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Introduction: Bipolar disorder (BD) onset typically occurs between 15 and 30 years,

being diagnosed under the age of 50 in 90% of cases, named “non-late onset BD”

(non-LOBD). However, clinical observation of late-onset BD (LOBD) raised some concern

regarding a differential psychopathological pattern, outcomes and treatment, including a

specific affective temperament vulnerability. Therefore, an exploratory study in the “real

world” was carried out by investigating psychopathological and temperamental features

of a psychogeriatric cohort of LOBD and non-LOBD subjects.

Methods: A total of 180 patients affected with BD-I, BD-II, and Cyclothymic

Disorder were screened in a Mood Disorder Outpatient Service, during the timeframe

January 2019-August 2021. Out of 78 enrolled outpatients, 66 (33 non-LOBD,

33 LOBD) were recruited, by the retrospective collection of sociodemographic,

cognitive, psychopathological and clinical assessment, including the short-version of the

Temperament Evaluation of Memphis, Pisa, and San Diego (TEMPS-M).

Results: LOBD is significantly associated with higher rates of BD-II diagnosis (χ2

= 27.692, p < 0.001), depressive episodes (p = 0.025), mixed states (p = 0.009),

predominant depressive and anxious affective temperaments (p < 0.001). Non-LOBD

is significantly associated with higher endocrinological (χ2 = 6.988, p = 0.008) and

metabolic comorbidity (χ2 = 5.987, p = 0.014), a diagnosis of BD-I, manic episodes,

and predominant hyperthymic affective temperaments (p= 0.001). GDS (p< 0.001) and

MSRS (p = 0.005) scores were significantly higher in LOBD.

Conclusion: Further longitudinal studies with larger sample sizes and a control group are

needed to determine whether LOBD may represent a distinct psychopathological entity

from non-LOBD and evaluate differences (if any) in terms of prognosis and treatment

between non-LOBD and LOBD.

Keywords: affective temperament, bipolar disorder, late onset bipolar disorder, late onset, late mania,

psychogeriatric, temperament
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INTRODUCTION

Life expectancy has considerably increased in the last century due
to improved health care, socioeconomic progress, technological
and lifestyle changes (1, 2). The World Health Organization
(WHO) (3) estimates that by 2050, the worldwide elderly
population will increase more than 2-fold, becoming around
22% of the entire population (3). However, the increasing life
expectancy generated a profound change in the epidemiology of
various diseases, including psychiatric disorders (3, 4).

Psychogeriatrics represents a new emerging neuroscientific
branch of psychiatry, born from the above-mentioned social
upheaval, following the model of healthy aging to differentiate
regular aging-related changes from neurological or psychiatric
dysfunctions (5). A psychiatric disease may often have an
onset during adolescence or young adulthood, even though the
possibility of later onset due to age-specific psychopathological
triggers has also been documented (e.g., deterioration of mental
and/or physical status, lifestyle and social role changes, isolation
and loneliness, and so forth) (6).

Although most cases of bipolar disorder (BD) usually occur
before the age of 25, being diagnosed under the age of 50
in 90% of cases [i.e., “non-late onset BD” (non-LOBD)], the
onset of BD may potentially happen at all stages of life, from
childhood [e.g., very-early-onset BD (VEOBD) and early-onset
BD (EOBD)], intermediate/conventional-onset BD to geriatric
age [e.g., late-onset BD (LOBD)] (7–10). Scientific literature
on LOBD is still scarce. However, it has been hypothesized
that rising life expectancy may potentially lead to an overall
increased incidence of mood disorders, including BD, in
advanced ages (11). Accordingly, one could argue whether
non-LOBD and LOBD in the psychogeriatric population could
be distinct nosological entities, with different etiopathogenesis,
psychopathology, clinical course, and treatment. A well-
established hypothesis is that predominant temperament
may be a vulnerability factor in the development of BD
and may influence the psychopathological manifestation,
clinical course, and onset age among BD patients (12–14).
In particular, predominant hyperthymic and depressive
temperaments have been found to be more related to the
“classic” BD picture, while cyclothymic, anxious, and irritable
temperaments have been found to be more likely associated
with more complex or atypical BD pictures (14). Moreover,
the neuroprogression/neurodegenerative BD hypothesis and
staging models of BD, as well as the acknowledgment of

significant heterogeneity existing between non-LOBD vs. LOBD

presentations of the illness (15) might support the potential

detrimental role of BD relapses in explaining the differences
between non-LOBD and LOBD in the psychopathological course,
outcomes, and prognosis, even though data are still contradictory
(7, 16). Furthermore, subsyndromal/attenuated symptomatology
(i.e., mood symptoms present at a level of intensity below the
threshold required to diagnose a mood episode over the life) may
dominate the clinical course of BD (17, 18). In particular, it has
been already documented that LOBD subjects may experience a
burden of episodic and subsyndromal symptomatology (19–21).
Therefore, some authors argued whether LOBD may be the

expression of an attenuated/subsyndromal vulnerability to BD,
triggered by age-specific psychopathological factors (22).

