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ABSTRACT
Objective  To investigate reciprocal temporal relationships 
between tobacco consumption and psychological disorders 
for youth.
Design: Review
Data sources  Five databases (PubMed, Embase, Scopus, 
CINAHL and PsycINFO) on 26 September 2019 and 
updated on 11 May 2021, indexing tobacco, mental illness 
and longitudinal.
Study selection: Methods used consensus and multiple 
reviewers.
Interventions  Cohort studies (n=49) examining tobacco 
and selected psychological disorders (depression, anxiety, 
bipolar, psychosis, borderline personality disorder) among 
youth, and systematic reviews (n=4) of these relationships 
met inclusion criteria.
Primary and secondary outcome measures  Effect 
of tobacco on psychological disorders and effect of 
psychological disorders on tobacco.
Data extraction and synthesis  Independent extraction 
by the first author and checked by final author. Joanna 
Briggs Institute Critical Appraisal Tools were used for all 
studies.
Included studies had moderate-to-high appraisal scores. 
We synthesised findings using vote counting for effect 
direction and descriptive data.
Results  Fifty-three studies were included in the review. 
Thirteen of 15 studies showed a positive effect direction 
of tobacco on depression (p<0.001). Six of 12 studies 
showed a positive effect direction of depression on 
tobacco (p=0.016). Six of eight studies showed a positive 
effect direction of tobacco on anxiety (p=0.016). Eleven of 
18 studies showed a positive effect direction of anxiety on 
tobacco (p=0.003). No effect between tobacco and bipolar, 
or tobacco and psychosis was found. No studies examined 
tobacco and borderline personality disorder.
Conclusions  Reciprocal relationships existed between 
tobacco and both depression and anxiety for youth, though 
causality is unconfirmed. No positive effect direction was 
found between tobacco and psychosis, perhaps because 
nicotine has conflicting effects on psychosis. For other 
relationships examined, evidence was weak because of 
low number of studies. More research to inform prevention 
and early intervention is needed.
PROSPERO registration number  CRD42020150457.

INTRODUCTION
Tobacco consumption is associated with a 
myriad of economic, social and health prob-
lems for young people.1 One of the health 
problems associated with tobacco consump-
tion is psychological disorders, and their 
co-occurrence can dramatically worsen the 
overall clinical course, physical health and 
psychosocial outcomes for the person.2–4 
Nicotine dependence per se is a psycholog-
ical disorder with comorbid conditions being 
common. Tobacco contributes substantially 
to the reduced life expectancy observed 
among people who experience mental health 
disorders. Furthermore, people living with 
mental illness have shorter life expectancy 
than those without, and this is largely attrib-
utable to smoking-related illnesses.5 6 Youth 
(10–24 years of age) with psychological disor-
ders are overrepresented among those who 
consume tobacco.7 However, it is unclear if 
the relationship between tobacco and psycho-
logical disorders is causal or merely associa-
tional. If the relationship is indeed causal, the 
direction of this relationship is poorly under-
stood.8 Furthermore, it is unclear whether 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This review has synthesised, in-depth, 53 studies 
for evidence of the reciprocal temporal relationships 
between tobacco consumption and psychological 
disorders for youth.

	⇒ The review has performed an analysis of the qual-
ity of the studies and identified knowledge gaps 
and methodological concerns that require further 
research.

	⇒ The included studies were very heterogeneous, pre-
venting meta-analysis of the results.

	⇒ Psychological disorders were classified into broad 
categories; however, it is possible that young peo-
ple’s experiences of these disorders differ in how 
they relate to tobacco use.
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the ‘tobacco–psychopathology’ relationship is different 
depending on the specific type of psychological disorder 
experienced by the young person (eg, perhaps tobacco 
use causes depression but not anxiety).

