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Background

Identification of the predominant polarity, i.e. hypomanic/manic
(mPP) or depressive predominant polarity (dPP), might help
clinicians to improve personalised management of bipolar
disorder.

Aims

We performed a systematic review and meta-analysis to esti-
mate prevalence and correlates of mPP and dPP in bipolar
disorder.

Method

The protocol was registered in the Open Science Framework
Registries (https:/doi.org/10.17605/0SF.10/8S2HU). We
searched main electronic databases up to December 2023 and
performed random-effects meta-analyses of weighted
prevalence of mPP and dPP. Odds ratios and weighted mean
differences (WMDs) were used for relevant correlates.

Results

We included 28 studies, providing information on rates and/or
correlates of mPP and dPP. We estimated similar rates of mPP
(weighted prevalence = 30.0%, 95% Cl: 23.1 to 37.4%) and dPP
(weighted prevalence = 28.5%, 95% Cl: 23.7 to 33.7%) in bipolar
disorder. Younger age (WMD = -3.19, 95% Cl: -5.30 to —1.08
years), male gender (odds ratio = 1.39, 95% CI: 1.10 to 1.76),
bipolar-I disorder (odds ratio = 4.82, 95% Cl: 2.27 t0 10.24),
psychotic features (odds ratio = 1.56, 95% Cl: 1.01to 2.41), earlier
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onset (WMD = -1.57, 95% Cl: —2.88 to -0.26 years) and manic
onset (odds ratio = 13.54, 95% Cl: 5.83 to 31.46) were associated
with mPP (P < 0.05). Depressive onset (odds ratio = 12.09, 95% CI:
6.38 t0 22.90), number of mood episodes (WMD =0.99, 95% CI:
0.28 to 1.70 episodes), history of suicide attempts (odds ratio =
2.09,95% Cl: 1.49 10 2.93) and being in a relationship (odds ratio =
1.98,95% ClI: 1.22 to 3.22) were associated with dPP (P < 0.05). No
differences were estimated for other variables.

Conclusions

Despite some limitations, our findings support the hypothesis
that predominant polarity might be a useful specifier of bipolar
disorder. Evidence quality was mixed, considering effects mag-
nitude, consistency, precision and publication bias. Different
predominant polarities may identify subgroups of patients with
specific clinical characteristics.
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Bipolar disorder is a severe and chronic condition, affecting about
1-2% of the general population."” Its clinical course is characterised
by mood recurrencies, in which depressive episodes alternate with
manic or hypomanic episodes, according to the conventional differ-
entiation between bipolar-I disorder (BD-I) and bipolar-II disorder
(BD-II).> However, despite epidemiological assumptions that
people with bipolar disorder spend more time affected by depres-
sion than by mania,*” the clinical course and trajectories of
bipolar disorder may be rather heterogeneous.®” In particular, it
has been proposed that a more fine-grained classification of
bipolar disorder should consider whether the clinical course is char-
acterised by a depressive (dPP) or manic/hypomanic (mPP) pre-
dominant polarity.>” The concept of predominant polarity was
first introduced by Jules Angst,'® based on a study investigating
95 individuals with bipolar disorder. Participants were subdivided
into three subtypes according to their mood recurrencies, i.e. the
preponderantly manic, the preponderantly depressed and the
nuclear type, in which there was a balanced proportion of depressive
and manic episodes.'” Thereafter, Colom et al'' provided a more
detailed definition of predominant polarity in bipolar disorder, pro-
posing that to define mPP, manic/hypomanic episodes should
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represent at least two-thirds of the overall number of lifetime
mood episodes. On the other hand, dPP requires that among life-
time mood episodes, at least two-thirds are depressive. Finally, an
undetermined predominant polarity should be considered if there
is a sufficiently balanced proportion between manic and depressive
episodes in the clinical course of bipolar disorder, without any clear
mood episode predominance.'’ Alternative definitions have been
proposed,'* together suggesting that the identification of the pre-
dominant polarity might help clinicians to improve the personalised
management of bipolar disorder by making its clinical trajectories
clearer.” Indeed, available evidence suggests that mPP or dPP may
influence individual response to acute and long-term treatment
for bipolar disorder, as well as the effectiveness of psychopharmaco-
logical agents used for the stabilisation phase.>'> Exploring the
hypothesis of predominant polarity as a possible clinical specifier,
previous reviews have suggested that mPP and dPP might involve
approximately half of all people with bipolar disorder and might
be associated with particular individual characteristics.*'*
However, despite the growing scientific interest in this field, > '8
no systematic analyses on rates and individual characteristics asso-
ciated with mPP versus dPP are available so far. To shed light on this
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topic, we performed a systematic review and meta-analysis of obser-
vational studies aimed at identifying the prevalence and clinical cor-
relates of different mood predominance types in bipolar disorder, as
well as assessing the quality of evidence in terms of strength, preci-
sion, consistency and risk of publication bias.

Method

Study design and protocol

This systematic review and meta-analysis is reported following the
Meta-analysis Of Observational Studies in Epidemiology guide-
lines."” The study protocol was registered on 27 November 2023
in Open Science Framework Registries (https://doi.org/10.17605/
OSF.IO/8S2HU) and amended on 8 December 2023 because of
changes in the search strategy.

Eligibility criteria

We included any observational studies (a) providing information on
prevalence rates of mPP and dPP in people with bipolar disorder
and (b) comparing them with respect to one or more sociodemo-
graphic or clinical characteristics. To be considered, studies had
to include at least ten individuals in each group (mPP and dPP).
Moreover, in order to improve consistency across studies and to
reduce the risk of misclassification bias, we included only studies
which used the recommended Colom’s definition for predominant
polarity.!' Based on this, mPP and dPP are defined as a lifetime ratio
>2:1 of either hypomanic/manic episodes or depressive episodes,
respectively. This restrictive definition, splitting patients in three
categories (mPP, dPP and undetermined predominant polarity), is
considered to be more stable and conservative over time than
other definitions,'> making patients less likely to be switched from
one category to another across different episodes.” We excluded
studies (a) not providing information on predominant polarity,
(b) not comparing mPP and dPP in terms of relevant sociodemo-
graphic or clinical characteristics, (c) including samples with a
mean age <18 years, (d) using definitions of predominant polarity
based on different criteria, and (e) published before the release
date of DSM-IV.?° In order to avoid duplicate results, we excluded
data on correlates derived from the same sample, including only the
study that provided the larger amount of information. Finally, we
excluded scientific reports not undergoing a peer-review process,
such as conference abstracts, dissertations and grey literature.

Article screening

We searched the Embase, PubMed, APA Psyclnfo (via ProQuest),
and Emcare (via Ovid) databases for articles indexed up to
8 December 2023, without any language restrictions. We used the fol-
lowing search phrases adapted for each database: (a) Embase: ‘bipolar
disorder’:ti,ab,kw AND ‘predominant polarity’:ti,ab,kw; (b) PubMed:
bipolar [Title/Abstract] AND predominant polarity [Title/Abstract];
() PsycInfo: tiab(bipolar disorder) AND tiab(predominant polarity);
(d) Ovid Emcare: (bipolar and (predominance or ‘predominant
polarity’)).ti. or (bipolar and (predominance or ‘predominant polar-
ity’)).ab. An additional manual search of studies included in two rele-
vant reviews®'? was carried out to check for further potentially
eligible studies. References were managed using EndNote web soft-
ware. After the preliminary screening based on titles and abstracts
had been completed, full texts were retrieved to assess the final eligi-
bility of studies. These procedures were completed by three authors
(CB., M.G. and L.G.) independently, and reasons for exclusion
after full-text review were recorded. Disagreements concerning suit-
ability for inclusion were resolved by discussion and consensus
involving all authors.
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Data extraction

Data were extracted between 11 and 13 December 2023, using a
standard template to collect key information from all eligible
studies: year of publication; country; setting; inclusion and
exclusion criteria; sample size, mean age, and sex proportion;
methods used to define predominant polarity; prevalence rates
of mPP and dPP; and sociodemographic and clinical correlates
of mPP versus dPP. Four authors (F.B., C.B., M.G. and L.G.)
independently extracted data and blindly cross-checked them
for accuracy.

