NDT.S529156                                                                                                                                                                                                                                                                                                                                                                                                   2221

Di Vincenzo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.7759/cureus.51075
https://doi.org/10.1080/07420528.2020.1844725
https://doi.org/10.1016/j.jad.2004.11.010
https://doi.org/10.1016/j.jad.2014.07.002
https://doi.org/10.1016/s0165-0327(01)00329-9
https://doi.org/10.1016/s0165-1781(02)00299-8
https://doi.org/10.1080/10401230701653476
https://doi.org/10.1192/bjpo.bp.116.004960
https://doi.org/10.1017/S2045796019000209
https://doi.org/10.1016/j.jad.2010.04.021
https://doi.org/10.1176/appi.ajp.2007.06111792
https://doi.org/10.1016/j.jad.2015.10.002
https://doi.org/10.1016/j.jad.2009.05.015
https://doi.org/10.1016/j.jpsychires.2022.03.048
https://doi.org/10.4088/PCC.22r03395
https://doi.org/10.1016/j.comppsych.2003.09.007
https://doi.org/10.1016/j.psychres.2017.03.029
https://doi.org/10.1097/YCO.0b013e32833299d4
https://doi.org/10.2174/1573400511309010004
https://doi.org/10.4088/JCP.14m09472
https://doi.org/10.1080/00332747.2018.1480251
https://doi.org/10.3390/medicina55070390
https://doi.org/10.1016/j.psc.2019.10.002
https://doi.org/10.3390/medicina57010054
https://doi.org/10.3390/brainsci12111554
https://doi.org/10.3390/brainsci13010117
https://doi.org/10.1016/j.jad.2021.01.061
https://doi.org/10.1186/s12991-022-00428-9
https://doi.org/10.1186/s12991-022-00428-9
https://doi.org/10.1016/j.jad.2023.04.130
https://doi.org/10.1186/s40345-024-00331-0
https://doi.org/10.1001/archpsyc.1983.01790060099013


79. Akiskal HS, Akiskal KK, Haykal RF, Manning JS, Connor PD. 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(1–2):3–16. doi:10.1016/j. 
jad.2004.12.001

80. Akiskal HS. The temperamental foundations of affective disorders. In: Mundt C, Hahlweg K, Fiedler P, editors. Interpersonal Factors in the 
Origin and Course of Affective Disorders. London: Gaskell; 1996:3–30.

81. Akiskal HS, Pinto O. The evolving bipolar spectrum. Prototypes I, II, III, and IV. Psychiatr Clin North Am. 1999;22(3):517–34,vii. doi:10.1016/ 
s0193-953x(05)70093-9

82. Akiskal HS. Validating ‘hard’ and ‘soft’ phenotypes within the bipolar spectrum: continuity or discontinuity? J Affect Disord. 2003;73 
(1–2):1–5. doi:10.1016/s0165-0327(02)00390-7

83. Perugi G, Toni C, Maremmani I, et al. The influence of affective temperaments and psychopathological traits on the definition of bipolar 
disorder subtypes: a study on bipolar I Italian national sample. J Affect Disord. 2012;136(1–2):e41–e49. doi:10.1016/j.jad.2009.12.027

84. Solmi M, Zaninotto L, Toffanin T, et al. A comparative meta-analysis of TEMPS scores across mood disorder patients, their first-degree 
relatives, healthy controls, and other psychiatric disorders. J Affect Disord. 2016;196:32–46. doi:10.1016/j.jad.2016.02.013

85. Pompili M, Baldessarini RJ, Innamorati M, et al. Temperaments in psychotic and major affective disorders. J Affect Disord. 2018;225:195–200. 
doi:10.1016/j.jad.2017.08.026

86. Morishita C, Kameyama R, Toda H, et al. TEMPS-A (short version) plays a supplementary role in the differential diagnosis between major 
depressive disorder and bipolar disorder. Psychiatry Clin Neurosci. 2021;75(5):166–171. doi:10.1111/pcn.13198

87. Altınbaş K, İnce B, Gülöksüz S. Affective temperament and seasonality in bipolar disorder. Psychiatry Danub. 2019;31(1):106–110. 
doi:10.24869/psyd.2019.106

88. First MB, Williams JBW, Karg RS, Spitzer RL. Structured Clinical Interview for DSM-5—research Version (SCID-5 for DSM-5, Research 
Version; SCID-5-RV). Arlington: American Psychiatric Association; 2015.

89. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol. 1959;32(1):50–55. doi:10.1111/j.2044-8341.1959.tb00467.x
90. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960;23(1):56–62. doi:10.1136/jnnp.23.1.56
91. Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating scale for mania: reliability, validity and sensitivity. Br J Psychiatry. 1978;133:429–435. 

doi:10.1192/bjp.133.5.429
92. Morosini PL, Magliano L, Brambilla L, Ugolini S, Pioli R. Development, reliability and acceptability of a new version of the DSM-IV Social 

and Occupational Functioning Assessment Scale (SOFAS) to assess routine social functioning. Acta Psychiatr Scand. 2000;101(4):323–329.
93. Fossati A, Di Ceglie A, Acquarini E, Barratt ES. Psychometric properties of an Italian version of the Barratt Impulsiveness Scale-11 (BIS-11) in 

nonclinical subjects. J Clin Psychol. 2001;57(6):815–828. doi:10.1002/jclp.1051
94. 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(1):7–12. doi:10.1177/002076409904500102
95. Rosenthal NE, Bradt GH, Wehr TA. Seasonal Pattern Assessment Questionnaire (SPAQ). Bethesda: National Institute of Mental Health; 1984.
96. Kasper S, Wehr TA, Bartko JJ, Gaist PA, Rosenthal NE. Epidemiological findings of seasonal changes in mood and behavior. A telephone 

survey of Montgomery County, Maryland. Arch Gen Psychiatry. 1989;46(9):823–833. doi:10.1001/archpsyc.1989.01810090065010
97. Reynaud E, Berna F, Haffen E, et al. Validity and Usage of the Seasonal Pattern Assessment Questionnaire (SPAQ) in a French population of 

patients with depression, bipolar disorders and controls. J Clin Med. 2021;10(9):1897. doi:10.3390/jcm10091897
98. Fico G, Luciano M, Sampogna G, et al. Validation of the brief TEMPS-M temperament questionnaire in a clinical Italian sample of bipolar and 

cyclothymic patients. J Affect Disord. 2020;260:458–462. doi:10.1016/j.jad.2019.09.034
99. Fico G, de Toffol M, Anmella G, et al. Clinical correlates of seasonality in bipolar disorder: a specifier that needs specification? Acta Psychiatr 

Scand. 2021;143(2):162–171. doi:10.1111/acps.13251
100. Aguglia A, Cuomo A, Amerio A, et al. A new approach for seasonal pattern: is it related to bipolarity dimension? Findings from an Italian 

multicenter study. Int J Psychiatry Clin Pract. 2021;25(1):73–81. doi:10.1080/13651501.2020.1862235
101. Maremmani I, Akiskal HS, Signoretta S, Liguori A, Perugi G, Cloninger R. The relationship of Kraepelian affective temperaments (as measured 

by TEMPS-I) to the tridimensional personality questionnaire (TPQ). J Affect Disord. 2005;85(1–2):17–27. doi:10.1016/S0165-0327(03)00099-5
102. Magnusson A. Validation of the Seasonal Pattern Assessment Questionnaire (SPAQ). J Affect Disord. 1996;40(3):121–129. doi:10.1016/0165- 

