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Abstract

Objectives: Up to 70% individuals with bipolar disorder (BD) are lifetime

tobacco smokers, a major modifiable risk factor for morbidity. However,

quitting smoking is rarely proposed to individuals with BD, mainly because

of fear of unfavorable metabolic or psychiatric changes. Evaluating the

physical and mental impact of tobacco cessation is primordial. The aim of

this study was to characterize the psychiatric and nonpsychiatric correlates

of tobacco smoking status (never- vs. current vs. former smokers) in individ-

uals with BD.

Methods: 3860 individuals with ascertained BD recruited in the network of

Fondamental expert centers for BD between 2009 and 2020 were catego-

rized into current, former, and never tobacco smokers. We compared the

sociodemographic and clinical characteristics assessed by standard instru-

ments (e.g., BD type, current symptoms load, and non-psychiatric

morbidity—including anthropometric and biological data) of the three

groups using multinomial regression logistic models. Corrections for multi-

ple testing were applied.

Results: Current smokers had higher depression, anxiety, and impulsivity

levels than former and never-smokers, and also higher risk of comorbid sub-

stance use disorders with a gradient from never to former to current

smokers—suggesting shared liability. Current smokers were at higher risk to

have a metabolic syndrome than never-smokers, although this was only evi-

denced in cases, who were not using antipsychotics.

Conclusions: Tobacco smoking was associated with high morbidity level.

Strikingly, as in the general population, quitting smoking seemed associated

with their return to the never-smokers' levels. Our findings strongly highlight

the need to spread strategies to treat tobacco addiction in the BD population.

KEYWORD S

addiction, bipolar disorder, former smokers, metabolic syndrome, tobacco
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1 | INTRODUCTION

Bipolar disorder (BD) is a severe mental illness associ-
ated with 15–20 years of loss in life expectancy when
compared with unaffected individuals.42 Although BD
individuals are at particularly high risk to die from
unnatural causes such as suicide and accidents,37

somatic comorbid disorders account for about 70% of
premature death in this population,42 especially
because of cardiovascular and metabolic disorders
(e.g., dyslipidemia, diabetes).15,54 Tobacco smoking
remains the main modifiable risk factor of cardiovascu-
lar and metabolic disorders in BD.10,12,21,32 The lifetime
prevalence of tobacco smoking is up to 70% in BD46 -
two to five times higher than in the general popula-
tion11,26 [adjusted odds = 2–57]. Importantly regarding
the adverse health effects of tobacco smoke, individuals
with BD tend to smoke cigarettes more heavily and to
extract more nicotine and chemicals than tobacco
smokers without psychiatric disorders.46

In addition to the increased risk of developing meta-
bolic and cardiovascular disorders, tobacco smoking may
contribute to worsen the psychiatric course of BD. First,
the polygenic risk for tobacco smoking has been shown
to increase BD risk in two independent Mendelian ran-
domization studies.20,55 Second, there is a growing body
of literature showing that tobacco smoking further
increases the already high risk of suicidal behavior car-
ried by individuals with BD,17,35 especially during depres-
sive episodes.43 Fourthly, tobacco smoking is associated
with a higher frequency of sleep disturbances, anger,
impulsivity and emotional lability6,23,27—which can all
worsen the course of BD. Moreover, tobacco smoking
decreases quality of life and increases the large eco-
nomic burden within patients who are likely to have
already low economic income.53 Finally, tobacco smok-
ing interacts with medications prescribed in BD58 by
inducing the cytochrome P450 1A2, that metabolizes
numerous psychotropic medications such as antidepres-
sants49 and antipsychotics.3 Thus, tobacco smoking may
decrease the efficiency of these treatments, as previously
suggested in a randomized trial involving anti-manic
medications.5

Overall, it appears crucial to treat tobacco smoking
(which will be used as proxy term for tobacco addiction/
tobacco use disorders in the current manuscript) in indi-
viduals with BD. Available evidence suggest that extant
strategies are effective and safe in this population,2,21,26

and that the motivation to quit smoking in individuals
with BD is similar to that of unaffected individuals.11

However, the remission rates (using “quit smoking” as
a proxy for remission) are about 60% lower for individ-
uals with BD26 compared with unaffected individuals.

Clinicians may not view smoking cessation as a priority:
an online survey showed that only 33% of individuals
with BD reported that they had been advised to quit
by a healthcare professional.47 Overall, both patients
and clinicians seem to fear that smoking cessation may
increase the risk to develop metabolic disorder (induced
by weight gain) and/or exacerbate anxiety and depres-
sive symptomatology,11,32 while available evidence
suggest the opposite20,52—provided that proper man-
agement is applied. Overall, in BD, the subgroup of for-
mer smokers is of particular interest to develop
personalized management for tobacco smoking in BD
by identifying factors associated with quitting smoking
and by investigating the psychiatric and non-
psychiatric outcomes of quitting smoking in BD
(searching for potential benefits). However, studying
this subgroup requires large sample sizes and a precise
assessment of tobacco smoking history. Interestingly
enough, most studies to date have been studying cur-
rent tobacco smoking as opposed to a mix of current +
former smokers,17,44,50 and fewer lifetime smoking as a
mix of never + former smoking.57

To address these limitations and improve our
knowledge regarding relevant tobacco smoking groups
in BD and particularly address the very poorly known
issue of former smoker, we analyzed data from the
FACE-BD cohort, reaching more than 3000 individuals
with BD. This allowed us to perform multivariable
model to identify the independent risk factors for
being never versus former versus current tobacco
smokers in BD.

Significant outcomes

• Former and never-smokers had better clinical
outcomes and less often metabolic syndrome
than current smokers.

• Quitting smoking seemed to improve psychiat-
ric and non-psychiatric outcomes.

• Clinicians should encourage BD individuals to
quit smoking and provide intensive treatment
for tobacco addiction in BD.

Limitations

• Patients referred to the expert centers may be
more adherent to care than other individuals
with BD.

• The transversal design did not allow to address
the causality of the findings.

NOBILE ET AL. 375
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2 | METHODS

2.1 | Participant enrolment

The FACE-BD network in France consists in 12 centers
from different regions in France30 coordinated by Fonda-
tion FondaMental (www.fondation-fondamental.org).
The first aim of this network is to support clinicians for
the management of individuals with BD and give recom-
mendation on personalized treatment strategies, which
entirely guides the data collection in a computerized
medical file to be further used for research through a web
application (E-bipolar©). Anonymized data are stored in
a national database FACE-BD that was approved by the
French body overseeing the safety of computerized data-
bases (Commission Nationale de l'Informatique et des
Libertés, DR-2011-069). Secured access to this web-based
system for research purposes is regulated by a scientific
committee, who evaluates each project.