Data analysis

Meta-analyses of mPP and dPP prevalence in bipolar disorder
were based on random-effects weighted proportions with 95% con-
fidence intervals using arcsine-based transformation. Considering
the expected low consistency of meta-analyses of prevalence
rates,”’ subgroup analyses were run to test potential variations in
mPP and dPP prevalence rates by the geographical area of included
studies. An omnibus test from the random-effects meta-regression
was performed to test the overall moderating effects of subgroups.
Moreover, in order to deal with a skewed distribution of prevalence
rates, we reported the overall median and interquartile range of the
mPP and dPP point prevalences for descriptive purposes. Weighted
differences in arcsine-transformed proportions (WPDs) were esti-
mated for both overall and subgroup analyses by geographical area.

To compare mPP and dPP for relevant correlates, random-
effects meta-analyses were conducted for variables with data avail-
able from at least five different studies. P<0.05 was used as the
threshold for statistical significance. We used odds ratios and
weighted mean differences (WMDs) with 95% confidence intervals
for categorical and continuous variables, respectively. Heterogeneity
across studies was evaluated according to standard cut-offs for I2
statistics to measure inconsistency of meta-analyses on correlates.”
Publication bias was assessed using Egger’s test for meta-analyses
with data available from at least ten studies.”> To evaluating the
magnitude and precision of the effects (see ‘Grading of the evidence’
section), each WMD was converted into the equivalent effect size
(standardised mean difference [SMD]), performing relevant meta-
analysis, while each odds ratio was converted into an SMD by div-
iding the relevant In(OR) by 1.81.%* Conventional cut-offs (0.2
small, 0.5 medium, 0.8 large) were used to interpret the magnitude
of the effect.”” Data analyses were performed using Stata statistical
software, release 17 (StataCorp LLC, 2021). OpenMeta[Analyst]
software® was used to generate forest plots.

Grading of the evidence
8

Following a similar approach used in recent meta-analyses,””** we
used GRADE (Grading of Recommendations, Assessment,
Development, and Evaluations) items,”’ adapted for non-interventional
observational studies, to classify the quality of evidence as high,
moderate, low or very low for each variable showing a statistically
significant estimate (P < 0.05).

First, we assessed the consistency of findings according to the I
value. We downgraded by one level the quality of evidence if incon-
sistency was estimated (P > 50%).

Second, we evaluated the precision of findings by checking the
width of the equivalent effect size 95% CI. We downgraded the
quality of evidence by one level if (a) the 95% CI width of the equiva-
lent effect size was >0.40 for meta-analyses showing small or
medium effect sizes, or (b) the 95% lower and upper confidence
limits of the equivalent effect size (SMD) were not both >0.80 for
meta-analyses showing large effect sizes.
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In addition, we assessed the risk of publication bias, downgrad-
ing the quality of evidence by one level if (a) meta-analyses included
fewer than ten studies, or (b) the Egger’s test P-value was <0.10 for
meta-analyses including at least ten studies.

Finally, we evaluated the magnitude of the effect, upgrading the
quality of evidence by one level if the magnitude of the equivalent
effect size was large (SMD > 0.80).

Results

Study selection

The systematic search on relevant databases generated 374 records,
namely 140 from Embase, 89 from PubMed, 80 from APA PsycInfo
and 65 from Ovid Emcare. After deduplication, there were 192 arti-
cles left to be screened, including additional studies retrieved from
the reference lists of the two reviews.*>'* After screening by titles and
abstracts, 70 studies were identified as potentially eligible. Following
the final screening based on full texts, 28 studies met the eligibility
criteria and were included in the meta-analysis.'>'>"'#2°7% A flow-
chart with details of screening, the study selection process and
reasons for exclusion is presented in Fig. 1.

Study characteristics

Studies were published between 2009*>*° and 2023.”" All studies,
with the exception of one reported in Spanish,”’ were written in
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English. The sample sizes varied between 42°' and 788.° The
majority of studies (k=16) were conducted in Europe, i.e. six
were from Italy,’****"*> three from Spain,'">*** two from
France’>** and Germany,”"> and one each from Belgium,'®
Finland'” and Greece.”' Five studies were conducted in Asia: four
in India'®*****” and one in Singapore;37 and five studies in South
America, ie. three were from Brazil>>***® and two from
Colombia.”>** Two studies were based on data from multiple coun-
tries of different geographical areas.'>”” Study characteristics are
reported in Table 1. Some studies were likely to have a partial
overlap between included samples, i.e. (a) Belizario et al (2019)*
and Belizario et al (2018);>* (b) Fico et al (2022)'° and Popovic
et al (2014);*® and (c) Pacchiarotti et al (2011)* and Mazzarini
et al (2009).*> We prioritised data from Belizario et al (2019),”
Fico et al (2022)"° and Pacchiarotti et al (2011),* respectively, as
these studies were all based on larger sample sizes. For meta-ana-
lyses, we used data from smaller studies®®*>*® only if these were
not provided by the main study.

Prevalence of hypomanic/manic and depressive
predominant polarity in bipolar disorder

Twenty-four studies'>!>71830732347394145.4751 4y (lyding 7381
individuals with bipolar disorder were included in the meta-analyses
on weighted prevalence of mPP and dPP. We found similar rates
of mPP (weighted prevalence =30.0%, 95% CI: 23.1 to 37.4%;
Supplementary Fig. 1 available at https:/doi.org/10.1192/bjo.2024.51)

N = 35 included in previous reviews:

N = 16 from Garcia-Jiménez et al (2019)

[ Identification of studies via databases and other methods ]
N = 374 identified records:
N = 140 from Embase
N = 89 from PubMed
S N = 80 from APA Psycinfo N =19 from Carvalho et al (2014)
= N = 65 from Qvid Emcare
o
'.g
(<5}
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Fig. 1 Flow diagram of included and excluded studies.
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Study

Albert et al (2021)*
Argyropoulos et al (2023)°
Azorin et al (2015)*
Baldessarini et al (2012)'?
Belizario et al (2018)*
Belizario et al (2019)**
Carrefio Ruiz et al (2022)*°
Fico et al (2022)"

Ghosal et al (2021)%
Grover et al (2021)'®
Gunasekaran et al (2023)*
Janiri et al (2017)*®

Janiri et al (2020)*”
Mazzarini et al (2009)*°
Murru et al (2015)"

Murru et al (2018)*
Obando et al (2012)*
Pacchiarotti et al (2011)*
Pal et al (2020)*°
Pallaskorpi et al (2019)"”
Popovic et al (2014)*
Rangappa et al (2016)*
Rosa et al (2008)*®
Sentissi et al (2019)'®
Vidal-Rubio et al (2018)*?
Vieta et al (2009)*°
Volkert et al (2014)°
Wenzel et al (2022)°

1

Country

[taly
Greece
France
Multiple countries
Brazil
Brazil
Colombia
Spain
India

India
Singapore
Italy

Italy

Italy

Italy
France
Colombia
Italy

India
Finland
Spain
India
Brazil
Belgium
Spain
Multiple countries
Germany
Germany

BD-I, bipolar-I disorder; NR, not reported.

