European Psychiatry 62 (2019) 82–89

Contents lists available at ScienceDirect

European Psychiatry
journal homepage: http://www.europsy-journal.com

Original article

Correlates of current rapid-cycling bipolar disorder: Results from the
Italian multicentric RENDiBi study
Massimiliano Buolia,* , Bruno Mario Cesanab , Giuseppe Mainac, Andreas Concad,
Andrea Fagiolinie, Luca Steardo Jr.f , A. Carlo Altamuraa , Bernardo Dell’Ossog,h,i ,
on behalf of the ISBD Italian Chapter Epidemiologic Group
a

Department of Psychiatry, University of Milan, Fondazione IRCCS Ca’Granda Ospedale Maggiore Policlinico, Via F. Sforza 35, 20122, Milan, Italy
Department of Clinical Sciences and Community Health, Unit of Medical Statistics, Biometry and Bioinformatics "Giulio A. Maccacaro", Faculty of Medicine
and Surgery, University of Milan, Milan, Italy
c
Department of Mental Health, "San Luigi-Gonzaga" Hospital, University of Turin, Orbassano, Turin, Italy
d
Department of Psychiatry, Bolzano, Italy
e
Department of Mental Health and Department of Molecular Medicine, University of Siena Medical Center, Siena, Italy
f
Psychiatric Unit, Department of Health Sciences, University Magna Graecia, Catanzaro, Italy
g
Department of Biomedical and Clinical Sciences “Luigi Sacco”, Psychiatry Unit 2, ASST-Fatebenefratelli-Sacco, via G.B.Grassi 74, 20157 Milan, Italy
h
Department of Psychiatry and Behavioral Sciences, Stanford University, CA, USA
i
CRC “Aldo Ravelli” for Neurotechnology and Experimental Brain Therapeutics, University of Milan, Italy
b

A R T I C L E I N F O

A B S T R A C T

Article history:
Received 12 February 2019
Received in revised form 23 July 2019
Accepted 5 September 2019
Available online 21 September 2019