Therefore, due to the poor literature regarding the clinical
characterization of LOBD vs. non-LOBD in psychogeriatric BD
populations, there is the need for further clinical discrimination
between non-LOBD and LOBD presentations, particularly by
deepening the affective temperament profile as well as the
“organic” and “subsyndromal/attenuated” hypothesis. Moreover,
while a clear cut-off age discriminating between non-LOBD
and LOBD appears not significant from a clinical standpoint,
essentially due to several confounding factors, existing evidence
suggests a grossly bi-modal distribution for the age of BD onset,
being 50 years old considered a reliable threshold, as already
supported by several authors and proposed by the International
Society of Bipolar Disorder (ISBD) Task Force (7, 23–27).

Therefore, in the present exploratory study, we aimed at
characterizing and comparing non-LOBD and LOBD from
a clinical and psychopathological perspective in a cohort of
psychogeriatric outpatients with a diagnosis of BD type I (BD-
I), type II (BD-II), and Cyclothymic Disorder (CYC). The
primary aim was to identify the differences (if any) between non-
LOBD and LOBD in basic affective temperamental profiles and
their association with a specific psychopathological pattern in
later life. Secondary exploratory objectives included investigating
whether: (a) psychogeriatric patients with a LOBD may be
more likely accompanied by a mild cognitive impairment (MCI)
when compared to non-LOBD, by supporting the hypothesis
that a LOBD may be a secondary manifestation of cognitive
deterioration (“organic hypothesis”); (b) LOBDmay represent an
attenuated form of the BD spectrum, not diagnosed in early life,
due to an attenuated/sub-clinical manifestation, by exploring all
variables of the clinical history of recruited patients.

MATERIALS AND METHODS

Study Design and Participants
An exploratory, naturalistic, observational, cross-sectional study
was carried out by retrospectively collecting information
documented from outpatients’ electronic medical records
(EMRs) at the Unit of Clinical Psychiatry, Outpatient Service
on Mood Disorders, Department of Neurosciences/DIMSC,
University Hospital Ospedali Riuniti in Ancona, Italy. At the
moment of the first psychiatric consultation, all outpatients were
asked to voluntarily provide written consent to use the clinical
information collected during their first and follow-up visits for
research purposes. Using the information from their EMRs, we
retrospectively screened all outpatients aged ≥ 50 years old,
consecutively referring to the Mood Disorders outpatient service
from January 2019 to August 2021.We selected patients using the
following inclusion criteria: (a) age ≥50 years old at the time of
assessment; (b) diagnosis of BD-I and BD-II, or CYC, according
to the DSM-5 criteria (28); (c) absence of a moderate-to-severe
cognitive impairment or dementia and/or with a brain CT and/or
MRI indicative of moderate-to-severe cognitive impairment, (d)
absence of unipolar major depression, schizoaffective disorder,
or other psychotic disorders except for psychotic symptoms
related to the current episode of BD; e) absence of current or
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recent (in the previous 6 months) alcohol and/or substance use
disorder, according to the DSM-5 (28); (f) consent to participate
in the study and written informed consent to use their data for
research purposes. Exclusion criteria were lack of willingness
or capacity to provide informed consent to participate in
the study.

The study was approved by the local Institutional Review
Board and conducted in accordance with the ethical principles
outlined in the Declaration of Helsinki and according to the
guidelines for Good Clinical Practice (GCP).

Procedures and Measures
This study used only EMR variables that clinicians collected
within standard psychiatric consultation and follow-up visits.
The assessment was performed during a direct interview
or through the clinical database consultation, leading to
the compilation of an ad hoc case report form (CRF) for
each subject. The CRF included sociodemographic data,
recent and past medical history, current and/or past use of
substances and/or alcohol, age of onset, clinical course, and
the type of BD diagnosis, including the type of affective
episode and its specifier at the time of the assessment,
history of previous and/or current suicidal and/or self-
injurious ideation and/or behaviors and their frequency
(total number of lifetime episodes), concomitant medical
comorbidities as well as concomitant pharmacological and
psychopharmacological treatments.