Setting

In-patient and out-patient
Out-patient

In-patient and out-patient
NR

Out-patient

Out-patient

NR

In-patient and out-patient
NR

Out-patient

Out-patient

In-patient and out-patient
Out-patient

In-patient

Out-patient

Out-patient

NR

In-patient

Out-patient

In-patient and out-patient
NR

In-patient

Out-patient

In-patient and out-patient
Out-patient

In-patient and out-patient
In-patient and out-patient
In-patient and out-patient

Sample
size (N)
653
42
278
928
87
248
77
708
100
773
74
218
172
124
119
468
94
134
75
188
604
285
149
356
118
788
336

52

BD-I (%)

40.1
71.4
NR
100
85.1
NR
100
71
NR
924
90.5
38.5
58.7
NR
67.2
573
100
NR
NR
46.8
NR
100

58.9
66.1
NR
NR
534

Age, mean
or median

50.6
46.6
NR
36.5
49.2
NR
43
453
35.8
45.7
38.3
45.0
43.6
NR
52.7
47.7
50
NR
326
37.6
NR
336
NR
47.5
52.3
NR
NR
458

Males (%)

40.6
47.6
NR
484
26.4
NR
63.6
45.1
61.0
63.6
45.9
47.7
47.7
NR
44.5
41.0
NR
56.0
72
46.8
NR
56.8
NR
421
39.0
NR
NR
50.0

Age at onset in
years, mean or
median

30.3
NR
NR
220
23.2
NR
20
27.3
NR
26.3
26.1
284
NR
NR
28.5
NR
24.7
259
235
NR
NR
22.1
NR
NR
NR
NR
NR
283

Table 1 Characteristics of included studies

Predominant polarity assessment

Interview and clinical charts

Interview (patient and caregiver) and clinical records
Interview and clinical records

Interview

Interview, clinical records and charts

Interview

Interview

Interview (patient and caregiver)

Interview

Interview

Interview

Interview

Interview

Interview

Clinical records

Interview

Interview

Interview and clinical records

Interview

Interview

Interview (patient and caregiver)

Interview (patient and caregiver) and clinical records
Interview (patient and caregiver)

Interview

Interview

Interview

Interview (patient and caregiver) and clinical records
Interview (patient and caregiver) and clinical charts

[e 39 lloxed
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and dPP (weighted prevalence =28.5%, 95% CI: 23.7 to 33.7%;
Supplementary Fig. 2) across studies (WPD =1.6%, 95% CI: —9.6
to 12.9%, P =0.78; Supplementary Fig. 3). The risk of publication
bias was low (Egger’s coefficient: 1.60, P = 0.63). However, statistic-
ally significant variations were estimated by subgroup analyses
(omnibus P<0.001). In Europe (k=13; N=3790), rates of mPP
(weighted prevalence = 20.1%, 95% CI: 15.2 to 25.4%) were signifi-
cantly lower (WPD = —15.0%, 95% CI: —24.3 to —5.7%; p = 0.002)
than rates of dPP (weighted prevalence =33.2%, 95% CI: 25.3 to
41.6%). The opposite trend was estimated for studies conducted
in Asia (k=5; N=1307): mPP affected more than half of people
with bipolar disorder (weighted prevalence = 52.7%, 95% CI: 35.8
to 69.2%), whereas dPP occurred in around a fifth of patients
(weighted prevalence =20.5, 95% CI: 15.6 to 26.0%). The differ-
ence was statistically significant (WPD =33.3%, 95% CI: 11.1 to
55.5%; P=0.003). A similar trend was observed in studies
carried out in South America, although the difference between
mPP (weighted prevalence = 42.7%, 95% CI: 28.3 to 57.8%) and
dPP (weighted prevalence =23.7%, 95% CI: 15.1 to 33.4%) was
not statistically significant (WPD =20.8%, 95% CI: —4.8 to
46.3%), possibly because of the limited number of included
studies (k=4) and the small resulting sample size (N=568).
Results are reported in Table 2.

Selection of variables

We extracted data for 22 correlates from at least five studies based
on unique samples. Twenty-four studies'>!?~!330-36:38-40:4344:46-52
had data suitable for at least one correlate. We did not consider
manic and depressive symptoms or the lifetime number of manic/
hypomanic and depressive episodes, even if these variables were
based on more than five studies, owing to the inherent association
with the corresponding predominant polarity. Moreover, we did
not consider pharmacological treatments because of the extreme
variability across studies in terms of current and lifetime treatments.
We distinguished variables included for meta-analyses as ‘variables
associated with mPP’, ‘variables associated with dPP’ and ‘variables
not associated with any predominant polarity’.

Variables associated with hypomanic/manic
predominant polarity

A summary of findings and related details on quality of evidence are
reported in Tables 3 and 4, respectively.

Age

A meta-analysis based on 18 studies including a total of 2827
participants showed that individuals with mPP were younger than
those with dPP (WMD = —3.19 years, 95% CI: —5.30 to —1.08 years;
P=0.003; Supplementary Fig. 4). The quality of evidence was

Prevalence and correlates of manic/hypomanic and depressive predominant polarity

moderate, as although the meta-analysis was inconsistent (I*=
74.3%), it produced a small but precise estimate (equivalent effect
size: SMD = —0.26, 95% CI: —0.43 to —0.08) with a low risk of pub-
lication bias (Egger’s coefficient: —0.99, P = 0.43).

Gender

Based on a meta-analysis of 19 studies with 3335 total participants,
we found that people with mPP were more likely to be male (odds
ratio = 1.39, 95% CI: 1.10 to 1.76; P = 0.005; Supplementary Fig. 5).
The overall quality of evidence was high, considering the low
between-study heterogeneity (I = 45.9%), the precision of findings
(equivalent effect size: SMD =0.18, 95% CI: 0.05 to 0.31) and the
low risk of publication bias (Egger’s coefficient: —0.28, P =0.73).

Age at onset

Based on 13 studies including 2494 individuals with bipolar dis-
order, we estimated that people with mPP had earlier onset of
bipolar disorder than people with dPP (WMD = —1.57 years, 95%
CI: —2.88 to —0.26 years; P=0.019; Supplementary Fig. 6). The
overall quality of evidence was high, considering the low between-
study heterogeneity (I* = 42.3%), the precision of findings (equiva-
lent effect size: SMD = —0.15, 95% CI: —0.27 to —0.02) and the low
risk of publication bias (Egger’s coefficient: 0.44, P = 0.69).

Manic polarity of first episode

We found that people with mPP were more likely to report a first
mood episode characterised by manic polarity (k=8, N=1557;
odds ratio = 13.54, 95% CI: 5.83 to 31.46; P < 0.001; Supplementary
Fig. 7). The overall quality of evidence was moderate; despite the
inconsistency of findings (I* = 84.8%) and the unclear risk of publica-
tion bias, the magnitude of the effect and the lower and upper confi-
dence limits (equivalent effect size: SMD = 1.44, 95% CI: 0.97 to 1.90)
were large.

Bipolar-I disorder

The meta-analysis (k = 12; N = 1661) showed that people with mPP
were more often affected by BD-I than individuals with dPP (odds
ratio = 4.82, 95% CI: 2.27 to 10.24; P < 0.001; Supplementary Fig. 8),
with a large effect (equivalent effect size: SMD = 0.87, 95% CI: 0.45
to 1.28). The evidence was of moderate quality, given the low preci-
sion of findings and the inconsistency (I =81.8%), despite a low
risk of publication bias (Egger’s coefficient: 1.08, P = 0.54).