Background: we aimed to compare socio-demographic and clinical differences between patients with
versus without current RC in order to detect clinical factors that may favor early diagnosis and
personalized treatment.
Methods: A total of 1675 patients (males: n = 714 and females: n = 961; bipolar 1: n = 1042 and bipolar 2:
n = 633) from different psychiatric clinics were grouped and compared according to the current presence
of RC in terms of socio-demographic and clinical variables. Chi-squared tests for qualitative variables and
Student’s t tests for quantitative variables were executed for group comparison, and multivariable logistic
regressions were performed, considering the current presence of RC as dependent variable, and sociodemographic/clinical factors as independent variables.
Results: Female gender (male versus female: OR = 0.64, p = 0.04), unidentiﬁable prevalent polarity (versus
depressive polarity: OR = 1.76, p = 0.02; versus manic polarity: OR: 2.86, p < 0.01) and hospitalization in
the last year (no versus yes: OR = 0.63, p = 0.02) were found to be associated with RC in the ﬁnal
multivariable regression analysis.
Conclusions: RC in BD seems to be more prevalent in female gender and associated with some unfavorable
clinical features, such as an increased risk of hospitalization. These aspects should be taken into account
in the management and monitoring of RC versus non-RC patients.
© 2019 Elsevier Masson SAS. All rights reserved.
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1. Introduction
Bipolar Disorder (BD) is a prevalent psychiatric condition,
associated with high disability and poor social functioning [1]. This
condition affects about 2.4% of the adult population lifetime if the
broader deﬁnition of bipolar spectrum disorders is considered [2],
and, although prevalence rates may be different between countries
for methodological issues [3], severity and impact of BD are similar
internationally [2]. In Italy about 3% of the general population
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seems to suffer of a bipolar spectrum disorder [4]. BD has a
tremendous impact on patients’ and caregivers’ lives and it has
been associated with high rates of divorces and volatility of social
relationships [5]. Clinical management of patients with BD can be
challenging in light of frequent juvenile onset [6], misdiagnosis
with other psychiatric diagnoses (especially major depression and
psychotic disorders) [7] and high suicidal risk [8].
Several clinical factors have been associated with poor outcome
of patients with BD including early onset [9], elderly status [10],
long duration of illness [11], long duration of untreated illness [12],
lifetime presence of psychotic symptoms [13–15] or rapid-cycling
(RC) [16], while the role of other variables, such as gender, on BD
outcome is still controversial [17]. Of note, RC, deﬁned by at least
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4 mood episodes over a 12-month period, is reported by a
signiﬁcant part of patients with BD [18] and different factors have
been reported to increase the risk of RC in BD, including early age at
onset [19] and tricyclic antidepressant treatment [18]. Some
authors argue that RC can be a transient phenomenon of patients
with BD [20] and that treatment with antidepressants may worsen
its outcome over the course of BD [21]. Of note, RC patients with BD
(RCBD) were found to have more mood episodes, suicide attempts
[22], and more frequent comorbidity with obesity [23]
and diabetes [24] than subjects affected by non-rapid cycling BD
(NRCBD). Associated unfavourable clinical features and
frequent medical comorbidity both contribute to the poor
psychosocial functioning of RC patients, especially in terms of
work impairment [25].
Pharmacotherapy may be less effective in RC than in NRC
patients with BD, making long-term stabilization of these subjects
particularly difﬁcult [26]. Patients with RCBD may beneﬁt of
combined pharmacotherapy [27], or of augmentative psychological or biological approaches to pharmacological treatment [28],
but available data are far to be conclusive about this topic [16].
Overall, RCBD appears to be a subtype of illness associated with
worse outcome, potentially characterized by more severe biological abnormalities. More speciﬁcally, patients with RCBD (compared
to NRCBD) seem to present more oxidative stress and a higher
susceptibility to hypothyroidism and insulin resistance [29].
Taken as a whole, different clinical factors may contribute to the
overall severity of RCBD compared to NRCBD, some of which are
still controversial, such as early age at onset [30]. The search or the
conﬁrmation of clinical predictors of RC is motivated by the
possibility of implementing speciﬁc prevention strategies that
avoid the onset of this more severe form of illness, and by the
elaboration of personalized treatments for these patients. In this
framework, the purpose of the present study was to investigate, in
a large representative sample of Italian patients with BD, a wide
series of socio-demographic and clinical features common to and
differentiating RCBD and NRCBD patients, with the aim to identify
factors that may favor an early diagnosis and a personalized
treatment for patients with RCBD.
2. Methods
A total sample of 1675 patients with BD, corresponding to 83.8%
of a target considered as optimal in the planning phase of the
exploratory survey, was enrolled from different Italian psychiatric
clinics in the context of RENDiBi project (National Epidemiological
Research on Bipolar Disorder). The data have been collected for
patients consecutively afferent to the different clinics between 1st
April 2014 and 31st March 2015. The included Italian centres were
the following: Milan-Fondazione IRCCS Policlinico; GenoaInpatient and Outpatient Clinics; Turin-S. Luigi Gonzaga; BozenInpatient and Outpatients Clinics; Naples-Second University
(SUN); Siena-Inpatient Clinic; Pisa-Inpatient Clinic; Rome-Tor
Vergata; Bari-Inpatient and Outpatient Clinics; Naples- Federico
II; Foggia-Inpatient and Outpatient Clinics; Turin-Molinette;
Rome-Sant’Andrea Hospital; Rome-San Camillo Hospital; RomeCommunity Outpatient Clinic; Rome-Gemelli Hospital; BergamoInpatient and Outpatient Clinics; Bra-Private Inpatient Clinic;
Varese- Inpatient and Outpatient Clinics; Messina-Inpatient and
Outpatient Clinics; Perugia-Inpatient Clinic ; Pesaro-Inpatient
Clinic; Cuneo- Inpatient Clinic; Biella-Inpatient Clinic.
The protocol was approved by the local Ethics Committees.
Patients were diagnosed as affected by BD according to DSM-IV-TR
(Diagnostic and Statistical Manual of Mental Disorders)
criteria [31].
Diagnoses were made by expert psychiatrists, who had
regularly followed up the interviewed patients, and conﬁrmed