The diagnosis was made through the MINI-5 clinical
interview (Mini-International Neuropsychiatric Interview,
Italian translation, version 7.0.0), and only patients who met
DSM-5 criteria for BD-I, BD-II, or CYC, were included in the
study. Study participants were also divided into two categories
according to the age of illness onset: non-LOBD (age of illness
onset<50 years old) and LOBD (age of illness onset ≥ 50 years
old). The Montreal Cognitive Assessment [MOCA; (29)] was
used to screen the sample for possible moderate-to-severe
cognitive impairment by measuring visuospatial and executive
ability, object naming, memory, attention, language, abstraction,
and orientation. Moreover, according to the routinely internal
protocol of our outpatient service on Mood Disorders, in those
patients with a Montreal Cognitive Assessment (MOCA) total
score below 19 and/or with a suspected cognitive deterioration,
according to the clinical examination, a brain CT scan and/or a
brain magnetic resonance imaging (MRI) is usually performed.
Those subjects with a MOCA total score below 19 were excluded
in the present study. Clinical status during the interview was
evaluated using the Clinical Global Impressions-Bipolar Disorder
scale [CGI-BD; (30)]. Functioning was evaluated with the Global
Assessment of Functioning scale [GAF; (31)]. The global
psychopathology was assessed through the Brief Psychiatric
Rating Scale Expanded Version 4.0 [BPRS; (32)], investigating
the severity of the disorder in the area of affectivity, negative
symptoms, positive symptoms, activity, and disorientation.
The Hamilton Depression Rating Scale [HAM-D; (33)] and the
Geriatric Depression Scale [GDS; (34)] were used to assess the
severity of the depressive episode. The Young Mania Rating
Scale [YMRS; (35)], was used to assess manic symptoms; and the

Mixed States Rating Scale [MSRS; (36)], to assess mixed states
associated with the current affective episode.

All patients filled in the Italian validated short version of
the Temperament Evaluation of the Memphis, Pisa, Paris and
San Diego [short TEMPS-M; (37)], a 35 items questionnaire
used to assess affective temperaments described by Akiskal
(depressive, anxious, hyperthymic, cyclothymic and irritable)
using a dimensional approach with a five-point Likert type scale
ranging from 1 to 5 (1 = “not at all”; 2 = “a little”; 3 =

“moderately”; 4= “much”; 5 “very much”). TEMPS-M displays a
good internal consistency (Cronbach α ranging from 0.69 to 0.84)
and test-retest reliability. TEMPS-M was used to measure the
primary outcome of our study, as it was assumed that the affective
disposition could play a key role in the onset, development and
clinical course of mood disorders (38).

Statistical Analysis
Data analysis was performed using Statistical Package for
Social Science for MacOS (SPSS) software, Version 27.0
(IBM Corp, Armonk NY). Statistical analyses were performed
both in the total sample and comparing two groups (non-
LOBD vs. LOBD). Descriptive analyses were conducted by
analyzing categorical variables’ frequencies (n) and percentages
(%). After analyzing the continuous variables for skewness,
kurtosis, normality distribution through the Shapiro-Wilk test,
and the equality of variances by Levene test, parametric or
non-parametric statistical tests were used when appropriate.
Normally distributed continuous variables were represented
using the standard deviation (SD) or, if not normally distributed,
the median and the confidence interval. Student’s t-test for
independent data and the non-parametric Mann-Whitney U-
test for independent data were used, when appropriate, to
compare primary outcome (i.e., TEMPS-M scores) and other
secondary continuous variables between non-LOBD vs. LOBD
group. The Chi-Square test was used to examine differences in
the distribution of categorical variables between non-LOBD vs.
LOBD group. Bivariate Pearson’s correlations have been used
to investigate potential relationships between TEMPS-M scores
and other secondary continuous variables. Linear regression
analysis was performed to investigate the associations between
the age of illness onset (dependent variable) and TEMPS-M
scores (independent variables); and between the age of illness
onset (dependent variable) and MOCA scores (independent
variables). While identifying whether specific predominant
affective temperament, cognitive pattern and gender may be
predictors of LOBD, we utilized binary logistic regression
analyses and estimated the odds ratios along with the 95%
confidence intervals (95% CI). All the analyses were two-sided
with α of 0.05.

RESULTS

Sociodemographic Characteristics of the
Sample
Sociodemographic and clinical characteristics of the included
subjects are summarized in Table 1. A total of 180 patients
affected with BD-I, BD-II, and CYC were screened. Of these,
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TABLE 1 | Baseline sociodemographic, clinical characteristics, pharmacological subcategories.