Individuals with BD are referred by a general practi-
tioner or a psychiatrist to the expert center where they
are assessed and followed annually for 3 years. Practi-
tioners refer patients along with a referral letter that
includes their main request and the related medical his-
tory. Patients are referred to the expert center for two
main reasons: (1) Confirm or infirm diagnosis of BD;
(2) provide personalized therapeutic guidance for BD. At
inclusion and follow-up visits, the same evaluation pack-
age is used in all centers. The assessment protocol was
approved by the relevant ethical review board and
required only a letter of information to the patients to
ascertain their non-opposition to the use of their data
(CPP-IIe de France IX, 18 January 2010).

2.2 | Clinical assessment

2.2.1 | Clinical interview

Patients are first evaluated by a senior psychiatrist spe-
cialized in BD. Once the diagnosis is confirmed, a whole-
day assessment is planned involving nurses, psychiatrists
and psychologists from the expert center.

The type of BD [i.e., type 1, type 2 and not otherwise
specified (NOS)] and the presence of current and lifetime
comorbid psychiatric disorders—especially anxiety and
substance use disorders (SUDs)—are ascertained using
the Structured Clinical Interview for DSM-IV Axis I Dis-
orders.19 Then, sociodemographic characteristics (age,
gender, education level, marital and employment status)
are recorded. Clinical variables deemed to thoroughly
reflect the lifetime and recent course of bipolar illness are
collected: number of previous manic, hypomanic, and

depressive episodes; presence of lifetime rapid cycling
(defined by any 12-months period with ≥4 or more mood
episodes), history of suicide attempt including their num-
ber and the presence of violent (e.g., hanging) and/or
serious (e.g., need of intensive care) attempts. Finally,
current treatment regimen and medical history were also
asked to the patient and cross-checked using the referral
letter (see also below).

2.2.2 | Assessment of current mood state

Depressive and Manic symptomatology were assessed
respectively with the Montgomery and Åsberg Depres-
sion Rating Scale (MADRS)41 and the Young Mania Rat-
ing Scale (YMRS)59 rated by clinicians from the expert
centers, respectively.

2.2.3 | Assessment of key dimensions of BD

A set of validated tools were further used to assess the fol-
lowing key dimensions of BD:

• Anxiety was assessed using the current subscale of the
State Inventory Anxiety (STAI-A),8 a 20-item self-
report on current anxiety symptoms. Higher scores
indicate higher current anxiety.

• The Affective Lability Scale (ALS) was used to assess
emotional lability. This is a 54-item scale measuring
changeability among four states: depression, elation,
anger and anxiety.24

• The Barratt Impulsiveness Scale (BIS) was used to
evaluate impulsivity. This scale is composed of 30 items
assessing three dimensions of impulsivity: attentional,
motor and never-planning impulsiveness. High scores
indicate higher impulsivity.4

• The Childhood Trauma Questionnaire (CTQ) was used
to assess the history of childhood trauma.45

• The Functioning Assessment Short Test (FAST) was
used to assess global functioning.48 The FAST is an
interview developed to assess the disability level in
patients with BD and includes items on autonomy,
occupational functioning, cognitive functioning, finan-
cial issues, interpersonal relationships, and leisure
time. Higher scores indicate worse functioning.

2.2.4 | Assessment of non-psychiatric
comorbidity

Since BD is strongly associated with non-psychiatric
comorbidity such as cardiovascular disease, a large panel

376 NOBILE ET AL.
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of medical conditions are assessed during the clinical
examination done in the expert center for the clinical
management of patients.

The following medical conditions were assessed or
measured: history of cardiovascular disorders (high blood
pressure, myocardial infarction, and cardiac arrhythmia),
history of metabolic disorders (type 1 and 2 diabetes, dys-
lipidemia), anthropometric measurements of obesity:
waist circumference in centimeters (as a marker of
abdominal obesity) and body mass index (BMI, in
kg/m2). This clinical assessment is systematically com-
pleted with blood test including complete blood count,
ionogram, lipid levels and fasting glucose.

In our study, the presence of a metabolic syndrome
was defined according to the criteria of the National Cho-
lesterol Education Program's Adult, Treatment Panel III
report (ATP III),18 which requires that three or more of
the following five criteria be met: hypertriglyceridemia
(≥1.7 mmol/L or use of lipid-lowering medication), high
waist circumference (>94 cm for men and >80 cm for
women), high fasting glucose concentration (≥5.6 mmol/L
or use of glucose-lowering medication), low HDL-C level
(<1.03 mmol/L in men and <1.29 mmol/L in women) and
high blood pressure (≥130/85 mm Hg or use of antihyper-
tensive medication). We also considered dyslipidemia as a
self-reported diagnosis.

Further details regarding recruitment and assessment
procedure can be found elsewhere.30–32 It is important to
note that patients from the FACE-BD cohort are repre-
sentative of BD outpatients attending tertiary care set-
tings, especially regarding BD characteristics (e.g., rapid
cycling, number of lifetime maniac episodes) and preva-
lence of comorbid anxiety disorders.29,39 They were all
referred from primary care centers, thus representing a
large part of BD outpatients seen by practitioners.

Of note, given that assessments are based on DSM-IV
criteria, the term “substance use disorders” will refer to
lifetime abuse or dependence throughout the manuscript.
To avoid working with very small subgroups, SUDs not
related to alcohol nor cannabis were defined as “other
SUDs” throughout the manuscript.

2.2.5 | Definition of current tobacco status

We defined three groups of patients, based on their cur-
rent tobacco smoking status: never-smoker, current
smoker, and former smoker, as follows:

• Current smoker: “smoking at least five cigarettes per
day for at least three months.” This definition was cho-
sen since it is a valid proxy to assess nicotine depen-
dence that meets DSM-IV criteria.32

• Former smoker: “smoked more than 100 cigarettes
over the lifespan, but none over the past year.”32

• Never-smoker: “smoked less than 100 cigarettes over
the lifespan.”

Users of other forms of non-medical nicotine than
cigarettes were classified as non/never-smokers and very
light smokers were also most often classified as non/n-
ever-smokers.