83

by the MINI International Neuropsychiatric Interview [32,33].
Patients consecutively presenting at outpatient or inpatient
services were selected for the purpose of the study.
Clinical information was obtained through a review of the
clinical charts and clinical interviews with patients and available
relatives. Data were entered into an electronic central database
(electronic Case Report Form: e-CRF). Collected data included the
following socio-demographic and clinical variables divided in
three clusters:
- cluster 1 (socio-demographic variables): age, gender, education, employment, marital status (at least 1 lifetime marriage or
partnership), living alone;
- cluster 2 (lifetime clinical variables): age at onset of BD, age at
ﬁrst pharmacological prescription (including benzodiazepines),
age at ﬁrst contact with psychiatric services, ﬁrst psychiatric
diagnosis, family history of psychiatric disorders (fathers and
mothers), age at ﬁrst psychiatric diagnosis, age at ﬁrst diagnosis of
BD, age at ﬁrst being prescribed mood stabilizer/atypical
antipsychotic, duration of illness, duration of untreated illness,
polarity of ﬁrst episode, lifetime number of manic episodes,
lifetime number of depressive episodes, prevalent polarity;
- cluster 3 (clinical variables-last year of observation): type of
current episode, number of hypomanic/manic episodes, number of
depressive episodes, presence of psychotic symptoms, presence
and number of attempted suicides and the degree of lethality,
comorbidity with substance use disorders, presence of hospitalizations, presence of insight, attribution of symptoms to a
psychiatric disorder, current pharmacological treatment, treatment adherence, number of visits, administration of psychoeducational interventions (according to Colom’s model) [34].
Duration of untreated illness was considered as the time
between ﬁrst episode of BD and the prescription of a proper
pharmacological treatment (mood stabilizer or atypical antipsychotic with stabilizing effects) [7,27].
Prevalent polarity was evaluated according to the Barcelona
proposal and it was then deﬁned as at least two-thirds (2/3) of the
total number of past episodes being from the same polarity [35].
Lethality of suicide attempts was rated according to global
impression of Scale for Assessment of Lethality of Suicide Attempt
(score 1–2: low; score 3: medium; score 4-5: high) [36].
Exclusion criteria included: 1) patients who had not been screened
in the last 12 months making it impossible to collect data of cluster 3
variables (last year of observation); 2) patients whose clinical
information were incomplete; 3) patients with a diagnosis of
dementia, mental retardation or other medical conditions (e.g. thyroid
disease) potentially associated with an increased risk of RC [37].
The sample size of this cross-sectional study has been
calculated in order to have a satisfactorily precision of estimates
taking into account the power (0.80) of binomial tests against
expected values ranging from 0.05 and 0.30 or 0.70 and 0.95,
carried out at a signiﬁcance level of 0.05. In the current case of a
very big sample size unbalanced between the two groups, there is
“a posteriori” power of more 0.80 for demonstrating a difference of
0.14 from a baseline of 0.50 at a chi-squared test carried out at a
signiﬁcance level of 0.05; in addition, the difference decreases at
increasing values of the baseline. Furthermore, with the current
sample sizes it is possible to demonstrate at a power of 0.80 an
effect size of at least 0.3 at a Student’s t-test carried out at a
signiﬁcance level of 0.05 (two-tailed).
Descriptive analyses of the total sample were performed. The
total sample was then divided in two groups according to the
current presence of RC according to DSM-IV-TR criteria, consisting
in the presence of at least 4 mood episodes over a 12-month period
[31]. We chose to consider the current presence of RC (in the last
year) since, as mentioned before, this phenomenon seems to
be transient [20]. The two groups were compared for the
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abovementioned variables by t-tests for quantitative variables and
chi-square tests for qualitative ones.
Owing to the large number of variables statistically related to
the dependent variable (the presence of current RC) at the
univariate analyses, preliminary multiple logistic regression
analyses (one for each of the abovementioned clusters) were
performed including only statistically signiﬁcant variables. Finally,
statistically signiﬁcant variables from these ﬁnal models were
inserted in a new global starting multivariable logistic regression
model to obtain the variables independently associated with the
presence of current RC. Age, despite a statistically non-signiﬁcant
variable at univariate analysis, was inserted in the ﬁnal model
because the likelihood of developing rapid-cycling increases with
the duration and chronicity of BD [11,38].
The selection of the variables was done according to a backward
procedure; the goodness of ﬁtting was assessed by the HosmerLemeshow test.
The level of statistical signiﬁcance was set at p  0.05. Statistical
analyses were performed by SAS1 9.2 version.
3. Results
The total sample included 1675 patients: 714 males (42.6%) and
961 females (57.4%). Overall, 128 patients of the total sample
presented current RC (7.64%). Patients had an age between 18 and
80 (mean: 48.61 13.44). Descriptive analyses of the total sample
and groups divided according to the presence of current RC are
reported in Tables 1, 2 and 3.
RC versus non-RC patients resulted to be more frequently of
female gender (p = 0.03) and to have more frequently: a ﬁrst
diagnosis of BD, family history of psychiatric disorders and
speciﬁcally of Major Depressive Disorder (patients’ mothers)
(p = 0.04), comorbid eating disorders and substance misuse
(p = 0.04), a longer duration of illness (p = 0.04), a lifetime number
of manic (p < 0.01) or depressive episodes (p < 0.01) > 6, an
unidentiﬁable prevalent polarity (p = 0.03), history of psychotic
symptoms in the last year (p < 0.01), a higher number of suicide
attempts in the last year (p < 0.01), poor insight (p < 0.01), and
positive history of at least one hospitalization in the last year
(p < 0.01). In addition, patients with RC had less frequently a
current treatment with mood stabilizers (p = 0.03) and antidepressants (others than tricyclic ones) (p = 0.02).
The results of the goodness-of-ﬁt-test (Hosmer and Lemeshow
Test: χ2 = 2.28, df = 8, p = 0.97) showed that multivariable logistic
regression model including socio-demographic/clinical variables
as possible predictors of the current presence of RC was reliable. Of
note, patients with RC versus non-RC subjects resulted: to be less