Psychotic features

Based on ten studies including 1970 participants with bipolar dis-
order, those with mPP were more likely to have psychotic features
than those with dPP (odds ratio = 1.56, 95% CI: 1.01 to 2.41; P=
0.047; Supplementary Fig. 9). However, the overall evidence was

Table 2 Meta-analyses of prevalence rates of hypomanic/manic and depressive predominant polarity in people with bipolar disorder by geographical

EICE]
Group Overall Europe Asia South America
k 24 13 5 4
N 7381 3790 1307 568
Hypomanic/manic predominant polarity WP [95% CI]  30.0% [23.1t0 37.4%]  20.1% [15.2 t0 25.4%]  52.7% [35.8t0 69.2%] 42.7% [28.3 t0 57.8%]
Median (IQR)  31.2% (16.0 t0 42.4%) 18.6% (13.7 10 31.2%) 45.8% (44.0t049.3%) 41.1% (31.0 t0 53.4%)
Depressive predominant polarity WP [95% CI]  28.5% [23.7 t0 33.7%]  33.2% [25.31t0 41.6%]  20.5% [15.6t0 26.0%] 23.7% [15.1 t0 33.4%]
Median (IQR)  28.8% (20.1t0 36.1%)  36.1% (20.1t0 39.9%)  20.6% (17.0t0 28.0%) 27.4% (21.2 t0 30.2%)
Comparison between predominant WPD [95% CI]  1.6% [-9.6t012.9%] —15.0% [-24.3t0 —5.7%] 33.3% [11.1t055.5%] 20.8% [-4.8 t0 46.3%)
polarities P-value P=0.78 P =0.002 P =0.003 P=0.11
IQR, interquartile range, expressed as (1st quartile to 3rd quartile); k, number of included studies; N, number of study participants; WP, weighted prevalence; WPD, weighted prevalence
difference.
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Table 3 Factors associated with hypomanic/manic or depressive predominant polarity: summary of findings

Equivalent effect Egger’s test coeff.
Variable k N Effect size [95% Cl] size [95% CI] P-value 2 (P-value)
Factors associated with hypomanic/manic predominant polarity (versus depressive predominant polarity)
Age (years) 18 2827 WMD = -3.19 years SMD = -0.26 0.003 74.3% coeff.. —0.99
[-5.30 to —1.08 years] [-0.43 to —0.08] (P=0.43)
Male gender 19 3335 OR=1.39 SMD =0.18 0.005 45.9% coeff.. —0.28
[1.10 to 1.76] [0.05 t0 0.31] (P=0.73)
Age at onset (years) 13 2494 WMD = —-1.57 years SMD =-0.15 0.019 42.3% coeff.: 0.44
[-2.88 t0 —0.26 years] [-0.27 to -0.02] (P=0.69)
Manic polarity of first episode 8 1557 OR=13.54 SMD = 1.44 0.001 84.8% N/A
[5.83 t0 31.46] [0.97 to 1.90]
Bipolar-I disorder 12 1661 OR=4.82 SMD =0.87 0.001 81.8% coeff.: 1.08
[2.27 t0 10.24] [0.45 t0 1.28] (P=0.54)
Psychotic features 10 1970 OR=1.56 SMD =0.25 0.047 66.1% coeff.: —0.56
[1.01 to 2.41] [0.01 to 0.49] (P=0.71)
Factors associated with depressive predominant polarity (versus hypomanic/manic predominant polarity)
History of suicide attempts 10 1793 OR=2.09 SMD =0.41 0.001 45.2% coeff.. —0.64
[1.49 to 2.93] [0.22 t0 0.59] (P=0.67)
Depressive polarity of first episode 9 1655 OR =12.09 SMD =1.37 0.001 78.3% N/A
[6.38 t0 22.90] [1.02 to 1.73]
Number of mood episodes 9 1773 WMD = 0.99 episodes SMD =0.12 0.006 0% N/A
[0.28 t0 1.70 episodes] [0.02 to 0.22]
In a relationship 6 856 OR=1.98 SMD =0.38 0.006 28.9% N/A
[1.22 t0 3.22] [0.11 to0 0.65]
k, number of included studies; N, number of study participants; N/A, not applicable; OR, odds ratio; SMD, standardised mean difference; WMD, weighted mean difference.

of low quality, because of the moderate-to-high heterogeneity (I* =
66.1%) and imprecision (equivalent effect size: SMD = 0.25, 95% CI:
0.01 to 0.49), regardless of the low risk of publication bias (Egger’s
coefficient: —0.56, P=0.71).

Variables associated with depressive predominant
polarity

A summary of findings is provided in Table 3, and related details on
the quality of evidence are given in Table 4.

History of suicide attempts

Meta-analysis based on ten studies and 1793 subjects showed that
people with dPP were more likely to have attempted suicide (odds

ratio = 2.09, 95% CI: 1.49 to 2.93; P < 0.001; Supplementary Fig. 10).
The quality of evidence was high in terms of consistency (I*=
45.2%), precision (equivalent effect size: SMD = 0.41, 95% CI: 0.22
to 0.59) and risk of publication bias (Egger’s coefficient: —0.64,
P=0.67).

Depressive polarity of first episode

We found that a depressive polarity of the first mood episode was
associated with dPP (k=9, N=1655; odds ratio=12.09, 95% CI:
6.38 to 22.90; P <0.001; Supplementary Fig. 11). The evidence was
of moderate quality, considering the poor consistency across studies
(P=783%) and the unclear risk of publication bias, despite the
large effect (equivalent effect size: SMD = 1.37, 95% CI: 1.02 to 1.73).

Table 4 Factors associated with hypomanic/manic or depressive predominant polarity: quality of evidence

1, downgrade by one level; =, no upgrade/downgrade; 1, upgrade by one level.

Variable Consistency Precision Publication bias Magnitude Evidence
Factors associated with hypomanic/manic predominant polarity (versus depressive predominant polarity)
Age (years) l = = = Moderate
L)
Male gender = = = = High
OO
Age at onset (years) = = = = High
OODD
Manic first polarity l = l 1 Moderate
DODO
Bipolar-I-disorder l l = 1 Moderate
DODO
Psychotic features l l = = Low
S&HO0
Factors associated with depressive-predominant polarity (versus hypomanic/manic predominant polarity)
History of suicide attempts = = = = High
DODD
Depressive first polarity l = l 1 Moderate
SODO
Number of mood episodes = = l = Moderate
L)
In a relationship = 1 1 = Low
S©e00
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Number of mood episodes

Individuals with dPP had more mood episodes than people with
mPP (k=9; N=1773; WMD = 0.99 mood episodes; 95% CI: 0.28
to 1.70 mood episodes; P = 0.006; Supplementary Fig. 12). Despite
the consistency across studies (I* = 0%) and the precision of findings
(equivalent effect size: SMD =0.12, 95% CI: 0.02 to 0.22), the evi-
dence was of moderate quality, being downgraded by one level
because of uncertainty about publication bias.

Being in a relationship

Meta-analysis based on six studies and 856 participants showed that
people with dPP were more often married or in a relationship
than those with mPP (odds ratio = 1.98, 95% CI: 1.22 to 3.22; P=
0.006; Supplementary Fig. 13). However, the quality of evidence
was low, owing to the poor precision of findings (equivalent effect
size: SMD =0.38, 95% CI: 0.11 to 0.65) and the unclear risk of
publication bias, despite the low between-study heterogeneity
(* =28.9%).