Total sample Non-LOBD LOBD p-value

Number of recruited subjects 66 33 (50.0%) 33 (50.0%)

Mean age (years ± standard deviation) 64.5 ± 9.1 61.4 ± 7.9 67.6 ± 9.2 0.005*

Age of onset (years ± standard deviation) 44.2 ± 21.2 24.4 ± 4.4 63.9 ± 9.3 <0.001*

n % n % n %

Gender Female 43 65.2 18 54.5 25 75.8 **χ2
(1) = 3.270

Male 23 34.8 15 45.5 8 24.2 p = 0.060

Marital status Single 6 9.1 6 18.2 0 0 **χ2
(4) = 13.280

Cohabiting 4 6.1 1 3.0 3 9.1 p = 0.010

Married 31 47.0 11 33.3 20 60.6

Separated/divorced 15 22.7 11 33.3 4 12.1

Widowed 10 15.2 4 12.1 6 18.2

Educational level Elementary education 13 19.7 3 9.1 10 30.3 **χ2
(3) = 5.976

Inferior middle license 19 28.8 10 30.3 9 27.3 p = 0.113

Superior middle license 26 39.4 14 42.4 12 36.4

University degree 8 12.1 6 18.2 2 6.1

Profession Unoccupied 8 12.1 6 18.2 2 6.1 **χ2
(4) = 13.097

Part-time 3 4.5 3 9.1 0 0 p = 0.011

Full-time 14 21.2 5 15.2 9 27.3

Retired 33 50.0 12 36.4 21 63.6

Unable to work 8 12.1 7 21.2 1 3.0

Comorbidities Existing 40 60.6 23 69.7 17 51.5 **χ2
(1) = 2.285

None 26 39.4 10 30.3 16 48.5 p = 0.131

Cardiovascular Existing 21 31.8 12 36.4 9 27.3 **χ2
(1) = 0.629

None 45 68.2 21 63.6 24 72.7 p = 0.428

Metabolic Existing 19 28.8 14 42.4 5 15.2 **χ2
(1) = 5.987

None 47 71.2 19 57.6 28 84.8 p = 0.014

Endocrinological Existing 15 22.7 12 36.4 3 9.1 **χ2
(1) = 6.988

None 51 77.3 21 63.6 30 90.9 p = 0.008

Osteoarticular Existing 10 15.2 5 15.2 5 15.2 **χ2
(1) = 0.000

None 56 84.8 28 84.8 28 84.8 p = 1.000

Others Existing 33 50.0 18 54.5 15 45.5 **χ2
(1) = 0.545

None 33 50.0 15 45.5 18 54.5 p = 0.460

Diagnosis Bipolar disorder I 39 59.1 30 90.9 9 27.3 **χ2
(2) = 27.692

Bipolar disorder II 26 39.4 3 9.1 23 69.7 p < 0.001

Cyclothymic disorder 1 1.5 0 0 1 3.0

Current affective episode Depressive 33 50.0 12 36.4 21 63.6 **χ2
(3) = 9.323

Manic 19 28.8 15 45.5 4 12.1 p = 0.025

Hypomanic 8 12.1 3 9.1 5 15.2

Euthymia 6 9.1 3 9.1 3 9.1

Specifiers Anxiety 12 18.2 4 12.1 8 24.2 **χ2
(4) = 13.616

Mixed characteristics 34 51.5 13 39.4 21 63.6 p = 0.009

Psychotic characteristics 9 13.6 9 27.3 0 0

Atypical characteristics 10 15.2 6 18.2 4 12.1

Seasonal trend 1 1.5 1 3.0 0 0

Suicide attempts Positive history 11 16.7 3 9.1 8 24.2 **χ2
(1) = 2.727

Negative history 55 83.3 30 90.9 25 75.8 p = 0.099

Self-harm Positive history 8 12.1 4 12.1 4 12.1 **χ2
(1) = 0.000

Negative history 58 87.9 29 87.9 29 87.9 p = 1.000

(Continued)
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TABLE 1 | Continued