frequently of male gender (OR = 0.64, p = 0.04), to have more
frequently no lifetime depressive episodes than a lifetime number
of depressive episodes between 1 and 5 (0 versus 1–2 episodes: OR
2.87, p < 0.01; 0 versus 3–5 episodes: OR = 5.29, p < 0.01), to have
less frequently no lifetime manic episodes than more than 6
lifetime manic episodes (OR = 0.57, p = 0.06, borderline statistical
signiﬁcance), to present more frequently an unidentiﬁable
prevalent polarity than a depressive (OR = 1.76, p = 0.02) or
hypomanic/manic one (OR = 2.86, p < 0.01), to be more frequently
hospitalized in the last year (no hospitalizations versus at least 1
hospitalization: OR = 0.63, p = 0.02) (Table 4, Fig. 1).
4. Discussion
The ﬁrst relevant epidemiologic ﬁnding of the present largesample multicentric study is represented by the current prevalence
of RC in BD, which was found to be 7.65% of the overall sample. This
ﬁgure is inferior to those reported in other papers [39], but this can
be explained by different reasons including the type of assessment
of RC (e.g. current versus lifetime), the way of selection (e.g. in
general medicine services or psychiatry clinics or community) or
the tools used to make diagnosis (e.g. MINI versus CIDI- Composite
International Diagnostic Interview) [40].
The results of the present manuscript conﬁrm that the current
presence of RC in BD is associated with a series of unfavourable
characteristics, including: a longer duration of illness, more
lifetime manic episodes ( 6), a higher recent number of
depressive and hypomanic episodes, a higher number (but not
the presence) of recent suicide attempts, a higher frequency of
psychotic symptoms (in the last year) and of family history of
psychiatric disorders (patients’ mothers), poor insight and a higher
frequency of recent hospitalization (in the last year). The results
are even more robust (having been conﬁrmed by multivariable
regression model) regarding the association between RC with
female gender and recent hospitalization (in the last year).
The association between RC and a longer duration of illness has
been reported in other socio-cultural contexts [22,41], supporting
the hypothesis of some authors that consider RC a transient
phenomenon [17–19,42] which could be more frequent in the
advanced stages of illness. In this sense, RC could be considered a
clinical marker of chronicity [18] rather than a variable of poor
prognosis of subjects with recent onset of illness.
It is not surprising that patients with RC present more family
history for psychiatric disorders only on the maternal side, as
mothers are those who transmit more genetic material to the
offspring through mitochondrial DNA [43]; the interesting result is
that mothers with MDD, but not BD would appear to confer

Table 1
Socio-demographic variables of the total sample and of the two groups divided according to the presence of current rapid-cycling.
Variables
Gender
Education
(years)
Missing n = 5
Employed
Missing n = 3
Marriage or Partnership
Missing n = 2
Living alone
Missing = 2
Age*

Male
Female
< 13
< 16
 16
Yes
No
1
Never
Yes
No

Total Sample
N = 1675

Absence of current rapid-cycling
N = 1547 (92.36%)