0327(96)00036-5
103. Mersch PP, Vastenburg NC, Meesters Y, et al. The reliability and validity of the seasonal pattern assessment questionnaire: a comparison 

between patient groups. J Affect Disord. 2004;80(2–3):209–219. doi:10.1016/S0165-0327(03)00114-9
104. Levitt AJ, Joffe RT, Brecher D, MacDonald C. Anxiety disorders and anxiety symptoms in a clinic sample of seasonal and non-seasonal 

depressives. J Affect Disord. 1993;28(1):51–56. doi:10.1016/0165-0327(93)90076-v
105. Pendse B, Westrin A, Engström G. Temperament traits in seasonal affective disorder, suicide attempters with non-seasonal major depression and 

healthy controls. J Affect Disord. 1999;54(1–2):55–65. doi:10.1016/s0165-0327(98)00134-7
106. Altinbas K, Guloksuz S, Oral ET. Metabolic syndrome prevalence in different affective temperament profiles in bipolar-I disorder. Braz 

J Psychiatry. 2013;35(2):131–135. doi:10.1590/1516-4446-2011-0746
107. Costa PT Jr, McCrae RR. Domains and facets: hierarchical personality assessment using the revised NEO personality inventory. J Pers Assess. 

1995;64(1):21–50. doi:10.1207/s15327752jpa6401_2
108. Murray GW, Hay DA, Armstrong SM. Personality factors in seasonal affective disorder: is seasonality an aspect of neuroticism? Pers Individ 

Differ. 1995;19(5):613–617. doi:10.1016/0191-8869(95)00105-F
109. Gordon T, Keel J, Hardin TA, Rosenthal NE. Seasonal mood change and neuroticism: the same construct? Compr Psychiatry. 1999;40 

(6):415–417. doi:10.1016/s0010-440x(99)90083-4
110. Hemmati A, Rezaei F, Rahmani K, et al. Meta-analytic review of temperamental correlates of the five-factor model and hierarchical taxonomy 

of psychopathology domains. Indian J Psychol Med. 2024;46(3):208–220. doi:10.1177/02537176231210396
111. Swann AC, Steinberg JL, Lijffijt M, Moeller FG. Impulsivity: differential relationship to depression and mania in bipolar disorder. J Affect 

Disord. 2008;106(3):241–248. doi:10.1016/j.jad.2007.07.011
112. Goikolea JM, Colom F, Martínez-Arán A, et al. Clinical and prognostic implications of seasonal pattern in bipolar disorder: a 10-year follow-up 

of 302 patients. Psychol Med. 2007;37(11):1595–1599. doi:10.1017/S0033291707000864

https://doi.org/10.2147/NDT.S529156                                                                                                                                                                                                                                                                                                                                                                                                                                          Neuropsychiatric Disease and Treatment 2025:21 2222

Di Vincenzo et al                                                                                                                                                                   

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.jad.2004.12.001
https://doi.org/10.1016/j.jad.2004.12.001
https://doi.org/10.1016/s0193-953x(05)70093-9
https://doi.org/10.1016/s0193-953x(05)70093-9
https://doi.org/10.1016/s0165-0327(02)00390-7
https://doi.org/10.1016/j.jad.2009.12.027
https://doi.org/10.1016/j.jad.2016.02.013
https://doi.org/10.1016/j.jad.2017.08.026
https://doi.org/10.1111/pcn.13198
https://doi.org/10.24869/psyd.2019.106
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1136/jnnp.23.1.56
https://doi.org/10.1192/bjp.133.5.429
https://doi.org/10.1002/jclp.1051
https://doi.org/10.1177/002076409904500102
https://doi.org/10.1001/archpsyc.1989.01810090065010
https://doi.org/10.3390/jcm10091897
https://doi.org/10.1016/j.jad.2019.09.034
https://doi.org/10.1111/acps.13251
https://doi.org/10.1080/13651501.2020.1862235
https://doi.org/10.1016/S0165-0327(03)00099-5
https://doi.org/10.1016/0165-0327(96)00036-5
https://doi.org/10.1016/0165-0327(96)00036-5
https://doi.org/10.1016/S0165-0327(03)00114-9
https://doi.org/10.1016/0165-0327(93)90076-v
https://doi.org/10.1016/s0165-0327(98)00134-7
https://doi.org/10.1590/1516-4446-2011-0746
https://doi.org/10.1207/s15327752jpa6401_2
https://doi.org/10.1016/0191-8869(95)00105-F
https://doi.org/10.1016/s0010-440x(99)90083-4
https://doi.org/10.1177/02537176231210396
https://doi.org/10.1016/j.jad.2007.07.011
https://doi.org/10.1017/S0033291707000864