2.3 | Statistical analysis

Categorical variables are presented as counts (percentages),
and quantitative variables as means with standard deviation
(SD) or medians with interquartile ranges (IQR). Univariate
multinomial logistic regression models were used to assess
the association between independent variables (socio-
demographic and clinical variables) and smoking status.
The never-smoker group was defined as the reference
group. For comparison between current versus former
smoker the current smoker group was chosen as reference
except when comparing SUD and current treatment
(to have the OR in the right direction). The adjusted odds
ratios (OR) and 95% confidence intervals (CI) were also cal-
culated to estimate the risk associated with smoking status
and sociodemographic and clinical variables.

Finally, a multivariate multinomial logistic regression
model was performed including all independent variables
associated with smoking status with a p-value <0.1. The
adjusted odds ratios (OR) and 95% confidence intervals
(CI) were also estimated. Variables that were highly cor-
related or collinear, defined as variance inflation factor
(VIF) >2.5, were excluded from the multivariate models
(e.g., anxiety and depression levels were highly correlated
thus we only kept depression level in the final model).

The significance level was set at p-value <0.05 for all
global p-value. This was a post-hoc analysis of a cohort previ-
ously used for analysis, thus, we applied post-hoc corrections
using two methods: significant p-values across the three
smokers' groups were corrected using the Benjamini–
Hochberg False Discovery Rate (FDR) and pairwise compari-
sons were corrected by the Bonferroni method, yielding
p < 0.05/3= 0.016 for significance. Analyses were performed
using the SPSS software (version 26.0.0.0; IBM SPSS Statistics
for Windows. Armonk, NY: IBM Corp) and R software.

3 | RESULTS

Data regarding smoking status was available for 3625 (93.9%
of all data extracted from the database) patients. There were
1529 (42.2%) never-smokers, 1680 (46.3%) current smokers

NOBILE ET AL. 377
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and 416 (11.5%) former smokers. The mean age of the sample
was 40.6 (SD = 12.9) years and 61.6% were women. Regard-
ing BD type, 45.7% were BD-1, 43.5% BD-2 and 10.8% BD-
NOS, with a mean disorder duration of 16.8 (SD = 11.2)
years. As previously published, participants from the FAC-BD
cohort are mostly euthymic,31 but often also show residual
depressive symptoms, as shown by a mean MADRS = 10.6
(SD= 9.2) and median YMRS= 1 (IQR= 0–3).

3.1 | Sociodemographic characteristics
according to smoking status

As compared with never-smokers, current smokers were
significantly more likely to be men (p = 0.008). Current
and former smokers were less likely to be currently
employed than never-smokers group. Former smokers
were older than both never- and current smokers
(OR = 1.02, 95% CI = [1.01; 1.03], p < 0.001; OR = 1.05,
95% CI = [1.04; 1.06], p < 0.001, respectively), while cur-
rent smokers were younger than never-smokers
(OR = 0.97, 95% CI = [0.97; 0.98], p < 0.001). Both former
and never-smokers were more often in a relationship than
current smokers (both p < 0.001; Table 1A).

3.2 | Course and symptoms load of BD
according to smoking status

BD-1 was preferentially associated with current smoking
as compared with never-smokers (p = 0.006) and showed
younger age at BD onset than both never- and former
smokers (both p < 0.001), while there was no difference
between the latter groups. Both current and never-
smokers reported higher number of depressive episodes by
duration of BD than former smokers. Current smokers
had significantly higher risk of lifetime suicide attempt
than both never- (OR = 1.5, 95% CI = [1.3; 1.7],
p-value <0.001) and former smokers (OR = 1.4, 95%
CI = 1.1;1.7, p-value = 0.04) but the difference was not
significant between former and never-smokers (Table 1B).

Current smokers also had significantly higher scores
of depression (MADRS), anxiety (STAI-A) and emotional
lability (ALS) than never-smokers, while there were no
differences with former smokers nor between former and
never-smokers. Mean impulsivity showed an increasing
gradient from never- to former to current smokers (all
pairwise p significant). Former and current smokers both
reported higher CTQ total score than never-smokers
(p = 0.006 and p = 0.004, respectively). Finally, current
smokers reported significantly worse functioning than
both never- and former smokers (OR = 1.02, 95%
CI = [1.01; 1.02], p < 0.001; OR = 0.99, 95% CI = [0.98;

0.99], p = 0.001, respectively) while there were no differ-
ences between former and never-smokers.

3.3 | Comorbid SUDs as according to
tobacco smoking status

There was a gradient toward increasing prevalence of each
comorbid SUD from never- to current smokers, with odds
ratios ranging from 2.5 (other SUDs, former vs. never-
smokers) to 3.3 (other SUDs, current vs. never-smokers).
All pairwise tests were significant (Table 1C), except regard-
ing other SUDs between current and former smokers.

3.4 | Non-psychiatric disorders
according to smoking status

Former smokers showed a poorer metabolic profile
compared with both never and current smokers, with sig-
nificantly higher BMI and waist circumference and sig-
nificantly more frequent dyslipidemia and metabolic
syndrome. There were different patterns of associations
with high blood pressure and cardiac arrythmia, which
were both significantly more frequent in never- and for-
mer smokers compared with current smokers (p < 0.001
and p = 0.005, respectively). Never smokers had signifi-
cantly higher risk to report type 2 diabetes than current
smokers (OR = 2, 95% CI = 1.2–3.4, p = 0.04) but there
was no difference between former smokers and both
never- and current smokers. Finally, there was no signifi-
cant difference between tobacco smokers' groups regard-
ing C-reactive protein, asthma, dysthyroidism, epilepsy
and neoplasia (Table 1D).

3.5 | Current psychotropic medications

Neuroleptics and atypical antipsychotics were more fre-
quently prescribed to current smokers than to the two
other smokers groups (Table 1E). Those medications
were pooled for further analysis. No other medication
type was associated with smoking status.