Presence of current rapid-cycling
N = 128 (7.64%)

p

714 (42.6%)
961 (57.4%)
605 (36.2%)
749 (44.9%)
316 (18.9%)
1266 (75.7%)
406 (24.3%)
1140 (68.1%)
533 (31.9%)
287 (17.1%)
1386 (82.9%)
48.61 ( 13.44)

671 (43.4%)
876 (56.6%)
557 (36.1%)
688 (44.6%)
298 (19.3%)
1174 (76.0%)
370 (24.0%)
1055 (68.3%)
490 (31.7%)
268 (17.3%)
1277 (82.7%)
48.56 ( 13.44)

43 (33.6%)
85 (66.4%)
48 (37.8%)
61 (48.0%)
18 (14.2%)
92 (71.9%)
36 (28.1%)
85 (66.4%)
43 (33.6%)
19 (14.8%)
109 (85.2%)
49.28 ( 13.40)

0.03

Standard deviations are reported into brackets for the variable “age”.
In bold statistically signiﬁcant p resulting from χ2 and from unpaired Student’s t-test for the variable “age”.
*
Age is referred to the time of inclusion in the study.

0.36

0.29
0.66
0.47
0.56
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Table 2
Clinical variables of the total sample and of the two groups divided according to the presence of current rapid-cycling.
Variables

Total Sample
N = 1675

Absence of current
rapid-cycling
N = 1547 (92.36%)

Presence of current
rapid-cycling
N = 128 (7.64%)

p

Age at onset of BD
Missing: n = 81
Age at ﬁrst pharmacological prescription (including BZP)
Missing: n = 57
Age at ﬁrst contact with psychiatric services
Missing: n = 57
Age at ﬁrst psychiatric diagnosis
Missing: n = 52
First psychiatric diagnosis
Missing: n = 48

31.35 ( 12.00)

31.48 ( 11.99)

29.68 ( 12.10)

0.11

30.87 ( 11.86)

30.97 ( 11.87)

29.63 ( 11.79)

0.96

31.22 ( 12.17)

31.29 ( 12.13)

30.35 ( 12.60)

0.41

30.61 ( 11.89)

30.70 ( 11.86)

29.54 ( 12.25)

0.30

714 (43.9%)
532 (32.7%)
20 (1.2%)
147 (9.0%)
32 (2.0%)
182 (11.2%)
1034 (64.4%)
277 (17.3%)
140 (8.7%)
107 (6.6%)
48 (3.0%)
1262 (78.6%)
83 (5.2%)
109 (6.8%)
47 (2.9%)
104 (6.5%)
37.54 ( 13.38)

669 (44.5%)
489 (32.6%)
17 (1.2%)
140 (9.3%)
29 (1.9%)
158 (10.5%)
956 (64.6%)
251 (17.0%)
130 (8.7%)
104 (7.0%)
40 (2.7%)
1167 (78.8%)
74 (5.0%)
101 (6.9%)
43 (2.9%)
95 (6.4%)
37.66 ( 13.37)

45 (36.0%)
43 (34.4%)
3 (2.4%)
7 (5.6%)
3 (2.4%)
24 (19.2%)
78 (62.4%)
26 (20.8%)
10 (8.0%)
103 (2.4%)
8 (6.4%)
95 (76.0%)
9 (7.2%)
8 (6.4%)
4 (3.2%)
9 (7.2%)
36.04 ( 13.55)

0.04

37.48 ( 13.37)

37.61 ( 13.37)

35.83 ( 13.29)

0.16

17.22 ( 12.48)

17.03 ( 12.51)

19.48 ( 12.20)

0.04

5.96 ( 9.65)

5.93 ( 9.65)

6.25 ( 9.72)

0.73

911 (55.9%)
577 (35.4%)
142 (8.7%)
633 (38.4%)
443 (26.8%)
343 (20.7%)
100 (6.1%)
132 (8.0%)
156 (9.3%)
452 (27.2%)
464 (27.9%)
281 (16.9%)
311 (18.7%)
791 (47.4%)
438 (26.2%)
441 (26.4%)

841 (55.8%)
540 (35.8%)
127 (8.4%)
588 (38.4%)
419 (27.4%)
324 (21.2%)
88 (5.8%)
110 (7.2%)
135 (8.8%)
426 (27.7%)
450 (29.2%)
260 (16.9%)
268 (17.4%)
741 (47.9%)
409 (26.5%)
396 (25.6%)