n % n % n %

Non-psychiatric drug therapy Immunosuppressants 1 1.5 1 3.0 0 0

Antihypertensives 24 36.4 13 39.4 11 33.3 **χ2
(5) = 8.786

L-Thyroxine 4 6.1 3 9.1 1 3.0 p = 0.186

Antidiabetics 3 4.5 1 3.0 2 6.1

Antiplatelets 4 6.1 4 12.1 0 0

Statins 2 3.0 1 3.0 1 3.0

None 28 42.4 10 30.3 18 54.5

Antipsychotics Risperidone 1 1.5 1 3.0 0 0 **χ2
(5) = 9.300

Aripiprazole 12 18.2 10 30.3 2 6.1 p = 0.098

Olanzapine 8 12.1 3 9.1 5 15.2

Quetiapine 20 30.3 8 24.2 12 36.4

Clozapine 1 1.5 1 3.0 0 0

None 24 36.4 10 30.3 14 42.4

Mood stabilizers Lithium 19 28.8 13 39.4 6 18.2 **χ2
(4) = 6.261

Valproate 15 22.7 8 24.2 7 21.2 p = 0.180

Lamotrigine 4 6.1 1 3.0 3 9.1

Carbamazepine 2 3.0 0 0 2 6.1

None 26 39.4 11 33.3 15 45.5

Antidepressants SSRIs 21 31.8 8 24.2 13 39.4 **χ2
(6) = 6.057

SNRIs 3 4.5 1 3.0 2 6.1 p = 0.417

Trazodone 5 7.6 2 6.1 3 9.1

Mirtazapine 1 1.5 0 0 1 3.0

Reboxetine 1 1.5 0 0 1 3.0

Vortioxetine 5 7.6 3 9.1 2 6.1

None 30 45.4 19 57.6 11 33.3

LOBD, Late Onset Bipolar Disorder; SSRIs, Selective Serotonin Reuptake Inhibitors; SNRIs, Serotonin and Norepinephrine Reuptake Inhibitors.

*U Mann-Whitney-test.

**χ2-test. Bold values indicate a significance level.

a total of 78 patients were firstly recruited, according to their
age at their first assessment. Twelve patients were deleted due
to exclusion criteria. Within the final sample (n = 66), the
mean age was 64.5 ± 9.1 years, with more representativeness
by female participants (n = 43; 65.2%). Most of the sample (n
= 35; 53.1%) declared to be in a stable relationship (married
or cohabiting). The majority of the sample had a high school
diploma (n = 26; 39.4%). At the time of clinical assessment,
half of the participants declared to be retired (n = 33). Most
participants reported a concomitant medical condition (n = 40;
60.6%), mainly cardiovascular diseases (n = 21; 31.8%). Most
subjects denied current or previous alcohol use and/or substance
use (n= 52; 78.8%) (Table 1).

Psychopathological Characteristics
General psychopathological characteristics are summarized in
Table 1. According to DSM-5 criteria (29), 39 subjects were
diagnosed with BD-I (59.1%), 26 with BD-II (39.4%), and
only one patient with a CYC (1.5%). At the time of their
first assessment, most of the sample had a current depressive
episode (n = 33; 50%), with mixed characteristics as the most
prevalent specifier of the affective episode (n = 34; 51.5%).
Most participants declared a negative history of suicide attempt

(n = 55; 83.3%) or self-harm (n = 58; 87.9%). Table 1 also
summarizes non-psychiatric and psychopharmacological therapy
at the time of their first assessment. Predominant hyperthymic
and depressive affective temperaments were found to be the
most frequently represented in the total sample (Table 2).Table 2
summarizes mean scores within the total sample and both
groups. The neurocognitive assessment showed a mean MOCA
total score of 24.7± 3.2, with 56.1% of the sample with a MOCA
total score indicative of MCI (Table 2).

Comparison Between Non-LOBD and
LOBD
The mean age of non-LOBD group is statistically significant
lower than the LOBD group (61.4 ± 7.9 and 67.6 ± 9.2,
respectively, p = 0.005). Only a not significantly statistical trend
was observed in gender distribution between non-LOBD and
LOBD group (54.5% of females in non-LOBD group vs. 75.8%
in LOBD group; p = 0.07). LOBD subjects (n = 20; 15.5%) were
mostly married compared to non-LOBD (n = 11; 33.3%) (p =

0.010). LOBD subjects (n = 21; 63.6%) were significantly more
likely to be already retired, compared to non-LOBD (n = 12;
36.4%) (p = 0.011). Non-LOBD subjects declared significantly
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TABLE 2 | Psychopathological scores.