3.6 | Multivariate analysis

When the significant variables from bivariate analyses
were analyzed in a multivariate model (Table 2), the
strongest factors associated with smoking status were age
at interview (younger age of current smokers vs. the two
other groups and older age of former vs. never-smokers,
p < 0.001 for all) and lifetime comorbid alcohol use

378 NOBILE ET AL.

 16000447, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13535 by Inserm

 D
isc Ist, W

iley O
nline L

ibrary on [13/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

1
A
ss
oc
ia
ti
on

be
tw

ee
n
sm

ok
in
g
st
at
us

an
d
so
ci
od

em
og
ra
ph

ic
an

d
cl
in
ic
al

da
ta

(A
)
So

ci
od

em
og

ra
p
h
ic

ch
ar
ac

te
ri
st
ic
s
ac

co
rd

in
g
to

sm
ok

in
g
st
at
u
s

N
ev

er
sm

ok
er

15
29

(4
2.
2%

)

F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)

C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)
F
or
m
er

vs
.n

ev
er
-S
m
ok

er
C
u
rr
en

t
vs
.f
or
m
er

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

V
ar
ia
bl
e

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

M
en

(v
s.
w
om

en
)

53
5
(3
5)

17
4
(4
1.
9)

68
1
(4
0.
5)

0.
00
3

1.
34

[1
.0
7;

1.
67
]

0.
08

0.
99

1.
27

[1
.1
;1

.4
6]

0.
00
8

A
ge

(y
ea
rs
)

42
.2
(1
3.
6)

45
.5
(1
2.
5)

37
.9
(1
1.
7)

<
0.
00
1

1.
02

[1
.0
1;

1.
03
]

<
0.
00
1

0.
95

[0
.9
4;
0.
96
]

<
0.
00
1

0.
97

[0
.9
7;

0.
98
]

<
0.
00
1

M
ar
it
al

st
at
us

(s
in
gl
e
vs
.i
n

a
re
la
ti
on

sh
ip
)

58
0
(4
4.
6)

14
2
(3
9.
8)

58
8
(4
2)

<
0.
00
1

0.
82

[0
.6
5;

1.
04
]

0.
46

0.
48

[0
.3
8;

0.
61
]

<
0.
00
1

1.
71

[1
.4
7;

1.
99
]

<
0.
00
1

E
du

ca
ti
on

al
le
ve
l

0.
12

0.
24

0.
02

0.
21

Pr
im

ar
y
sc
h
oo

l
30
3
(2
3.
7)

93
(2
6.
5)

32
8
(2
3.
7)

1.
18

[0
.9
;1

.5
6]

1.
05

[0
.8
;1

.3
9]

1.
12

[0
.9
4;

1.
35
]

H
ig
h
sc
h
oo

l
15
8
(1
2.
3)

45
(1
2.
8)

26
5
(1
9.
2)

1.
1
[0
.7
6;

1.
58
]

0.
63

[0
.4
4;

0.
89
]

1.
74

[1
.4
;2

.1
7]

U
n
iv
er
si
ty

82
0
(6
4)

21
3
(6
0.
7)

79
0
(5
7.
1)

R
ef
.

R
ef
.

R
ef
.

C
ur
re
n
tl
y

un
em

pl
oy
ed

50
2
(3
9.
2)

17
0
(4
8.
3)

60
4
(4
3.
9)

0.
00
5

1.
45

[1
.1
4;

1.
84
]

0.
03

1.
19

[0
.9
4;

1.
51
]

0.
44

1.
22

[1
.0
4;

1.
42
]

0.
06

(B
)
C
ou

rs
e
an

d
sy
m
p
to
m
s
lo
ad

of
B
D

ac
co

rd
in
g
to

sm
ok

in
g
st
at
u
s

N
ev

er
-

sm
ok

er
15
29

(4
2.
2%

)

F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)

C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)
F
or
m
er

vs
.n

ev
er
-s
m
ok

er
C
u
rr
en

t
vs
.f
or
m
er

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

B
D
ty
pe

<
0.
00
1

0.
23

0.
94

<
0.
00
1

2
71
2
(4
6.
6)

18
6
(4
4.
7)

67
8
(4
0.
4)

R
ef
.

R
ef
.

R
ef
.

1
63
3
(4
1.
4)

19
2
(4
6.
2)

83
2
(4
9.
5)

1.
16

[0
.9
2;

1.
46
]

1.
19

[0
.9
5;
1.
49
]

1.
38

[1
.1
9;

1.
6]

N
O
S

18
4
(1
2)

38
(9
.1
)

17
0
(1
0.
1)

0.
79

[0
.5
4;

1.
16
]

1.
22

[0
.8
4;
1.
82
]

0.
97

[0
.7
7;

1.
23
]

R
ap

id
cy
cl
in
g

22
7
(1
7.
9)

53
(1
5.
7)

22
5
(1
6.
3)

0.
45

A
ge

at
on

se
t
of

B
D

(y
ea
rs
)

24
.9
(1
0.
4)

25
.1
(1
0.
4)

22
.5
(8
.4
)

<
0.
00
1

1.
00

[0
.9
9;

1.
01
]

1
0.
97

[0
.9
6;
0.
98
]

<
0.
00
1

0.
97

[0
.9
7;

0.
98
]

<
0.
00
1

D
is
ea
se

du
ra
ti
on

(y
ea
rs
)

17
.3
(1
1.
9)

20
.6
(1
1.
8)

15
.3
(1
0)

<
0.
00
1

1.
02

[1
.0
1;

1.
03
]

<
0.
00
1

0.
96

[0
.9
5;
0.
97
]

<
0.
00
1

0.
98

[0
.9
8;

0.
99
]

<
0.
00
1

(C
on

ti
n
ue

s)

NOBILE ET AL. 379

 16000447, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13535 by Inserm

 D
isc Ist, W

iley O
nline L

ibrary on [13/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

1
(C
on

ti
n
u
ed
)

(B
)
C
ou

rs
e
an

d
sy
m
p
to
m
s
lo
ad

of
B
D

ac
co

rd
in
g
to

sm
ok

in
g
st
at
u
s

N
ev

er
-

sm
ok

er
15
29

(4
2.
2%

)

F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)

C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)
F
or
m
er

vs
.n

ev
er
-s
m
ok

er
C
u
rr
en

t
vs
.f
or
m
er

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

O
d
d
s
ra
ti
o

[9
5%

C
I]

p
-V

al
u
e

N
um

be
r
of

(h
yp

o)
m
an

ic
ep
is
od

es
/

B
D
du

ra
ti
on

0.
4
(0
.6
)

0.
3
(0
.3
)

0.
4
(0
.4
)

0.
08

N
um

be
r
of

de
pr
es
si
ve

ep
is
od

es
/B
D

du
ra
ti
on

0.
5
(0
.8
)