70 (57.4%)
37 (30.3%)
15 (12.3%)
45 (36.6%)
25 (20.3%)
19 (15.4%)
12 (9.8%)
22 (17.9%)
21 (16.8%)
26 (20.8%)
14 (11.2%)
21 (16.8%)
43 (34.4%)
50 (40.3%)
29 (23.4%)
45 (36.3%)

0.34

Family history of psychiatric disorders (patients’ mothers)
Missing: n = 69

Family history of psychiatric disorders (patients’ fathers)
Missing: n = 70

Age at ﬁrst diagnosis of BD
Missing: n = 63
Age at ﬁrst mood stabilizer/atypical antipsychotic
Missing: n=74
Duration of illness (years)
Missing: n = 81
Duration of untreated illness (years)
Missing: n = 100
Polarity of ﬁrst episode
Missing n = 45
Lifetime number of manic episodes
Missing n = 23

Lifetime number of depressive episodes
Missing n = 11

Prevalent polarity
Missing n = 5

MDD
BD
Eating Disorders
Anxiety Disorders
Substance Misuse
Others
None
MDD
BD
Anxiety Disorders
Others
None
MDD
BD
Anxiety Disorders
Others

Depressive
Hypomanic/Manic
Unidentiﬁable
0
1-2
3-5
6-8
>8
0
1-2
3-5
6-8
>8
Depressive
Hypomanic/Manic
Unidentiﬁable

0.04

0.87

0.20

<0.01

<0.01

0.03

Standard deviations are reported into brackets.
In bold statistically signiﬁcant p resulting from χ2 or unpaired Student’s t-test.
BZP: benzodiazepines.
BD: Bipolar Disorder.
MDD: Major Depressive Disorder.

vulnerability to RC in offspring affected by BD. This ﬁnding should
be interpreted with caution, taking also into account that female
gender is more vulnerable to both RC and MDD [44], and this
aspect could have contributed to a signiﬁcant result for mother and
not fathers. However, the higher probability of MDD in mothers of
RC patients is in agreement with previous studies reporting more
frequent family history of BD [45] or Panic Disorder [46] in RC
versus NRC patients, supporting the view that this subtype of BD
would be expression of a more prominent predisposition to
psychiatric conditions.
Different studies have reported no association of psychotic
symptoms with RC [47,48], differently of what was found in our
sample. However, it needs to be highlighted that the statistical
signiﬁcance of this variable did not persist in the ﬁnal model, and

that this result can be due to the type of assessment of psychotic
symptoms (lifetime versus current) and/or to the fact that in our
and other samples [49] RC patients presented more manic
episodes compared to NRC individuals. A higher number of suicide
attempts in RC versus NRC patients has been previously reported
by European [19,50] and extra-European studies [22,51]. Of note,
female gender has been associated with suicide attempts in RC
patients [52], supporting the hypothesis of a crucial role of sex
hormones on the clinical course of BD [53]. Similarly, a higher
presence of poor insight in RC versus NRC subjects has been
reported by other authors [54], this aspect being consistent with
the supposed long duration of illness and more advanced staging of
this subtype of patients [55]. Finally, subjects with RC resulted to
receive less frequently a current treatment with mood stabilizers
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Table 3
Clinical variables of the total sample and of the two groups divided according to the presence of current rapid-cycling (last year of observation).
Total Sample
N = 1675

Absence of current
rapid-cycling
N = 1547 (92.36%)

Presence of current
rapid-cycling
N = 128 (7.64%)

p

242 (14.4%)
198 (11.8%)
26 (1.6%)
150 (9.0%)
1059 (63.2%)
1.48 ( 1.03)

226 (14.6%)
179 (11.6%)
25 (1.6%)
129 (8.3%)
988 (63.9%)
1.45 ( 1.00)

16 (12.5%)
19 (14.8%)
1 (0.8%)
21 (16.4%)
71 (55.5%)
1.78 ( 1.44)

0.07

1.31 ( 0.80)

1.29 ( 0.75)

1.55 ( 1.45)

0.65

1.36 ( 0.99)

1.33 ( 0.96)

1.74 ( 1.36)

0.03

1.53 ( 1.25)

1.53 ( 1.29)

1.56 ( 0.82)