Variables not associated with any predominant polarity

We found no differences between mPP and dPP as regards other
variables, including years of education, unemployment, duration
of illness, mixed polarity of first episode, rapid cycling course,
number of hospital admissions, number of suicide attempts,
comorbid alcohol and substance use disorders, and family history
of bipolar disorder, any affective disorders or suicide. A summary
of these findings is provided in Supplementary Table 1, and relevant
forest plots are shown in Supplementary Figs. 14-25.

Discussion

Summary and interpretation of findings

To our knowledge, this is the first systematic review and meta-ana-
lysis investigating prevalence rates and possible correlates of mPP
and dPP in bipolar disorder. Based on 28 studies, conducted in 12
countries across Europe, Asia and South America, our work pro-
vides several important findings.

First, we found no differences in prevalence rates between pre-
dominant polarities, as around a third of subjects with bipolar dis-
order had mPP, and a similar proportion of individuals had dPP.
Thus, a predominant polarity, as defined by Colom’s criteria,"!
seems to affect approximately two-thirds of patients with bipolar
disorder. Overall rates of both mPP and dPP as estimated in our
work appeared higher than those reported in a previous review on
this topic, which found that around half of people with bipolar dis-
order might have a well-defined predominant polarity.®

Second, rates of mPP and dPP might vary according to different
geographical areas. Whereas dPP was more frequent than mPP in
European countries, opposite estimates were found in studies con-
ducted in Asia, in which prevalence rates of mPP were almost
double those of dPP. This was not surprising, as the clinical trajec-
tory of bipolar disorder might be influenced by genetic, cultural and
environmental factors that are likely to vary by country,” shaping
the expression of manic and depressive symptoms. Moreover, dif-
ferences in predominant polarity might be explained also by
cross-national variations in prevalence rates of BD-I and BD-IL,>*
which are associated with mPP and dPP, respectively. Finally, it
should be considered that even the heterogeneity of mental health-
care delivery systems worldwide may influence the probability of
access to care for patients with bipolar disorder, especially during
depressive episodes.”® Indeed, fewer than half of people with
bipolar disorder receive mental health treatment, particularly in
low-income countries, and only a quarter report contacts with the
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mental health system.”” However, those with manic episodes and
related behavioural abnormalities may be less likely to avoid detec-
tion and treatment.

Third, we uncovered several clinically meaningful correlates
associated with a distinct predominant polarity. Individuals with
mPP were younger, more often male and more likely to be affected
by BD-], as well as being more likely to show psychotic features and
have an earlier onset characterised by manic symptoms. These find-
ings were consistent with evidence from a recently published meta-
analysis involving participants whose manic predominance was set
by definition, i.e. those with unipolar mania, who were again more
often males, with younger age at onset and higher rates of psychotic
features.”® In addition, our findings, showing an association
between mPP and BD-I, seem consistent with the natural history
of BD-1,>® which is typically characterised by more psychotic fea-
tures and an earlier onset than BD-II. On the other hand, people
with dPP were more likely to have a depressive polarity at onset, a
higher number of mood episodes and a history of suicide attempts,
and were more often in a relationship than people with mPP. Our
findings seem to be supported by a relatively recent body of evidence
in the field."”

A balanced interpretation of our findings needs to consider that
for some explored variables, the quality of evidence was low (i.e.
psychotic features and being in a relationship) or moderate (i.e.
age, polarity of first episode, BD-I and number of mood episodes).
This was influenced by several issues, including the imprecision and
inconsistency of overall estimates, as well as the uncertain probabil-
ity of publication bias. Additional research is needed to substantiate
our meta-analytic evidence for these variables. Nonetheless, our
findings reasonably support the hypothesis that predominant polar-
ity might identify specific subgroups of people with bipolar disorder;
in particular, the associations with male gender and earlier bipolar
disorder onset in mPP and with higher rates of suicide attempts
in dPP were based on evidence of high quality.

Clinical implications

The assessment and definition of predominant polarity, because of
its potential as a long-term specifier, may represent a valuable tool
in clinical practice to help choose appropriate treatments and
predict probable outcomes for individuals with bipolar disorder.
In particular, the predominant polarity conceptualisation might
represent a useful alternative to the traditional and yet
complex®*®" distinction between BD-I and BD-IL’ In view of the
existing scientific evidence in this field, the inclusion of predomin-
ant polarity in the treatment decision-making process for bipolar
disorder has been already hypothesised, with the concept of the
polarity index.”"? This defines the ratio between antimanic and
antidepressant properties of single pharmacological and non-
pharmacological approaches used for maintenance treatment of
bipolar disorder.®>**> More generally, establishing clinical features
associated with mPP or dPP may guide clinicians in the early iden-
tification of possible trajectories of bipolar disorder and in the selec-
tion of the most appropriate interventions for the prevention of
mood relapses. In addition, the conceptualisation of predominant
polarity, involving a fine-grained assessment of the behaviour, cog-
nition, emotions and social interactions of individuals with bipolar
disorder, might clash with emerging perspectives towards an unified
and transdiagnostic view of affective disorders.**

Another important clinical implication of this study is related to
the strong concordance between the long-term predominant polar-
ity and the polarity of the first mood episode: our meta-analyses
showed large effects for the relationships between a manic onset
and mPP, as well as between a depressive onset and dPP, ruling
out any association between mixed symptoms at onset and
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subsequent predominant polarity. While stressing the clinical het-
erogeneity of mixed features possibly occurring in both manic
and depressive episodes,” our findings make clearer the predictive
role of the first mood episode on predominant polarity. This has
also been suggested by some pioneering studies in the field,*>*”
which showed that affective polarity at onset was associated with
the polarity of the following episodes. As the main critical
element of the current conceptualisation of predominant polarity
involves the large amount of time that elapses between onset of
bipolar disorder and the subsequent assessment of mPP, dPP or
undefined polarity, across at least three mood episodes,8 the first
manic or depressive episode might be considered to be a useful clin-
ical proxy for the polarity of subsequent recurrences.

Finally, from a completely different perspective, the definition
of potential neurobiological correlates of mPP and dPP might
represent an important area for future research. Recent studies
have reported, for example, that individuals with predominant
polarity — especially those with mPP - may show differences in cor-
tical thickness in several areas of the central nervous system.*'’
Further evidence highlighted that biomarkers of bipolar disorder
may be more influenced by its specific clinical features, e.g. depres-
sion and mania, than by the disease itself.”*”° Potential neurobio-
logical underpinnings of predominant polarity in bipolar disorder
are also a matter for future research.

Limitations

The findings of the current systematic review and meta-analysis
should be interpreted with caution, considering some limitations.
First, as our work investigated cross-sectional differences between
mPP and dPP, we cannot draw any conclusions about causal infer-
ence. Second, we need to consider some methodological variability
across studies in terms of objectives, sample size, inclusion criteria
and methods used to assess clinical variables. For instance, the retro-
spective nature of data should be considered as a possible source of
misclassification of predominant polarity. Third, owing to the
observational nature of the included studies, without any predefined
protocol, we should consider that the possible effects of unpublished
data and the likelihood of selective reporting bias may have at least
partially influenced our meta-analytic estimates. Moreover, consid-
ering the lack of valid and recommended tools for meta-analyses
based on non-intervention and non-randomised studies,”" we did
not formally assess the risk of bias of included studies. Although
we included only studies with consistent definitions of predominant
polarity, the poor representativeness of some studies (e.g. those
including only in-patients) and some risk of recall bias (due to the
nature of the tested variables) may have affected the results of our
meta-analysis. In addition, the clinical course of bipolar disorder
may be influenced by the different effectiveness of treatments for
preventing relapses; however, insufficient data were available from
the included studies for us to explore the role of this confounder
on polarity predominance. For example, lithium, the gold-standard
treatment for bipolar disorder,”? has shown to be more effective in
preventing mania than depression,” and, in general, there are fewer
evidence-based treatments for bipolar depression than for mania.”*
Similarly, data on other important correlates, such as seasonality,75
affective temperaments®® and comorbid anxiety disorders,'” were
available only from a limited number of studies, suggesting a need
for additional research.