Total sample Non-LOBD LOBD

n % n % n %

TEMPS-M

Depressive 17 25.8 7 21.2 10 30.3

Cyclothymic 8 12.1 4 12.1 4 12.1

Hyperthymic 26 39.4 17 51.5 9 27.3

Irritable 6 9.1 2 6.1 4 12.1

Anxious 9 13.6 3 9.1 6 18.2

Mean ± SD Mean ± SD Mean ± SD p-value*

TEMPS-M

Depressive 18.2 ± 7.3 16.2 ± 6.5 20.3 ± 7.5 0.021

Cyclothymic 17.7 ± 7.1 16.7 ± 6.4 18.6 ± 7.8 0.375

Hyperthymic 20.4 ± 7.2 21.0 ± 7.0 19.7 ± 7.6 0.422

Irritable 15.8 ± 7.2 14.8 ± 6.7 16.9 ± 7.6 0.203

Anxious 17.3 ± 6.9 14.1 ± 6.1 20.5 ± 6.3 <0.001

Total 88.9 ± 21.7 82.7 ± 18.1 95.0 ± 23.5 0.063

CGI-BD 4.3 ± 1.1 4.4 ± 1.1 4,3 ± 1.1 0.701

GAF 52.5 ± 18.6 51.5 ± 18.3 53.4 ± 19.1 0.695

BPRS 48.7 ±13.8 48.7 ± 14.5 48.7 ± 13.4 0.788

MOCA 24.7 ± 3.2 24.1 ± 3.0 24.3 ± 3.4 0.334

HAM-D 19.5 ± 10.1 16.0 ± 7.5 23.0 ± 11.2 0.012

GDS 7.7 ± 4.2 5.9 ± 3.7 9.6 ± 3.8 <0.001

YMRS 13.5 ± 9.8 15.3 ± 10.7 11.6 ± 8.6 0.256

MSRS 8.7 ± 3.1 7.6 ± 3.2 9.8 ± 2.7 0.005

LOBD, Late Onset Bipolar Disorder; n, number; SD, standard deviation; TEMPS-M,

Temperament Evaluation in Memphis, Pisa and San Diego; CGI-BD, Clinical Global

Impression Severity Scale-Bipolar Disorder; GAF, General Assessment of Functioning;

BPRS, Brief Psychiatric Rating Scale; MOCA, Montreal Cognitive Assessment; HAM-D21,

Hamilton Depression Rating Scale-21 items; GDS, Geriatric Depression Scale; YMRS,

Young Mania Rating Scale; MSRS, Mixed States Rating Scales.

*Student’s T-test referring to comparisons between non-LOBD vs. LOBD group. Bold

values indicate a significance level.

more endocrinological comorbidities (p = 0.008), metabolic
comorbidities (p= 0.014), compared to LOBD subjects (Table 1).

Both subsamples were homogeneous for the cognitive pattern
at MOCA, global functioning, and impairment at CGI-BD and
GAF, as well as for general psychopathology (as measured by
BPRS) and manic symptomatology (as measured by YMRS)
(Table 2). Our non-LOBD subsample is mainly constituted by
subjects diagnosed with BD-I (n= 30; 90.9%), whereas the LOBD
subsample is mostly represented by subjects affected with BD-
II (p < 0.001; Table 1). At the time of their first assessment,
most LOBD subjects displayed a depressive episode (p = 0.025)
frequently associated with mixed features (p = 0.009), compared
to non-LOBD subjects (Table 1). In this regard, statistically
significant higher HAM-D scores (p = 0.012), GDS scores (p <

0.001) and MSRS scores (p = 0.005) were found among LOBD
subjects, compared to non-LOBD subjects at the time of their
first assessment. Within the LOBD subsample, a positive linear
correlation was found between GDS and HAM-D (r = 0.480),
GDS and MSRS (r = 0.578), HAM-D and MSRS (r = 0.594).

Linear regression analysis demonstrated that depressive
[F(1,64) = 4.307, R2 = 0.063, p = 0.042] and anxious
temperaments [F(1,64) = 15.441, R2 = 0.194, p < 0.001]
statistically significantly predicted age of BD onset. A positive
correlation was found between depressive (r = 0.298) and
anxious affective temperament (r = 0.419) and the age of illness
onset. A logistic regression was performed to ascertain the effects
of gender, MOCA and TEMPS-M on the likelihood of LOBD.
The logistic regression model was statistically significant, χ2

(8)
=

22.879, p = 0.004. The model explained 39.1% (Nagelkerke R2)
of the variance in LOBD and correctly classified 74.2% of cases.
Subjects with higher scores at anxious temperament own an OR
= 1.4 to exhibit LOBD [Exp(B)= 1.434; B= 0.361; p= 0.018].