0.08

1263 (75.6%)
407 (24.4%)
1559 (93.1%)
115 (6.9%)
52 (45.2%)
44 (38.3%)
19 (16.5%)
1559 (93.3%)
92 (5.5%)
12 (0.7%)
8 (0.5%)
78 (4.7%)
1165 (69.7)
427 (25.6%)
131 (7.9%)
1065 (63.7%)
475 (28.4%)
1196 (71.40%)
142 (8.5%)
490 (29.3%)

1181 (76.5%)
362 (23.5%)
1442 (93.2%)
105 (6.8%)
50 (47.6%)
40 (38.1%)
15 (14.3%)
1442 (93.4%)
85 (5.5%)
12 (0.8%)
5 (0.3%)
71 (4.6%)
1091 (70.6%)
383 (24.8%)
119 (7.7%)
991 (64.2%)
434 (28.1%)
1115 (72.1%)
131 (8.5%)
464 (30.0%)

82 (64.6%)
45 (35.4%)
117 (92.1%)
10 (7.9%)
2 (20.0%)
4 (40.0%)
4 (40.0%)
117 (92.1%)
7 (5.5%)
0 (0.0%)
3 (2.4%)
7 (5.5%)
74 (58.3%)
46 (36.2%)
12 (9.4 %)
74 (58.3%)
41 (32.3%)
81 (63.3%)
11 (8.6%)
26 (20.3%)

<0.01

997 (59.5%)
469 (28.0%)
124 (7.4%)
1156 (69.4%)
387 (23.2%)
9.67 ( 9.09)

918 (59.3%)
440 (28.44%)
112 (7.3%)
1073 (69.7%)
355 (23.0%)
9.67 ( 9.16)

79 (61.7%)
29 (22.66%)
12 (9.5%)
83 (65.3%)
32 (25.2%)
9.70 ( 8.37)

0.60
0.16
0.52

Individual
Group
No
No
Yes

122 (7.3%)
149 (9.0%)
1395 (83.7%)
1472 (88.0%)
201 (12.0%)

117 (7.6%)
135 (8.8%)
1289 (83.6%)
1358 (87.8%)
188 (12.2%)

5 (4.0%)
14 (11.2%)
106 (84.8%)
114 (89.8%)
13 (10.2%)

0.24

No
Yes

988 (59.0%)
686 (41.0%)

929 (60.1%)
618 (39.9%)

59 (46.5%)
68 (53.5%)

<0.01

Variables

Type of current episode
Missing: n = 0

Number of depressive episodes
Missing: n = 0
Number of manic episodes
Missing: n = 0
Number of hypomanic episodes
Missing: n = 0
Number of mixed episodes
Missing: n = 0
Presence of psychotic symptoms
Missing: n = 5
Attempted suicides
Missing: n = 1
Degree of lethality of attempted suicides

Depressive
Manic
Hypomanic
Mixed
Euthymia

No
Yes

Number of attempted suicides
Missing: n = 4

Insight
Missing: n = 3
Attribution of symptoms to a psychiatric disorder
Missing: n = 4
Current pharmacological treatment
Missing: n = 0

Treatment
Adherence
Missing: n = 8
Number of visits
Missing: n = 0
Psychoeducation
Missing: n = 9
Substance
Misuse
Missing: n = 2
Hospitalization
Missing: n = 1

No
Yes
Low
Medium
High
0
1
2
3
No
Yes
Partial
No
Yes
Partial
Mood Stabilizers
Tricyclic Antidepressants
Antidepressants
(excluding Tricyclics)
Antipsychotics
Benzodiazepines
No
Yes
Partial

<0.01

0.64
0.07

<0.01

0.01

0.40

0.03
0.96
0.02

0.66

0.52

In bold statistically signiﬁcant p resulting from χ2 or unpaired Student’s t-test.
Standard deviations are reported into brackets.