Several reviews have attempted to evaluate the relation-
ship between tobacco and psychopathology,9–12 but these 
have several limitations including: (1) a lack of focus on 
youth, (2) the sample is mostly or entirely from North 
America, (3) only a small number of psychological disor-
ders are examined and (4) the existing studies and reviews 
are now quite dated. Given these limitations, we sought 
to produce an updated review that focuses specifically on 
youth and samples from a broader international popu-
lation. Furthermore, we included more psychological 
disorders to facilitate comparison: anxiety, depression, 
bipolar disorder, psychosis and borderline personality 
disorder (BPD). We chose these psychological disorder 
categories because they affect a substantial percentage of 
youth.13 The broad objective of our review was to examine 
the reciprocal temporal relationship between tobacco 
consumption and the selected psychological disorders 
for youth.

METHODS
Eligibility criteria
The inclusion criteria were studies with: (1) a focus on 
adolescents and youth 10–24 years of age, (2) systematic 
review of observational longitudinal studies OR observa-
tional longitudinal studies conducted since most recent 
systematic review OR all longitudinal studies if there is 
no relevant systematic review for the specific disorder, 
(3) measured tobacco consumption in any form (eg, 
smoking, smokeless, snus), (4) measured psychological 
disorder categories of at least one of anxiety, depres-
sion, bipolar, psychosis or BPD, (5) English language 
and (6) published in a peer-reviewed journal. Under the 
anxiety category, we included various types including 
social anxiety, panic, agoraphobia and generalised 
anxiety. Under the bipolar category, we included mania 
as this symptom is mostly associated with bipolar. Under 
the psychosis category, we included schizophrenia and 
general psychotic symptoms. We included ‘nicotine 
dependence’ as a measure of tobacco consumption 
because these constructs are strongly related.14 15 Studies 
were excluded if the methods used meant that tobacco 
consumption could not be distinguished from other drug 
use (eg, cannabis) and if the population was very specific 
(eg, pregnant women). Our search strategy was based on 
advice from an expert university-based librarian and was 
also informed by previous systematic reviews identified 
during the early formulation of the current study.10 11

Search strategy and study selection
The original search was conducted by KM using PubMed, 
Embase, Scopus, CINAHL and PsycINFO on 26 September 
2019 and updated by LM on 11 May 2021. Initial searches 
were very broad and focused on keyword categories of 

tobacco and psychological disorders (for more informa-
tion, see online supplemental material 1). The screening 
and review process were managed within COVIDENCE 
software. After the initial search and deduplication, JS 
and SL shared the initial screening and full-text reviews. 
JS and SL then discussed any conflicts in order to reach 
consensus about inclusion or exclusion. Where consensus 
could not be reached or the decision remained uncer-
tain, final eligibility was resolved by CM.

For the updated search SL and JS each screened all new 
titles/abstracts with CLM resolving conflicts, then SL did 
all full-text reviews, with JS checking 20% of excluded 
studies—agreement was 100%.

Quality assessment, data extraction and data synthesis
To assess the quality of the included studies, we used the 
Joanna Briggs Institute (JBI) Critical Appraisal Tools for 
cohort studies and systematic reviews.16 JS appraised all 
studies while SL appraised a random sample of 20%. Data 
extraction was conducted by JS and checked by SL in 
order to produce three tables: (1) online supplemental 
table S1 for descriptive information about the cohort 
studies, (2) table 1 for vote counting of the direction of 
effects for cohort studies and (3) table 2 for descriptive 
information about the systematic reviews. For the ‘results’ 
column of online supplemental table S1, we extracted 
the most adjusted results in order to reduce the risk of 
confounding.17 We did vote counting for effect direction 
(table 1; counting the number of studies with positive vs 
negative effect direction) based on recent recommenda-
tions by Cochrane on conducting synthesis without meta-
analysis.18 To use this approach, we combined similar 
predictors (eg, nicotine dependence, cigarette smoking 
and other tobacco use combined into ‘tobacco’) and 
outcomes (eg, social anxiety, panic and agoraphobia 
combined into ‘anxiety’) and classified effect direction as 
one of the following: (1) a positive/negative effect direc-
tion if at least 70% of findings showed consistency in this 
direction, (2) a conflicting effect if consistency was less 
than 70% or (3) an ‘unclear’ effect if direction was not 
reported (for a similar method, see Thompson et al19). 
For data synthesis, we evaluated each relationship indi-
vidually (eg, tobacco >depression; depression >tobacco; 
tobacco  >anxiety, etc, where the ‘>’ symbol refers to 
the direction of the relationship). In this synthesis, we 
attempted to integrate all information from both the 
cohort and review studies (eg, descriptive information 
and vote counting).