0.
3
(0
.3
)

0.
5
(0
.4
)

<
0.
00
1

0.
36

[0
.2
3;

0.
56
]

<
0.
00
1

3.
23

[2
.5
6;

5.
26
]

<
0.
00
1

0.
99

[0
.8
8;

1.
13
]

0.
98

L
if
et
im

e
SA

50
5
(3
4.
7)

14
3
(3
5.
9)

69
2
(4
3.
5)

<
0.
00
1

1.
06

[0
.8
4;

1.
33
]

1
1.
37

[1
.0
9;
1.
73
]

0.
04

1.
45

[1
.2
5;

1.
68
]

<
0.
00
1

L
if
et
im

e
vi
ol
en

t
an

d/
or

se
ri
ou

s
SA

19
7
(4
0.
2)

64
(4
5.
7)

29
4
(4
4.
3)

0.
29

M
A
D
R
S
sc
or
e

10
.1
(9
.1
)

10
.1
(8
.6
)

11
.2
(9
.2
)

0.
00
3

1.
00

[0
.9
9;

1.
01
]

1
1.
01

[1
;1
.0
3]

0.
18

1.
01

[1
.0
1;

1.
02
]

0.
00
5

Y
M
R
S
sc
or
e

(m
ed
ia
n
,I
Q
R
)

2.
4
(3
.7
)

2.
4
(4
)

2.
4
(3
.7
)

0.
98

ST
A
I-
A
sc
or
e

41
.9
(1
5.
2)

42
.9
(1
4.
7)

44
.2
(1
4.
7)

<
0.
00
1

1.
00

[0
.9
9;

1.
01
]

0.
67

1.
01

[1
;1
.0
1]

0.
44

1.
01

[1
.0
1;

1.
02
]

<
0.
00
1

A
L
S
sc
or
e

1.
2
(0
.7
)

1.
3
(0
.7
)

1.
3
(0
.7
)

<
0.
00
1

1.
18

[0
.9
9;

1.
39
]

0.
30

1.
17

[0
.9
9;
1.
38
]

0.
27

1.
38

[1
.2
4;

1.
53
]

<
0.
00
1

B
IS

sc
or
e

65
.2
(1
1.
1)

67
.8
(1
1.
3)

69
.3
(1
1.
4)

<
0.
00
1

1.
02

[1
.0
1;

1.
03
]

0.
00
2

1.
01

[1
;1
.0
2]

0.
09

1.
03

[1
.0
3;

1.
04
]

<
0.
00
1

C
T
Q
to
ta
ls
co
re

41
.9
(1
4.
4)

44
.8
(1
5.
6)

43
.8
(1
4.
7)

<
0.
00
1

1.
01

[1
.0
1;

1.
02
]

0.
00
6

1
[0
.9
9;

1.
01
]

0.
52

1.
01

[1
.0
0;

1.
01
]

0.
00
4

F
A
ST

to
ta
ls
co
re

19
.9
(1
4.
5)

20
.4
(1
4.
6)

23
(1
4.
8)

<
0.
00
1

1
[0
.9
9;

1.
01
]

1
1
[1
;1
.0
2]

0.
01

1.
02

[1
.0
1;

1.
02
]

<
0.
00
1

(C
)
C
om

or
bi
d
SU

D
s
as

a
fu
n
ct
io
n
of

to
ba

cc
o
sm

ok
in
g
st
at
u
s

N
ev

er
-s
m
ok

er
15
29

(4
2.
2%

)
F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)
C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)

F
or
m
er

vs
.n

ev
er
-

sm
ok

er
C
u
rr
en

t
vs
.f
or
m
er
-

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

A
lc
oh

ol
us
e

di
so
rd
er

17
2
(1
2.
7)

11
0
(2
8.
5)

55
2
(3
7.
4)

<
0.
00
1

2.
74

[2
.0
9;

3.
6]

<
0.
00
1

1.
5
[1
.1
8;
1.
92
]

0.
00
3

4.
12

[3
.4
;4

.9
9]

<
0.
00
1

C
an

n
ab
is
u
se

di
so
rd
er

64
(4
.7
)

72
(1
8.
7)

50
7
(3
4.
4)

<
0.
00
1

4.
63

[3
.2
3;

6.
63
]

<
0.
00
1

2.
28

[1
.7
4;
3.
03
]

<
0.
00
1

10
.6
[8
.0
5;

13
.9
]

<
0.
00
1

380 NOBILE ET AL.

 16000447, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13535 by Inserm

 D
isc Ist, W

iley O
nline L

ibrary on [13/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

1
(C
on

ti
n
u
ed
)

(C
)
C
om

or
bi
d
SU

D
s
as

a
fu
n
ct
io
n
of

to
ba

cc
o
sm

ok
in
g
st
at
u
s

N
ev

er
-s
m
ok

er
15
29

(4
2.
2%

)
F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)
C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)

F
or
m
er

vs
.n

ev
er
-

sm
ok

er
C
u
rr
en

t
vs
.f
or
m
er
-

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

Se
da

ti
ve

u
se

di
so
rd
er

44
(3
.2
)

25
(6
.5
)

81
(5
.5
)

0.
00
3

2.
07

[1
.2
5;

3.
42
]

0.
00
5

1.
19

[0
.7
5;

1.
89
]

0.
46

1.
73

[1
.1
9;

2.
52
]

0.
00
4

O
th
er

su
bs
ta
n
ce

us
e
di
so
rd
er

37
(2
.7
)

33
(8
.5
)

18
6
(1
2.
6)

<
0.
00
1

3.
33

[2
.0
5;

5.
41
]

<
0.
00
1

1.
54

[1
.0
5;

2.
28
]

0.
03

5.
14

[3
.5
9;

7.
38
]

<
0.
00
1

(D
)
N
on

-p
sy
ch

ia
tr
ic

co
n
d
it
io
n
s
ac

co
rd

in
g
to

sm
ok

in
g
st
at
u
s

N
ev

er
-s
m
ok

er
15
29

(4
2.
2%

)
F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)
C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)

F
or
m
er

vs
.n

ev
er
-

sm
ok

er
C
u
rr
en

t
vs
.f
or
m
er

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

B
M
I
(k
g/
m

2 )
25
.9
(5
.5
)

26
.7
(5
.6
)

25
.6
(5
.2
)

0.
00
1

1.
03

[1
.0
1;

1.
05
]