Future perspectives

The findings of this systematic review and meta-analysis support the
hypothesis that predominant polarity might be a useful specifier of
bipolar disorder, identifying subgroups of individuals with different
clinical characteristics. High quality of evidence shows an
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association of mPP with male gender and an earlier onset of
bipolar disorder, whereas dPP is more often associated with a
history of suicide attempts. Different predominant polarities in
bipolar disorder may represent particular targets for more appropri-
ate care programmes and effective approaches to personalised
treatment.

Francesco Bartoli (=), MD, PhD, Department of Medicine and Surgery, University of
Milano-Bicocca, Monza, Italy; Carlo Bassetti, MD, Department of Medicine and Surgery,
University of Milano-Bicocca, Monza, Italy, Marco Gazzola, MD, Department of Medicine
and Surgery, University of Milano-Bicocca, Monza, Italy; Letizia Gianfelice, MD,
Department of Medicine and Surgery, University of Milano-Bicocca, Monza, Italy;
Daniele Cavaleri (), MD, Department of Medicine and Surgery, University of Milano-
Bicocca, Monza, Italy; Cristina Crocamo (2, PhD, Department of Medicine and Surgery,
University of Milano-Bicocca, Monza, Italy; Giuseppe Carra, MD, MSc, PhD, Department
of Medicine and Surgery, University of Milano-Bicocca, Monza, Italy; and Division of
Psychiatry, University College London, UK

Correspondence: Francesco Bartoli. Email: francesco.bartoli@unimib.it

First received 11 Jan 2024, final revision 23 Feb 2024, accepted 10 Mar 2024

Supplementary material

Supplementary material is available online at https://doi.org/10.1192/bjo.2024.51.

Data availability

The data that support the findings of this study are available from the corresponding author
(F.B.) upon reasonable request.

Author contributions

Study conception and design: F.B.; review of the scientific literature: F.B. and G.C.; article
screening: F.B., C.B., L.G. and M.G; article eligibility: F.B., C.B., L.G. and M.G.; data extraction:
F.B., C.B., L.G. and M.G.; quality check: F.B., C.C. and D.C.; data analysis: F.B., C.C. and G.C,,
data interpretation: F.B., D.C. and G.C,; first draft: F.B., D.C. and C.C.; draft revision: C.B., L.G.,
M.G. and G.C,; figures and tables: F.B., D.C. and C.C.; supplementary files: C.B. and D.C.; refer-
ences: C.B., L.G. and M.G., work supervision: F.B. and G.C. All authors made substantial contri-
butions to the conception and design of the work, as well as the acquisition, analysis and
interpretation of data; drafted the work or reviewed it for important intellectual content;
approved the final version of the manuscript; and were involved in any aspects regarding
accuracy and integrity of any part of the work.

Funding

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

Declaration of interest

None.

References

-

Mclintyre RS, Berk M, Brietzke E, Goldstein BI, Lopez-Jaramillo C, Kessing LV,
et al. Bipolar disorders. Lancet 2020; 396(10265): 1841-56.

Vieta E, Berk M, Schulze TG, Carvalho AF, Suppes T, Calabrese JR, et al. Bipolar
disorders. Nat Rev Dis Primers 2018; 4: 18008.

N

w

American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders 5th ed. APA, 2022.

Calabrese JR, Hirschfeld RM, Frye MA, Reed ML. Impact of depressive symp-
toms compared with manic symptoms in bipolar disorder: results of a U.S.
community-based sample. J Clin Psychiatry 2004; 65(11): 1499-504.

Kupka RW, Altshuler LL, Nolen WA, Suppes T, Luckenbaugh DA, Leverich GS,
etal. Three times more days depressed than manic or hypomanic in both bipo-
lar | and bipolar Il disorder. Bipolar Disord 2007; 9(5): 531-5.

Bartoli F. The diagnostic concept of unipolar mania: the missing entity of the
affective spectrum. J Nerv Ment Dis 2023; 211(11): 811-3.

Mignogna KM, Goes FS. Characterizing the longitudinal course of symptoms
and functioning in bipolar disorder. Psychol Med 2024, 54(1): 79-89.

Carvalho AF, Mcintyre RS, Dimelis D, Gonda X, Berk M, Nunes-Neto PR, et al.
Predominant polarity as a course specifier for bipolar disorder: a systematic
review. J Affect Disord 2014; 163: 56-64.

Colom F, Vieta E, Suppes T. Predominant polarity in bipolar disorders: refining
or redefining diagnosis? Acta Psychiatr Scand 2015; 132(5): 324-6.

IS

(3]

o

~N

0

O


https://orcid.org/0000-0003-2612-4119
https://orcid.org/0000-0001-5342-9394
https://orcid.org/0000-0002-2979-2107
mailto:francesco.bartoli@unimib.it
https://doi.org/10.1192/bjo.2024.51
https://doi.org/10.1192/bjo.2024.51
https://doi.org/10.1192/bjo.2024.51

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Angst J. The course of affective disorders. Il. Typology of bipolar manic-
depressive illness. Arch Psychiatr Nervenkr 1978; 226(1): 65-73.

Colom F, Vieta E, Daban C, Pacchiarotti I, Sénchez-Moreno J. Clinical and thera-
peutic implications of predominant polarity in bipolar disorder. J Affect Disord
2006; 93(1-3): 13-7.

Baldessarini RJ, Undurraga J, Vazquez GH, Tondo L, Salvatore P, Ha K, et al.
Predominant recurrence polarity among 928 adult international bipolar I dis-
order patients. Acta Psychiatr Scand 2012; 125(4): 293-302.

Carvalho AF, Quevedo J, Mcintyre RS, Soeiro-de-Souza MG, Fountoulakis KN,
Berk M, et al. Treatment implications of predominant polarity and the polarity
index: a comprehensive review. Int J Neuropsychopharmacol 2015; 18(2):
pyu079.

Garcia-liménez J, Alvarez-Fernandez M, Aguado-Bailon L, Gutiérrez-Rojas L.
Factores asociados a la polaridad predominante en el trastorno bipolar: una
revision sistematica. [Epidemiological and clinical variables related with the
predominant polarity on bipolar disorder: a systematic review.] Rev Psiquiatr
Salud Ment 2019; 12(1): 52-62.

Fico G, Anmella G, Sagué-Villavella M, Gomez-Ramiro M, Hidalgo-Mazzei D,
VietaE, etal. Undetermined predominant polarity in a cohort of bipolar disorder
patients: prevalent, severe, and overlooked. J Affect Disord 2022; 303: 223-9.

Grover S, Avasthi A, Chakravarty R, Dan A, Chakraborty K, Neogi R, et al.
Predominant polarity in bipolar disorder: findings from the bipolar disorder
course and outcome study from India (BiD-CoIN study). Compr Psychiatry
2021; 109: 152249.

Pallaskorpi S, Suominen K, Rosenstrom T, Mantere O, Arvilommi P, Valtonen H,
et al. Predominant polarity in bipolar I and Il disorders: a five-year follow-up
study. J Affect Disord 2019; 246: 806-13.

Sentissi O, Popovic D, Moeglin C, Stukalin YB, Mosheva M, Vieta E, et al.
Predominant polarity in bipolar disorder patients: the COPE bipolar sample.
J Affect Disord 2019; 250: 43-50.

Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, et al. Meta-
analysis of observational studies in epidemiology: a proposal for reporting.
Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group.
JAMA 2000; 283(15): 2008-12.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders 4th ed. APA, 1994.

Migliavaca CB, Stein C, Colpani V, Barker TH, Ziegelmann PK, Munn Z, et al.
Meta-analysis of prevalence: i2 statistic and how to deal with heterogeneity.
Res Synth Methods 2022; 13(3): 363-7.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in
meta-analyses. BMJ 2003; 327(7414): 557-60.

Sterne JAC, Egger M, Moher D. Addressing reporting biases. In Cochrane
Handbook for Systematic Reviews of Intervention, version 5.1.0 (eds JPT
Higgins, S Green): Ch. 10. The Cochrane Collaboration, 2011.

Chinn S. A simple method for converting an odds ratio to effect size for use in
meta-analysis. Stat Med 2000; 19(22): 3127-31.

Andrade C. Mean difference, standardized mean difference (SMD), and their
use in meta-analysis: as simple as it gets. J Clin Psychiatry 2020; 81(5):
20f13681.

Wallace BC, Schmid CH, Lau J, Trikalinos TA. Meta-Analyst: software for meta-
analysis of binary, continuous and diagnostic data. BMC Med Res Methodol
2009; 9: 80.

Bartoli F, Callovini T, Cavaleri D, Cioni RM, Bachi B, Calabrese A, et al. Clinical cor-
relates of comorbid attention deficit hyperactivity disorder in adults suffering
from bipolar disorder: a meta-analysis. Aust N Z J PSychiatry 2023; 57(1): 34-48.

Bartoli F, Nasti C, Palpella D, Piacenti S, Di Lella ME, Mauro S, et al.
Characterizing the clinical profile of mania without major depressive episodes:
a systematic review and meta-analysis of factors associated with unipolar
mania. Psychol Med 2023; 53(15): 7277-86.

Schiinemann HJ, Higgins JPT, Vist GE, Glasziou P, Akl EA, Skoetz N, et al.
Completing ‘'summary of findings tables and grading the certainty of the evi-
dence. In Cochrane Handbook for Systematic Reviews of Interventions, version
6.3 (eds JPT Higgins, J Thomas, J Chandler, M Cumpston, T Li, MJ Page, et al.):
Ch. 14. Cochrane, 2023.

Albert U, Manchia M, Burato S, Carpiniello B, Di Salvo G, Pinna F, et al.
Predominant polarity and polarity Index of maintenance treatments for bipolar
disorder: avalidation study in a large naturalistic sample in Italy. Medicina 2021;
57(6): 598.

Argyropoulos GD, Christidi F, Karavasilis E, Bede P, Antoniou A, Velonakis G,
et al. Predominant polarity as a neurobiological specifier in bipolar
disorder: evidence from a multimodal neuroimaging study. Prog
Neuropsychopharmacol Biol Psychiatry 2023; 123: 110718.

Azorin JM, Adida M, Belzeaux R. Predominant polarity in bipolar disorders: fur-
ther evidence for the role of affective temperaments. J Affect Disord 2015; 182:
57-63.

https://doi.org/10.1192/bjo.2024.51 Published online by Cambridge University Press

Prevalence and correlates of manic/hypomanic and depressive predominant polarity

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Belizario GO, Junior RGB, Salvini R, Lafer B, Dias RDS. Predominant polarity clas-
sification and associated clinical variables in bipolar disorder: a machine learn-
ing approach. J Affect Disord 2019; 245: 279-82.

Belizario GO, Silva M, Lafer B. Impact of predominant polarity on long-term out-
come in bipolar disorder: a 7-year longitudinal cohort study. J Affect Disord
2018; 241: 37-40.

Ruiz G C, Ospina JP Z, Vargas C, Aguirre Acevedo DC, Lopez-Jaramillo C.
Structural neuroimaging and predominant polarity in patients with type 1 bipo-
lar disorder from Antioquia. Rev Colomb Psiquiatr 2022; 51(2): 123-32.

Ghosal S, Mallik N, Acharya R, Dasgupta G, Mondal DK, Pal A. Medication adher-
ence in bipolar disorder: exploring the role of predominant polarity. int J
Psychiatry Med [Epub ahead of print] 1 Jul 2021. Available from: https:/doi.
0rg/10.1177/00912174211030163.

Gunasekaran S, Teh WL, Liu J, Cetty L, Mok YM, Subramaniam M. The relation-
ship between predominant polarity, lifetime comorbid anxiety disorders and
subjective quality of life among individuals with bipolar disorder in Singapore.
Int J Environ Res Public Health 2023; 20(2): 1155.

Janiri D, Di Nicola M, Martinotti G, Janiri L. Who's the leader, mania or depres-
sion? Predominant polarity and alcohol/polysubstance use in bipolar disorders.
Curr Neuropharmacol 2017; 15(3): 409-16.

Janiri D, Simonetti A, Piras F, Ciullo V, Spalletta G, Sani G. Predominant polarity
and hippocampal subfield volumes in bipolar disorders. Bipolar Disord 2020; 22
(5): 490-7.

Mazzarini L, Pacchiarotti I, Colom F, Sani G, Kotzalidis GD, Rosa AR, et al.
Predominant polarity and temperament in bipolar and unipolar affective disor-
ders. J Affect Disord 2009; 119(1-3): 28-33.

Murru A, Pacchiarotti I, Verdolini N, Reinares M, Torrent C, Geoffroy PA, et al.
Modifiable and non-modifiable factors associated with functional impairment
during the inter-episodic periods of bipolar disorder. Eur Arch Psychiatry Clin
Neurosci 2018; 268(8): 749-55.

Murru A, Primavera D, Oliva M, Meloni ML, Vieta E, Carpiniello B. The role of
comorbidities in duration of untreated illness for bipolar spectrum disorders.
J Affect Disord 2015; 188: 319-23.

Obando AC, Garcia AM, Rodriguez MA, Palacio TF, Ontoso MS, Tamayo A, etal.
Polaridad predominante en pacientes bipolares tipo I: estudio en una poblacion
aislada con alta prevalencia de trastornos de animo. [Predominant polarity in
type-I bipolar patients: study in an isolated population with a high prevalence
of mood disorders.] Rev Colomb Psiquiatr 2012; 41(4): 842-52.

Pal A. A cross-sectional study of internalized stigma in euthymic patients of
bipolar disorder across its predominant polarity. Indian J Soc Psychiatry
2020; 36(1): 73-9.

Pacchiarotti |, Mazzarini L, Kotzalidis GD, Valenti M, Nivoli AM, Sani G, et al. Mania
and depression. Mixed, not stirred. J Affect Disord 2011; 133(1-2): 105-13.

Popovic D, Torrent C, Goikolea JM, Cruz N, Sanchez-Moreno J, Gonzélez-Pinto A,
et al. Clinical implications of predominant polarity and the polarity index in bipo-
lar disorder: a naturalistic study. Acta PSychiatr Scand 2014; 129(5): 366-74.

Rangappa SB, Munivenkatappa S, Narayanaswamy JC, Jain S, Reddy YC.
Predominant mania course in Indian patients with bipolar | disorder. Asian J
Psychiatr 2016; 22: 22-7.

Rosa AR, Andreazza AC, Kunz M, Gomes F, Santin A, Sanchez-Moreno J, et al.
Predominant polarity in bipolar disorder: diagnostic implications. J Affect
Disord 2008; 107(1-3): 45-51.