RESULTS
Publication dates of included studies
We found four systematic reviews for depression and 
tobacco in youth.9–11 20 The most recent of these reviews20 
included studies up to 1 November 2018. So, in order to 
be comprehensive, we also collected depression cohort 
studies from 2018 onwards. We found two systematic 
reviews for anxiety and tobacco in youth; but, given the 

 on S
eptem

ber 28, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-055499 on 13 June 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2021-055499
https://dx.doi.org/10.1136/bmjopen-2021-055499
https://dx.doi.org/10.1136/bmjopen-2021-055499
https://dx.doi.org/10.1136/bmjopen-2021-055499
http://bmjopen.bmj.com/


3Stevenson J, et al. BMJ Open 2022;12:e055499. doi:10.1136/bmjopen-2021-055499

Open access

Ta
b

le
 1

 
Vo

te
 c

ou
nt

in
g 

of
 t

he
 d

ire
ct

io
n 

of
 e

ffe
ct

s 
fo

r 
co

ho
rt

 s
tu

d
ie

s

A
ut

ho
rs

 (y
ea

r)
—

co
un

tr
y

To
b

ac
co

 
>

d
ep

re
ss

io
n

D
ep

re
ss

io
n 

>
to

b
ac

co
To

b
ac

co
 

>
an

xi
et

y
A

nx
ie

ty
 

>
to

b
ac

co
To

b
ac

co
 

>
b

ip
o

la
r

B
ip

o
la

r 
>

to
b

ac
co

To
b

ac
co

 
>

p
sy

ch
o

si
s

P
sy

ch
o

si
s 

>
to

b
ac

co

A
jd

ac
ic

-G
ro

ss
 e

t 
al

38
 (2

00
9)

—
S

w
itz

er
la

nd
 �


 �


 �


 �


◄
►

 �


 �


 �


A
m

es
 e

t 
al

39
 (2

01
8)

—
C

an
ad

a
▲

 �


 �


 �


 �


 �


 �


 �


B
er

k 
et

 a
l40

 (2
01

0)
—

A
us

tr
al

ia
 �


 �


 �


 �


 �


 �


▼

B
ie

rh
of

f e
t 

al
22

 (2
01

9)
—

U
S

A
◄
►

▲
 �


 �


 �


 �



B
or

ge
s 

et
 a

l41
 (2

01
8)

—
M

ex
ic

o
▲

▲
▲

 �


 �


 �


 �


B
uc

hy
 e

t 
al

42
 (2

01
4)

—
U

S
A

 a
nd

 C
an

ad
a

 �


 �


 �


 �


 �


 �


▼

B
uc

hy
 e

t 
al

43
 (2

01
5)

—
U

S
A

 a
nd

 C
an

ad
a

 �


 �


 �


 �


 �


 �


U
nc

le
ar

B
ul

hõ
es

 e
t 

al
44

 (2
02

0)
—

P
or

tu
ga

l
▲

 �


 �


 �


 �


 �


 �


 �


C
he

n 
et

 a
l45

 (2
01

7)
—

U
S

A
▲

▲
 �


 �


 �


 �


 �



C
ra

ne
 e

t 
al

46
 (2

02
1)

—
U

S
A

U
nc

le
ar

 �


 �


 �


 �


 �


 �


D
av

ie
s 

et
 a

l47
 (2

01
8)

—
U

K
▲

 �


 �


 �


 �


 �


▲

Fe
rd

in
an

d
 e

t 
al

48
 (2

00
4)