and antidepressants. This result is in agreement with previous
literature that reports less efﬁcacy of lithium in RC versus NRC
patients [56] and a potential role of antidepressants in the
development and worsening of RC [57].
The two most robust results of the present manuscript,
remaining statistically signiﬁcant in the ﬁnal multivariable model,
are the associations of RC with female gender and recent
hospitalization. Indeed, a higher frequency of RC in women than
men is one of the most replicated ﬁndings across studies about this
topic [58]. Different hypotheses have been formulated about the
association of female gender with RC, including the fact that some
risk factors for RC are more prevalent in women than in men, such
as cyclothymia [58] or suicidal ideation [19]. Other authors have
hypothesized that female gender is more susceptible to RC as a
result of higher frequency of BD type 2 in women than men
[39,59]; however, a previous analysis on our sample about

differences between patients with BD 1 versus 2 did not reveal
a signiﬁcant association of type of cycling with bipolar subtype
[60]. Finally, the result of a higher frequency of recent hospitalization in RC versus NRC subjects is of clinical interest, as it stresses
how pharmacological stabilization of these patients can be
challenging [61] and that this particular subtype of BD requires
careful monitoring to avoid social impairment and elevated costs
associated with frequent hospitalization [62].
Taken as a whole, the results of the present manuscript would
conﬁrm that RC can be considered a marker of more advanced staging
of illness and that RC patients require careful clinical monitoring to
prevent recurrent hospitalization also in the light of a more frequently
observed poor compliance. These ﬁndings are in agreement with
previous literature. Finally, female gender is at risk of RC and women
affected by BD should receive a personalized treatment aimed to
guarantee clinical stabilization. Future research would investigate the
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Table 4
Summary of the statistics for the best-ﬁt multivariable logistic regression model applied (variables associated with current presence of rapid-cycling).
Variables

Categories

Odds Ratio

95%CI

p

Gender
Age
Number of lifetime depressive episodes

Male vs Female
NA
0 vs 1-2
0 vs 3-5
0 vs  6
0 vs 1-2
0 vs 3-5
0 vs  6
Unidentiﬁable vs Depressive
Unidentiﬁable vs Hypomanic/Manic
No vs Partial
No vs Yes
No vs Yes

0.64
1.00
2.87
5.29
1.76
1.37
1.20
0.57
1.76
2.86
0.86
1.56
0.63

0.43-0.97
0.99-1.02
1.47-5.59
2.42-11.53
0.88-3.49
0.80-2.34
0.66-2.21
0.32-1.02
1.10-2.83
1.59-5.14
0.35-2.09
0.64-3.79
0.43-0.94

0.04
0.90
<0.01
<0.01
0.11
0.25
0.54
0.06*
0.02
<0.01
0.74
0.33
0.02

Number of lifetime manic episodes

Prevalent Polarity
Insight
Hospitalization in the last year

In this analysis the dependent variable was current presence of rapid cycling. With regard to age, the odds ratio means the increase of the relationship at each unity increase.
Hosmer-Lemeshow test: χ2 = 2.28, df = 8, p = 0.97.
Vs = versus; NA = not applicable; 95% CI = 95% Conﬁdence Interval; p = signiﬁcance p-values.
In bold statistically signiﬁcant p-values.
*
borderline statistically signiﬁcant.

effective in the clinical stabilization of RC patients) [16]. With
regard to the last point it has been highlighted that in our sample
the only compounds that resulted to be differently prescribed in
the two groups in the last year were mood stabilizers and
antidepressants (other than tricyclics). Antidepressants were more
frequently prescribed in patients without rapid-cycling so that the
administration of these compounds has not massively inﬂuenced
the main results of this research (the association of RC with female
gender and recent hospitalization). Mood stabilizers have a
comparable effect on RC [16]; olanzapine and aripiprazole are
reported to be promising in the long-term treatment of patients
with RC [16], we have no information about the administration of
single compounds, however the groups divided according to the
presence of RC did not present a statistically signiﬁcant difference
in the frequency of prescription of antipsychotics.
Ethical approval
The study was approved by local Ethics Committee
Fig. 1. Frequency of at least one hospitalization in the last year of observation
between rapid-cycling and non-rapid cycling patients.
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interconnection between different variables associated with BD
outcome such as suicidal ideation, female gender and RC.
These limitations of the present research article need to be
taken into account:
1) the different settings of care (in several Italian regions) may
have impacted on the clinical features of the sample (e.g. the
availability of psychoeducation to improve insight of patients with
BD);
2) some data were collected retrospectively (e.g. number of
mood episodes) and they might have not been always as accurate
as in controlled studies;
3) the lack of a prospective monitoring due to the crosssectional nature of the study;
4) the limited number of RC patients;
5) the impossibility to extrapolate data for the single
pharmacological compounds (e.g. lithium);
6) the lack of complete information about family history of
psychiatric disorders;
7) patients received a treatment which might have inﬂuenced
some clinical features (e.g. some compounds might be more
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