0.
08

0.
96

[0
.9
4;
0.
98
]

0.
00
2

0.
99

[0
.9
8;

1]
0.
24

W
ai
st

ci
rc
um

fe
re
n
ce

91
.6
(1
4.
9)

95
.5
(1
6)

91
.2
(1
5.
6)

<
0.
00
1

1.
02

[1
.0
1;

1.
02
]

<
0.
00
1

0.
98

[0
.9
8;
0.
99
]

<
0.
00
1

0.
99

[0
.9
9;

1]
0.
44

D
ys
lip

id
em

ia
20
0
(1
4.
3)

76
(1
9.
7)

23
2
(1
5.
4)

0.
05

1.
47

[1
.1
;1

.9
7]

0.
08

0.
74

[0
.5
6;
0.
99
]

0.
21

1.
09

[0
.8
9;
1.
34
]

0.
79

M
et
ab
ol
ic

sy
n
dr
om

e
25
8
(1
9.
8)

10
0
(2
7)

33
3
(2
3.
8)

0.
00
6

1.
5
[1
.1
5;

1.
96
]

0.
04

0.
84

[0
.6
5;
1.
1]

0.
52

1.
27

[1
.0
5;
1.
52
]

0.
06

H
ig
h
bl
oo

d
pr
es
su
re

12
0
(8
.6
)

56
(1
4.
4)

68
(4
.5
)

<
0.
00
1

1.
79

[1
.2
8;

2.
52
]

0.
00
2

0.
28

[0
.1
9;
0.
41
]

<
0.
00
1

0.
5

[0
.3
7;

0.
68
]

<
0.
00
1

C
-r
ea
ct
iv
e

pr
ot
ei
n

(m
g/
L
)

3.
0
(4
.5
)

3.
2
(5
.8
)

3.
8
(7
.7
)

0.
02

1.
01

[0
.9
8;

1.
04
]

0.
62

1.
02

[0
.9
9;
1.
05
]

0.
25

1.
03

[1
.0
1;

1.
05
]

0.
01

C
ar
di
ac

ar
ry
th
m
ia

56
(4
)

20
(5
.1
)

34
(2
.2
)

0.
00
5

1.
29

[0
.7
7;

2.
18
]

0.
72

0.
42

[0
.2
4;
0.
76
]

0.
04

0.
55

[0
.3
6;

0.
85
]

0.
04

T
yp

e
2
di
ab
et
es

42
(3
)

12
(3
.1
)

23
(1
.5
)

0.
03

1.
03

[0
.5
1;
1.
92
]

1
0.
49

[0
.2
4;
0.
99
]

0.
28

0.
5

[0
.2
9;
0.
82
]

0.
04

D
ys
th
yr
oi
di
sm

17
2
(1
2.
4)

57
(1
4.
5)

16
9
(1
1.
1)

0.
16

A
st
h
m
a

11
6
(8
.1
)

31
(7
.8
)

14
1
(9
.1
)

0.
56

E
pi
le
ps
y

25
(1
.8
)

4
(1
)

33
(2
.2
)

0.
28

N
eo
pl
as
ia

47
(3
.5
)

18
(4
.7
)

41
(2
.8
)

0.
16

(C
on

ti
n
ue

s)

NOBILE ET AL. 381

 16000447, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13535 by Inserm

 D
isc Ist, W

iley O
nline L

ibrary on [13/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



T
A
B
L
E

1
(C
on

ti
n
u
ed
)

(E
)
P
sy
ch

ot
ro
p
ic

m
ed

ic
in
es

ac
co

rd
in
g
to

sm
ok

in
g
st
at
u
s

N
ev

er
-s
m
ok

er
15
29

(4
2.
2%

)
F
or
m
er

sm
ok

er
41
6
(1
1.
5%

)
C
u
rr
en

t
sm

ok
er

16
80

(4
6.
3%

)

F
or
m
er

vs
.n

ev
er
-

sm
ok

er
C
u
rr
en

t
vs
.f
or
m
er

sm
ok

er
C
u
rr
en

t
vs
.n

ev
er
-s
m
ok

er

N
(%

)
or

m
ea

n
(S
D
)

G
lo
ba

l
p
-v
al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

O
R
[9
5%

C
I]

p
-V

al
u
e

A
n
ti
de
pr
es
sa
n
t

67
9
(8
8)

19
4
(8
8.
2)

72
1
(8
9.
2)

0.
71

A
n
ti
ps
yc
h
ot
ic

48
3
(6
4.
3)

13
9
(6
3.
8)

57
9
(7
2.
9)

<
0.
00
1

0.
98

[0
.7
1;

1.
34
]

0.
88

1.
53

[1
.1
1;

2.
1]

0.
00
9

1.
49

[1
.2
;1

.8
6]

<
0.
00
1

N
eu

ro
le
pt
ic

20
5
(2
9.
1)

56
(2
8.
9)

25
8
(3
5.
7)

0.
02

0.
99

[0
.7
;1

.4
1]

0.
95

1.
37

[0
.9
7;

1.
94
]

0.
07

1.
36

[1
.0
9;

1.
69
]

0.
00
7

A
n
xi
o/

h
yp

n
ot
ic

52
6
(7
6.
1)

15
0
(7
8.
1)

55
3
(7
8.
2)

0.
62

L
it
h
iu
m

0.
1

N
o

43
3
(5
6.
5)

10
5
(4
8.
2)

43
6
(5
4.
6)

Y
es

33
4
(4
3.
5)

11
3
(5
1.
8)

36
3
(4
5.
4)

M
oo

d
st
ab
ili
ze
r

56
8
(7
3)

61
5
(7
5.
8)

15
2
(7
0)

0.
17

N
ot
e:
O
th
er

su
bs
ta
n
ce

us
e
di
so
rd
er
:c
oc
ai
n
e,
ps
yc
h
os
ti
m
ul
an

t,
ps
yc
h
ed
el
ic
s,
op

ia
te
s,
ot
h
er
s.