Vidal-Rubio SL, Balanza-Martinez V, Cuenca M, Vila-Francés J, Vieta E, Romeu
JE. Duration of euthymia and predominant polarity in bipolar disorder.
J Affect Disord 2018; 241: 356-9.

Vieta E, Berk M, Wang W, Colom F, Tohen M, Baldessarini R). Predominant pre-
vious polarity as an outcome predictor in a controlled treatment trial for
depression in bipolar | disorder patients. J Affect Disord 2009; 119(1-3): 22-7.

Volkert J, Zierhut KC, Schiele MA, Wenzel M, Kopf J, Kittel-Schneider S, et al.
Predominant polarity in bipolar disorder and validation of the polarity index
in a German sample. BMC Psychiatry 2014; 14: 322.

Wenzel M, Althen H, Veeh J, Reif A. Euthymic patients with predominantly
manic polarity avoid happy faces in a dot probe task. Int J Bipolar Disord
2022; 10(1): 16.

Rowland TA, Marwaha S. Epidemiology and risk factors for bipolar disorder.
Ther Adv Psychopharmacol 2018; 8(9): 251-69.

Merikangas KR, Lamers F. The ‘true’ prevalence of bipolar Il disorder. Curr Opin
Psychiatry 2012; 25(1): 19-23.

Bartoli F, Bachi B, Calabrese A, Cioni RM, Guzzi P, Nasti C, et al. Effect of long-
acting injectable antipsychotics on emergency department visits and hospital
admissions in people with bipolar disorder: a retrospective mirror-image ana-
lysis from the northern Milan area cohort (NOMIAC) study. J Affect Disord
2022; 318: 88-93.

Bartoli F, Cavaleri D, Nasti C, Palpella D, Guzzi P, Riboldi I, et al. Long-acting
injectable antipsychotics for the treatment of bipolar disorder: evidence


https://doi.org/10.1177/00912174211030163
https://doi.org/10.1177/00912174211030163
https://doi.org/10.1177/00912174211030163
https://doi.org/10.1192/bjo.2024.51

Bartoli et al

57

58

59

60

61

62

63

64
65

66

10

from mirror-image studies.
20451253231163682.

Merikangas KR, Jin R, He JP, Kessler RC, Lee S, Sampson NA, et al. Prevalence
and correlates of bipolar spectrum disorder in the world mental health survey
initiative. Arch Gen Psychiatry 2011; 68(3): 241-51.

Baldessarini RJ, Bolzani L, Cruz N, Jones PB, Lai M, Lepri B, et al. Onset-age of bipo-
lar disorders at six international sites. J Affect Disord 2010; 121(1-2): 143-6.

Grande |, Berk M, Birmaher B, Vieta E. Bipolar disorder. Lancet 2016, 387
(10027): 1561-72.

Kogan CS, Maj M, Rebello TJ, Keeley JW, Kulygina M, Matsumoto C, et al. A glo-
bal field study of the International Classification of Diseases (ICD-11) mood dis-
orders clinical descriptions and diagnostic guidelines. J Affect Disord 2021; 295:
1138-50.

Mcintyre RS, Alda M, Baldessarini RJ, Bauer M, Berk M, Correll CU, et al. The clin-
ical characterization of the adult patient with bipolar disorder aimed at person-
alization of management. World Psychiatry 2022; 21(3): 364-87.

Popovic D, Reinares M, Goikolea JM, Bonnin CM, Gonzalez-Pinto A, Vieta E.
Polarity index of pharmacological agents used for maintenance treatment of
bipolar disorder. Eur Neuropsychopharmacol 2012; 22(5): 339-46.

Popovic D, Reinares M, Scott J, Nivoli A, Murru A, Pacchiarotti |, et al. Polarity
index of psychological interventions in maintenance treatment of bipolar dis-
order. Psychother Psychosom 2013; 82(5): 292-8.

Norton PJ, Paulus DJ. Toward a unified treatment for emotional disorders:
update on the science and practice. Behav Ther 2016; 47(6): 854-68.

Bartoli F, Crocamo C, Carra G. Clinical correlates of DSM-5 mixed features in
bipolar disorder: a meta-analysis. J Affect Disord 2020; 276: 234-40.

Daban C, Colom F, Sanchez-Moreno J, Garcia-Amador M, Vieta E. Clinical cor-
relates of first-episode polarity in bipolar disorder. Compr Psychiatry 2006;
47(6): 433-7.

Ther Adv Psychopharmacol 2023; 13:

https://doi.org/10.1192/bjo.2024.51 Published online by Cambridge University Press

67

68

69

70

71

72

73

74

75

Turvey CL, Coryell WH, Arndt S, Solomon DA, Leon AC, Endicott J, et al. Polarity
sequence, depression, and chronicity in bipolar | disorder. J Nerv Ment Dis
1999; 187(3): 181-7.

Bartoli F, Cioni RM, Cavaleri D, Callovini T, Crocamo C, Misiak B, et al. The asso-
ciation of kynurenine pathway metabolites with symptom severity and
clinical features of bipolar disorder: an overview. Eur Psychiatry 2022; 65(1): €82.

Salvadore G, Quiroz JA, Machado-Vieira R, Henter ID, Manji HK, Zarate CA Jr. The
neurobiology of the switch process in bipolar disorder: a review. J Clin
Psychiatry 2010; 71(11): 1488-501.

Zhang G, Xiao Q, Wang C, Gao W, Su L, Lu G, et al. The different impact of
depressive or manic first-episode on pediatric bipolar disorder patients: evi-
dence from resting-state fMRI. Neuroscience 2023; 526: 185-95.

Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment
of the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol
2010; 25(9): 603-5.

Bartoli F. The lithium paradox: declining prescription of the gold standard treat-
ment for bipolar disorder. Acta Psychiatr Scand 2023; 147(3): 314-5.

Fountoulakis KN, Tohen M, Zarate CA Jr. Lithium treatment of bipolar disorder
in adults: a systematic review of randomized trials and meta-analyses. Eur
Neuropsychopharmacol 2022; 54: 100-15.

Ketter TA, Miller S, Dell'Osso B, Calabrese JR, Frye MA, Citrome L. Balancing
benefits and harms of treatments for acute bipolar depression. J Affect
Disord 2014; 169(Suppl 1): $24-33.

Fico G, de Toffol M, Anmella G, Sagué-Vilavella M, Dellink A, Verdolini N, et al.
Clinical correlates of seasonality in bipolar disorder: a specifier that needs spe-

cification? Acta Psychiatr Scand 2021; 143(2): 162-71.
EXTRA OPEN @ (:)
CONTENT
@ ONLINE @ ACCESS BY


https://doi.org/10.1192/bjo.2024.51

	Prevalence and correlates of manic/hypomanic and depressive predominant polarity in bipolar disorder: systematic review and meta-analysis
	Method
	Study design and protocol
	Eligibility criteria
	Article screening
	Data extraction
	Data analysis
	Grading of the evidence

	Results
	Study selection
	Study characteristics
	Prevalence of hypomanic/manic and depressive predominant polarity in bipolar disorder
	Selection of variables
	Variables associated with hypomanic/manic predominant polarity
	Age
	Gender
	Age at onset
	Manic polarity of first episode
	Bipolar-I disorder
	Psychotic features

	Variables associated with depressive predominant polarity
	History of suicide attempts
	Depressive polarity of first episode
	Number of mood episodes
	Being in a relationship

	Variables not associated with any predominant polarity

	Discussion
	Summary and interpretation of findings
	Clinical implications
	Limitations
	Future perspectives

	Supplementary material
	Data availability
	Author contributions
	Funding
	Declaration of interest
	References