—
N

et
he

rla
nd

s
 �


 �


 �


 �


 �


 �


 �


▲

Fo
ns

ec
a 

et
 a

l49
 (2

02
1)

—
B

ra
zi

l
▲

 �


 �


 �


 �


 �


 �


 �


G
au

ge
 e

t 
al

50
 (2

01
4)

—
U

K
 �


 �


 �


 �


 �


 �


▲

G
år

d
vi

k 
et

 a
l51

 (2
02

0)
—

N
or

w
ay

▼
▲

 �


 �


 �


 �


 �


G
oo

d
w

in
 e

t 
al

52
 (2

00
4)

—
N

ew
 Z

ea
la

nd
52

 �


 �


 �


▲
 �


 �


 �


 �



G
oo

d
w

in
 e

t 
al

53
 (2

01
3)

—
G

er
m

an
y

◄
►

◄
►

◄
►

 �


 �


G
rie

sl
er

 e
t 

al
54

 (2
00

8)
—

U
S

A
◄
►

▲
◄
►

◄
►

 �


 �


 �


 �


G
rie

sl
er

 e
t 

al
55

 (2
01

1)
—

U
S

A
▲

◄
►

◄
►

▲
 �


 �


 �


 �



H
u 

et
 a

l56
 (2

01
2)

—
U

S
A

 �


 �


 �


▲
 �


 �


 �


 �



H
ui

 e
t 

al
57

 (2
01

3)
—

C
hi

na
 �


 �


 �


 �


 �


 �


▲

Is
en

se
e 

et
 a

l27
 (2

00
3)

—
G

er
m

an
y

 �


 �


▲
◄
►

 �


 �


 �


 �


Jo
hn

so
n 

et
 a

l36
 (2

00
0)

—
U

S
A

 �


 �


▲
U

nc
le

ar
 �


 �


 �


 �



Jo
ne

s 
et

 a
l35

 (2
01

8)
—

U
K

 �


 �


 �


 �


 �


 �


◄
►

◄
►

K
al

an
 e

t 
al

58
 (2

02
0)

—
Le

b
an

on
◄
►

 �


 �


 �


 �


 �


 �


K
en

d
le

r 
et

 a
l59

 (2
01

5)
—

S
w

ed
en

 �


 �


 �


 �


 �


 �


▲

K
in

g 
et

 a
l60

 (2
00

4)
—

U
S

A
◄
►

◄
►

 �


 �


 �


 �


M
ac

K
ie

 e
t 

al
61

 (2
01

1)
—

U
K

 �


 �


 �


 �


 �


 �


▲

M
ar

m
or

st
ei

n 
et

 a
l62

 (2
01

0)
—

U
S

A
 �


 �


 �


▲

 �


 �


 �


 �


M
ar

sd
en

 e
t 

al
63

 (2
01

9)
—

U
S

A
▲

 �


 �


 �


 �


 �


 �


 �


C
on

tin
ue

d

 on S
eptem

ber 28, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-055499 on 13 June 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


4 Stevenson J, et al. BMJ Open 2022;12:e055499. doi:10.1136/bmjopen-2021-055499

Open access�

A
ut

ho
rs

 (y
ea

r)
—

co
un

tr
y

To
b

ac
co

 
>

d
ep

re
ss

io
n

D
ep

re
ss

io
n 

>
to

b
ac

co
To

b
ac

co
 

>
an

xi
et

y
A

nx
ie

ty
 

>
to

b
ac

co
To

b
ac

co
 

>
b

ip
o

la
r

B
ip

o
la

r 
>

to
b

ac
co

To
b

ac
co

 
>

p
sy

ch
o

si
s

P
sy

ch
o

si
s 

>
to

b
ac

co

M
oy

la
n 

et
 a

l28
 (2

01
3)

—
N

or
w

ay
 �


 �


▲

U
nc

le
ar

 �


 �


 �


 �


M
us

to
ne

n 
et

 a
l64

 (2
01

8)
—

Fi
nl

an
d

 �


 �


 �


 �


 �


 �


▲

O
ke

ke
 e

t 
al

65
 (2

01
3)