DISCUSSION

Overall, our findings documented a statistically significant
prevalence of predominant depressive and anxious affective
temperaments in LOBD subjects compared to non-LOBD.
Predominant anxious and depressive affective temperaments
significantly predicted age of BD onset, with a positive
correlation. In particular, subjects with higher scores at TEMPS-
M anxious subscale were 1.43 times more likely to exhibit a later
BD onset. The predominant hyperthymic temperament profile
was more represented in the non-LOBD group, even though it
was not found to have a clinical significance. This finding may be
partially explained also by the low representativeness of subjects
with a positive history of suicidal ideation and/or attempt and/or
self-injury in our sample, as already documented in previous
studies which demonstrated that a predominant hyperthymic
affective temperament is overly protective against suicidal risk
(39, 40). Furthermore, non-LOBD group was more represented
by BD-I subjects who usually more likely display hyperthymic
temperament (37, 41). In our study, only a gender trend was
found with females more represented in the LOBD group, which
may partially explain the higher prevalence of depressive and
anxious temperaments in LOBD (14, 37, 42, 43). Our primary
hypothesis was that specific predominant affective temperament
profiles might be a clinical determinant that may influence BD’s
clinical expression, including the age of illness onset (13, 14,
43). The affective temperament may be defined as the basic
affective predisposition to a level of activity, affective tone, or
mood and their intensity, reactivity, and variability (43). Emily
Kraepelin (44) firstly described four basic affective dispositions
(depressive, manic, cyclothymic, and irritable) and proposed that
the unbalance among those might be the main determinant
of affective disorders (45). Akiskal et al. (43) formulated a
psychopathological continuum between affective temperaments
and affective disorders, introducing the concept of the bipolar
spectrum and included also a fifth temperament (anxious).
Affective temperaments are components of the spectrum of
affective disorders, which encompasses recurrent depressive
disorder, dysthymia, depressive, hyperthymic and cyclothymic
temperaments, mixed affective states, hypomania, and BD-I
and BD-II (43). At this regard, further authors supported the
hypothesis that the hyperthymic and depressive temperaments
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are more related to the more “classic” bipolar picture, while
cyclothymic, anxious and irritable temperaments are related
to more complex pictures and might predict poor response
to treatment, violent and suicidal behaviour and high medical
comorbidity (14, 46–48).

Moreover, although both subsamples appear to be
homogeneous regarding global functioning, general
psychopathology, and manic symptomatology, LOBD
individuals significantly displayed a more severe depressive
symptomatology and mixed states, as previously documented
(45, 49, 50). However, one could argue that this depressive trend
may be influenced by the most representativeness of female
subjects in our sample and by the most frequent prevalence of
BD-II patients in the LOBD group. MSRS scores documented
that LOBD individuals showed significantly higher levels
of mixed states over the previous months, by underlining
how mixed states may not be only limited to the current
depressive episode (15). Furthermore, our findings appear to
confirm a gender-based trend in the onset of LOBD, in line
with existing literature (50, 51). Female gender may in fact
constitute a predictive factor for LOBD, as much as it is for
a higher prevalence of BD type II, hypomania, and mixed
episodes (12, 52). Hormonal and environmental changes such
as menopause have been identified as possible triggers of
LOBD (53–56). Similarly, mixed episodes in LOBD subjects
with depressive affective temperaments may be explained by a
gender-based effect, as already documented in previous studies
(12, 14).

Regarding global functioning and the presence of protective
factors of illness onset, LOBD were statistically more frequently
retired and in a stable affective relationship. These findings
may partially support, on one hand, the hypothesis that
LOBD patients may have displayed an attenuated/subsyndromal
manifestation over their life which did not manifest in full-blown
psychopathology thanks to the presence of family and social
protective factors. On the other hand, one could argue that the
higher prevalence of retired LOBD individuals may imply that
retirement could represent a predisposing risk factor in those
individuals with a vulnerability or a previous attenuated form.
However, the limitations of our cross-sectional study may not
have allowed us to completely explore this hypothesis, which
should be better deepened in further larger longitudinal studies.

Finally, our findings did not report any significant differences
in cognitive patterns between non-LOBD and LOBD, being
MOCA scores homogeneous between two groups, in line with
previous studies (57, 58). However, being our sample mainly
constituted by patients scoring above 20 at MOCA, in order
to avoid confounding biases, one could argue that our findings
might not be generalizable to geriatric BD population, as
already investigated by Tsai et al. (59) and Azorin et al.
(60). Furthermore, the role of cerebrovascular disease in the
pathophysiology of mood and cognitive symptoms in LOBD has
been an increasingly critical concern (61). However, our findings
did not report a higher prevalence of cardiovascular diseases in
LOBD. Therefore, our exploratory hypothesis that a MCI may
more likely accompany a LOBD was not sufficiently confirmed.
However, further larger longitudinal studies should be conducted

to explore this hypothesis, also including brain structural MRI
studies, with volumetric analyses of white matter hyperintensities
and graymatter volume, Diffusion Tensor Imaging (DTI) studies,
and a full neurocognitive assessment (16, 62). In line with existing
literature, our findings reported a significantly higher prevalence
of medical comorbidities in the non-LOBD group, particularly
metabolic and endocrinological diseases (63, 64). Indeed, BD
has been conceptualized as a multi-system disease rather than
a brain-specific disease (65, 66). Moreover, it is arguable that
the broader use of antipsychotics and mood stabilizers over the
lifespanmay have predisposed non-LOBD individuals to a higher
occurrence of metabolic and endocrinological side effects (67–
70). Moreover, one could argue that clinical course and illness
duration may become significant variables that could influence
the adoption of unhealthy lifestyles, which in turnmay determine
significant determinants of medical comorbidity onset in non-
LOBD (7, 71).