A
bb

re
vi
at
io
n
s:
A
L
S,

A
ff
ec
ti
ve

L
ab
ili
ty

Sc
al
e;
B
D
,b

ip
ol
ar

di
so
rd
er
;B

IS
,B

ar
ra
tt
Im

pu
ls
iv
en

es
s
Sc
al
e;
C
T
Q
,C

h
il
dh

oo
d
T
ra
um

a
Q
ue

st
io
n
n
ai
re
;F

A
ST

,F
u
n
ct
io
n
in
g
A
ss
es
sm

en
t
Sh

or
t
T
es
t;
M
A
D
R
S,

M
on

tg
om

er
y
an

d
Å
sb
er
g
D
ep
re
ss
io
n
R
at
in
g
Sc
al
e;
N
O
S,

n
ot

ot
h
er
w
is
e
sp
ec
if
ie
d;

SA
,s
ui
ci
de

at
te
m
pt
;S

T
A
I-
A
,S

ta
te

In
ve
n
to
ry

A
n
xi
et
y;

Y
M
R
S,

Y
ou

n
g
M
an

ia
R
at
in
g
Sc
al
e.
B
ol
d
va
lu
es

re
pr
es
en

t
si
gn

if
ic
an

t
re
su
lt
s.

382 NOBILE ET AL.

 16000447, 2023, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/acps.13535 by Inserm

 D
isc Ist, W

iley O
nline L

ibrary on [13/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



disorder and cannabis use disorder (higher risk for cur-
rent vs never- and former smokers and for former
vs. never-smokers, with ORs ranging from 1.5 to 6.3).
“Other SUDs” was no more significantly associated with
smoking status. There were also strong, independent
associations of smoking status with BD type showing
higher rates of BD of type 1 among current versus never-
smokers (OR = 1.5, 95% CI = 1.2–1.9, p < 0.001), and
with marital status; current smokers being more often
single than former smokers. Finally, the association
between smoking status and metabolic syndrome was
lost when adding neuroleptics and/or atypical antipsy-
chotics use in the model (results not shown). To better
understand the association between atypical antipsy-
chotics/neuroleptics use, smoking status and metabolic
syndrome, we performed additional analyses showing
that: (i) both former and current smoking remained sig-
nificantly associated with the presence of a metabolic syn-
drome in BD cases without antipsychotic/neuroleptic,

compared with never smokers (18% in never-smokers
vs. 27% in former- and 23% in current, p corrected = 0.019
and p corrected = 0.009, respectively), but not in individ-
uals with atypical antipsychotics/neuroleptics (overall
p = 0.299)—see Figure 1; and (ii) the association between
smoking status and metabolic syndrome remained after
adjustment for age, gender and antipsychotic/neuroleptic
only for former- versus never smokers (OR = 1.6, 95%
CI = 1.3–1.9, p < 0.001).

Table 3 further summarizes the patterns of associations
with former or current smoking or both (i.e., “lifetime
smoking”).

4 | DISCUSSION

Previous studies on the FACE-BD cohort and SUDs
focused on other SUDs (e.g., alcohol use disorders33) or
on the presence of any SUD and specific characteristics

TABLE 2 Multivariate analysis of factors associated with tobacco status

Global
p-value

Former vs.
never-smoker

Current vs.
former smoker

Current vs.
never-smoker

p OR [95% CI] pOR [95% CI] p OR [95% CI]

Gender 0.61

Age <0.001 1.03 [1.01; 1.04] <0.001 1.05 [1.03; 1.06] <0.001 0.98 [0.97; 0.99] <0.001

Marital status

In a relationship
vs. single

0.006 0.85 [0.63; 1.14] 0.28 0.63 [0.47; 0.85] 0.003 1.30 [1.05; 1.6] 0.02

Currently
unemployed

0.05 1.29 [0.95; 1.76] 0.11 1.01 [0.73; 1.4] 0.94 1.30 [1.04; 1.63] 0.02

BD type 0.001 0.17 0.51 <0.001

2 1 1 1

1 1.23 [0.91; 1.66] 0.84 [0.5; 1.42] 1.50 [1.2; 1.86]

NOS 0.73 [0.44; 1.20] 0.82 [0.6; 1.11] 0.88 [0.62; 1.24]

Alcohol use
disorder

<0.001 1.83 [1.26; 2.68] 0.002 1.64 [1.16; 2.31] 0.005 2.96 [2.25; 3.89] <0.001

Cannabis use
disorder

<0.001 4.08 [2.51; 6.62] <0.001 1.54 [1.04; 2.3] 0.03 6.33 [4.42; 9.05] <0.001

Other substance
use disorder

0.14

MADRS 0.87

ALS 0.58

BIS 0.16

CTQ 0.12

FAST 0.14

Metabolic
syndrome

0.03 1.29 [0.92; 1.79] 0.14 1.08 [0.77; 1.51] 0.67 1.4 [1.09; 1.80] 0.01

Note: Other substance use disorder: cocaine, psychostimulant, psychedelics, opiates, sedative, others. Bold values represent significant results.
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of BD (e.g., suicidal behavior).34,35 In the current study,
we focused specifically on lifetime tobacco smoking sta-
tus, analyzing separately former smokers from the two
other groups and its association with the characteristics
of BD. In addition, we aimed at extending our previous
findings regarding the characteristics of current versus
former versus never smokers with BD, since evidence
remained scarce in our previous study, where the group
of former smokers was relatively small (N = 78) and mul-
tivariate analysis was not deemed relevant.32 Accord-
ingly, in this new study, we were able to investigate
associations with a large range of clinical characteristics,
metabolic and biological variables, and current smoking
status. We first confirmed an alarming rate of about 58%
lifetime smoking in BD, noticing that only 19.8% of them

had quit smoking, that is, half of the rates found in the
general population.38 After adjusting for multiple con-
founders, we evidenced preferential associations with
either current or former tobacco smoking, as follows: BD
type 1, being single, and fulfilling the criteria for meta-
bolic syndrome and current smoking; and higher scores
for childhood trauma with former smoking (Table 3).
Additionally, there was an increasing gradient from
never- to former to current tobacco smokers regarding
the risk of comorbid SUDs. Our findings initially sug-
gested that both the use of antipsychotic and the meta-
bolic syndrome were associated with smoking status, but
that these associations were lost in the fully adjusted
model, supporting the existence of complex relationships
between these three variables.