113. Yang AC, Yang CH, Hong CJ, et al. Effects of age, sex, index admission, and predominant polarity on the seasonality of acute admissions for 
bipolar disorder: a population-based study. Chronobiol Int. 2013;30(4):478–485. doi:10.3109/07420528.2012.741172

114. Oyane NM, Bjelland I, Pallesen S, Holsten F, Bjorvatn B. Seasonality is associated with anxiety and depression: the Hordaland health study. 
J Affect Disord. 2008;105(1–3):147–155. doi:10.1016/j.jad.2007.05.002

115. Winthorst WH, Post WJ, Meesters Y, Penninx BW, Nolen WA. Seasonality in depressive and anxiety symptoms among primary care patients 
and in patients with depressive and anxiety disorders; results from the Netherlands study of depression and anxiety. BMC Psychiatry. 2011;11 
(198). doi:10.1186/1471-244X-11-198

116. Pendse BP, Ojehagen A, Engström G, Träskman-Bendz L. Social characteristics of seasonal affective disorder patients: comparison with suicide 
attempters with non-seasonal major depression and other mood disorder patients. Eur Psychiatry. 2003;18(1):36–39. doi:10.1016/s0924- 
9338(02)00007-x

117. Michalak EE, Murray G, Levitt AJ, et al. Quality of life as an outcome indicator in patients with seasonal affective disorder: results from the 
Can-SAD study. Psychol Med. 2007;37(5):727–736. doi:10.1017/S0033291706009378

118. Michalak EE, Tam EM, Manjunath CV, et al. Generic and health-related quality of life in patients with seasonal and nonseasonal depression. 
Psychiatry Res. 2004;128(3):245–251. doi:10.1016/j.psychres.2004.01.012

119. Øyane NM, Holsten F, Ursin R, Bjorvatn B. Seasonal variations in mood and behaviour associated with gender, annual income and education: 
the Hordaland health study. Eur J Epidemiol. 2005;20(11):929–937. PMID: 16284871. doi:10.1007/s10654-005-2952-0

Neuropsychiatric Disease and Treatment                                                                                    

Publish your work in this journal 
Neuropsychiatric Disease and Treatment is an international, peer-reviewed journal of clinical therapeutics and pharmacology focusing on 
concise rapid reporting of clinical or pre-clinical studies on a range of neuropsychiatric and neurological disorders. This journal is indexed on 
PubMed Central, the ‘PsycINFO’ database and CAS, and is the official journal of The International Neuropsychiatric Association (INA). The 
manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/neuropsychiatric-disease-and-treatment-journal

Neuropsychiatric Disease and Treatment 2025:21                                                                                     2223

Di Vincenzo et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3109/07420528.2012.741172
https://doi.org/10.1016/j.jad.2007.05.002
https://doi.org/10.1186/1471-244X-11-198
https://doi.org/10.1016/s0924-9338(02)00007-x
https://doi.org/10.1016/s0924-9338(02)00007-x
https://doi.org/10.1017/S0033291706009378
https://doi.org/10.1016/j.psychres.2004.01.012
https://doi.org/10.1007/s10654-005-2952-0
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Background
	Methods
	Participants
	Assessment
	Statistical Analysis

	Results
	Patients’ Sociodemographic and Clinical Characteristics
	Univariate Analyses
	Linear Regression Analysis

	Discussion
	Conclusions
	Data Sharing Statement
	Ethics Approval and Consent to Participate
	Author Contributions
	Funding
	Disclosure