Despite the promising preliminary findings, our study
presents several limitations. Firstly, this is a preliminary and
exploratory study in real-world practice, recruiting subjects in
a naturalistic setting retrospectively. Secondly, the study has a
relatively small sample size without a healthy control group
of elderly individuals. In addition, there is a lack of a further
stratification for the comparison group which may raise some
generalizability of the results concerns. Thirdly, in our sample
there is poor representativeness of BD subjects with suicidal
ideation, self-harming, and/or suicide attempts, even though this
may be partially explained in the view of the fact that hyperthymic
temperament was the most represented in the sample. Therefore,
we did not collect data on affective temperamental profiles among
LOBD vs. non-LOBD with a suicidality pattern. Moreover, our
sample is not representative of dual diagnosis BD patients
who may display another temperament profile in the LOBD
group compared to non-LOBD. In addition, our sample has
been mainly assessed during a depressive bipolar episode, as
during this phase the individual displays more insight and more
likely agrees to be assessed. Furthermore, even if the severity
of psychopathology and BD-specific symptom domains were
mainly analyzed using clinician-rated rating scales, affective
temperament was assessed by a self-rated scale with potential
biases due to the intrinsic nature of self-rating scales. In addition,
being our sample mainly represented by BD outpatients, our
findings might not be completely generalizable and, hence,
further studies including also inpatients are needed to confirm
our preliminary findings. Furthermore, as our sample selected
only patients scoring above 20 at MOCA to avoid confounding
biases, one could argue that the most severe LOBD cases might
get excluded (i.e., Berkson’s bias) and this might potentially be
an issue undermining the overall generalizability of the findings.
Finally, our study did not collect BD-specific biomarkers and/or
neuroimaging data or assess patients with a full neurocognitive
battery, as EMRs retrospectively collected all data.

A critical issue was also establishing which cut-off age
was needed to discriminate between non-LOBD and LOBD.
Although there is still uncertainty and contrasting ideas among
scientific communities, our study was built by considering
the threshold age proposed by the ISBD Task Force (7). In
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fact, the ISBD Task Force proposed defining LOBD those
individuals who displayed a first manic/hypomanic episode
at >50 years and individuals who have had prior depressive
episodes without manic/hypomanic episodes until age>50 years,
as already suggested by other researchers (7, 24, 25, 27). However,
our inclusion criteria may have determined potential recruitment
biases. In fact, other clinicians suggested anticipating the cut-off
at 40 years to allow a better interpretation of those cases arising at
an unusual age, between an EOBD, an intermediate/conventional
BD onset, and a LOBD (72).

In conclusion, there is not enough evidence to demonstrate
whether LOBD and non-LOBD may display different clinical
characterization, also in terms of treatment strategies and
outcomes. The increased number of individuals with an
old age BD already overburdened healthcare systems
which should adapt to this demographic change. Current
psychogeriatric research underscores the importance of a
lifespan perspective in research and clinical practice, particularly
in BD clinical courses and age of onset. It may be stated
that attenuated/subsyndromal symptomatology may partially
explain the later onset of BD among those individuals with
predisposing factors and “bipolarity” vulnerability (73),
including identifying specific markers for age of BD onset such
as specific predominant affective temperamental profiles which
could serve to predict clinical outcomes and treatment targets.
Furthermore, there is the need to better understand whether
sub-diagnostic hypomanic symptoms lifetime (potentially
leading to overdiagnosis of major depressive disorder and
dysthymia) may partially explain a later BD diagnosis (74–76).
Specific predominant affective temperaments might constitute
vulnerability factors, as well as clinical picture and illness
course modifiers.

Further research should address specific markers of
neuroinflammation, oxidative stress, and mitochondrial
dysfunction, which could help characterize pathways supportive
of amodel of progressive deterioration that may predispose to the
later onset of attenuated/subsyndromal BD during the lifetime.
Further studies examining structural MRI changes over the

lifespan may be a more useful approach to determining evidence
for LOBD as a neuroprogressive disorder or a distinct subtype
of BD. Moreover, further longitudinal studies should evaluate
the differential expected trajectory and prognosis between
non-LOBD and LOBD in elderly patients, including identifying
lifetime sub-diagnostic hypomanic symptoms. In particular, it
may be investigated whether specific psychopharmacological
treatment (such as lithium) may determine a neuroprotective
effect and whether modifying specific lifestyle factors may
differently impact long-term outcomes and later onset of those
attenuated bipolar spectrum forms, including whether a partial
adherence, the number (and type) of affective episodes and
number of recurrent episodes occurring in the lifespan might
modify psychopathological trajectory and, hence, influence BD
onset. Early identifying predictors of LOBD may potentially help
clinicians to better manage treatment strategies in elderly.
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