FIGURE 1 Association between smoking status, antipsychotics intake and metabolic syndrome

TABLE 3 Summary of findings showing associations with current, former, and/or lifetime tobacco smoking

Preferential associations with
former tobacco smoking

Preferential associations with
current tobacco smoking

Associations with any lifetime
tobacco smoking

Age Increased Decreased Both directions

Marital status Being single

BD type BD type 1 more frequent

Lifetime SA

Alcohol use
disorder

Increasing prevalence from never to
current smoking

CTQ Higher score vs. current smokers

Metabolic
syndrome

Higher prevalence (may be linked to
lifestyle and antipsychotic
treatment)

Note: Bold values represent significant results.
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Tobacco smoking has been consistently associated
with other SUDs in BD14 and in the general population.13

This supports the hypothesis that nicotine exposure may
increase the risk of associated SUDs,16,25 but also that all
SUDs may share genetic vulnerability—at least to some
extent.1 Additionally, one can also hypothesize that the
likelihood of successfully quitting tobacco smoking is
reduced by the presence of comorbid SUDs, whether it is
because of the general profile of these patients (including
impulsiveness and/or childhood trauma) or to the negative
impact of SUDs on treatment-seeking and adherence.

The large sample size also allowed us to re-examine
the relationships between tobacco smoking status and psy-
chological/psychiatric outcomes, namely: suicide attempts,
emotional lability, impulsivity, current mood symptoms
and functioning—all being key issues in BD. Although
examining trait characteristics may be considered relevant
for lifetime conditions only (e.g., lifetime smoking), we
kept our three smoking groups for all analyses in order to
detect traits associated with the likelihood of smoking ces-
sation. No trait characteristic remained associated with
tobacco smoking status after multiple adjustment, as was
previously evidenced regarding impulsivity.27 However,
although individuals were globally euthymic, current
smokers had significantly higher scores for depression,
anxiety, and emotional lability. They also had higher rates
of suicide attempts and poorer global functioning than
never- and former smokers. These findings suggest that,
regarding psychiatric outcomes in BD, patients who quit
tobacco smoking may show better outcomes regarding
anxiety, depression and functioning than current smokers.
However, these associations did not remain significant in
multivariate analyses.

Regarding non-psychiatric comorbidities, former smo-
kers had an overall less favorable metabolic profile
than current smokers regarding weight, blood pressure,
and dyslipidemia. Some of these findings could be
explain by the appetite suppressant effect of tobacco
consumption,9,22,40 or by the fact that individuals with
BD, who smoke tobacco, are not commonly using smok-
ing cessation strategies, which are known to help reduc-
ing increase of appetite. Furthermore, impulsivity being
higher for lifetime (current or former) versus never-
smokers, one can hypothesize that these patients have
maladaptive eating behaviors that increased their risk of
metabolic syndrome. Eventually, despite bivariate ana-
lyses showing associations between lifetime smoking and
increased risk of metabolic syndrome, this was no more
the case when other variables—including age and anti-
psychotics use—were considered. This is of utmost rele-
vance for clinicians and patients, who may fear weight
gain and blood pressure changes associated with smoking
cessation. Our findings regarding metabolic syndrome

suggest that smoking cessation can be expected to have a
very limited negative impact—if any—on the most signif-
icant components of metabolic health, despite possible
increase in weight. This is all the most interesting since
former smokers were older in our sample than current
smokers and that metabolic syndrome is often associated
with older age, reinforcing a probable “no greater nega-
tive effect” of smoking cessation on metabolic status. This
is particularly similar to additional study of individuals
suffering from either schizophrenia or BD in a trial of
varenicline for smoking cessation, where tobacco quitters
showed increases in weight and blood pressure, but
decreases in cardiovascular risk.2

Our study has several limitations. First, the transver-
sal design did not allow us to address the causality of our
findings. We did not measure the duration and amount
of exposure to tobacco, nor assessed tobacco use disorders
using DSM criteria, which could have yielded different
associations than those we evidenced. Further, the
method used to quit smoking (e.g., with or without
proper treatment) was not assessed and could increase
heterogeneity of the former smoker group. Indeed, indi-
viduals who quit smoking without support may have
worse clinical outcomes than the others may. In addition,
both lifetime smokers groups showed higher risk of
comorbid SUDs, noticing that the concurrent use of mul-
tiples substances is very likely to influence clinical char-
acteristics, which may explain why some associations did
not withhold multiple adjustments. Even if we performed
a multivariate analysis adjusted on the different comor-
bid SUDs, the effect of multiple substance use cannot be
totally ruled out. Finally, patients referred to the expert
centers are followed regularly by a practitioner and vol-
unteer to be assessed, which suggests that they have high
levels of adherence to care and possibly lower clinical
instability than other clinical samples with BD. With that
regard, patients from the FACE-BD have been shown to
present residual symptoms, including chronic perturba-
tions, that have a major impact on levels of functioning.29

Overall, this suggests that the FACE-BD cohort is repre-
sentative of tertiary care samples with BD, somewhere
between the general population and acute ward samples.

Our group and others have hypothesized that the
course of bipolar illness could be improved by properly
managed smoking cessation. The current findings sup-
port this view, although based on retrospective data only.
BD (and probably psychiatric disorders in general)
remains a risk factor for persistent smoking compared
with unaffected individuals.56 Tobacco smoking has been
associated with a wide range of psychiatric/psychological
and non-psychiatric difficulties in BD25,38,44 and it
decreases the plasma levels and the effectiveness of sev-
eral psychotropic drugs.5 Finally, smoking also impacts
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quality of life of patients with BD.53 For these reasons,
among others, smoking cessation should be a priority.
Yet, in real clinical practice smoking cessation within
patients remains difficult and not often encouraged for
different reasons.36 Clinicians and patients may fear to
worsen the psychiatric disorder or the metabolic status
(including weight gain),11 patients with more severe BD
may be more reluctant to quit than others due to, for
example, reduced feeling of self-efficacy and BD patients
tend to be heavier smokers than unaffected individuals.46

Treating tobacco addiction in BD may thus require par-
ticular and intensive strategies. Such strategies have been
evidenced to be acceptable and efficient,28 especially dur-
ing teachable moments such as cancer treatment.51

In conclusion, prospective studies are necessary to
confirm our results and to assess causality of our findings
(e.g., metabolic syndrome and smoking status). Neverthe-
less, this study stresses the necessity to encourage smok-
ing cessation for BD individuals, especially since recent
randomized controlled trials demonstrated efficacy and
security of therapies for smoking cessation in these
patients.2,21,26 Our findings suggest that quitting smoking
may be more difficult for the most severe patients, but
that patients with BD as a group are expected to benefit
from quitting regarding their psychiatric and metabolic
health. As proposed by scholarly associations such as the
RANZCP, smoking cessation should be systematically
proposed to people suffering from BD.
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