—
U

S
A

 �


 �


 �


▲
 �


 �


 �


 �



P
ed

er
se

n 
et

 a
l66

 (2
00

9)
—

N
or

w
ay

 �


 �


▲
▲

 �


 �


 �


 �


P
ur

b
or

in
i e

t 
al

67
 (2

02
1)

—
In

d
on

es
ia

▲
 �


 �


 �


 �


 �


 �


 �



R
af

fe
tt

i e
t 

al
24

 (2
01

9)
—

S
w

ed
en

▲
 �


 �


 �


 �


 �


 �


 �



R
an

jit
 e

t 
al

25
 (2

01
9)

—
Fi

nl
an

d
▲

 �


 �


 �


 �


 �


 �


 �


R
an

jit
 e

t 
al

26
 (2

01
9b

*)
—

Fi
nl

an
d

▲
▲

 �


 �


 �


 �


 �


 �


S
av

ag
e 

et
 a

l68
 (2

01
6)

—
Fi

nl
an

d
 �


 �


 �


▼

 �


 �


 �


 �


S
he

te
 e

t 
al

23
 (2

01
7)

—
U

S
A

 �


 �


 �


▲
 �


 �


 �


 �



S
m

ith
 e

t 
al

69
 (2

01
4)

—
U

S
A

▲
▲

▲
 �


 �



S
w

en
d

se
n 

et
 a

l34
 (2

01
0)

—
U

S
A

▲
▲

▲
 �


 �



To
m

ita
 e

t 
al

70
 (2

02
0)

—
S

ou
th

 A
fr

ic
a

▲
 �


 �


 �


 �


 �


 �


 �



Tr
ot

ta
 e

t 
al

71
 (2

02
0)

—
U

K
 �


 �


 �


 �


 �


 �


U

nc
le

ar

W
ar

d
 e

t 
al

31
 (2

01
9)

—
U

S
A

 a
nd

 C
an

ad
a

 �


 �


 �


 �


 �


 �


◄
►

 �


W
ei

se
r 

et
 a

l30
 (2

00
4)

—
Is

ra
el

 �


 �


 �


 �


 �


 �


▲
 �



W
ile

ns
 e

t 
al

72
 (2

01
6)

—
U

S
A

 �


 �


 �


 �


▲
 �


 �



Z
am

m
it 

et
 a

l32
 (2

00
3)

—
S

w
ed

en
 �


 �


 �


 �


 �


▼

 �


Z
ha

ng
 e

t 
al

73
 (2

01
8)

—
G

er
m

an
y

▲
 �


 �


 �


 �


 �


 �


 �



*T
es

tin
g 

th
e 

re
ci

p
ro

ca
l a

ss
oc

ia
tio

n 
b

et
w

ee
n 

sm
ok

in
g 

an
d

 d
ep

re
ss

iv
e 

sy
m

p
to

m
s 

fr
om

 a
d

ol
es

ce
nc

e 
to

 a
d

ul
th

oo
d

: a
 lo

ng
itu

d
in

al
 t

w
in

 s
tu

d
y.

▼
, n

eg
at

iv
e 

ef
fe

ct
 d

ire
ct

io
n;

 ▲
, p

os
iti

ve
 e

ffe
ct

 d
ire

ct
io

n;
 ◄

►
, c

on
fli

ct
in

g 
ef

fe
ct

 d
ire

ct
io

ns
; u

nc
le

ar
, u

nc
le

ar
 e

ffe
ct

 d
ire

ct
io

n.

Ta
b

le
 1

 
C

on
tin

ue
d

 on S
eptem

ber 28, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-055499 on 13 June 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


5Stevenson J, et al. BMJ Open 2022;12:e055499. doi:10.1136/bmjopen-2021-055499

Open access

Ta
b

le
 2

 
D

es
cr

ip
tiv

e 
in

fo
rm

at
io

n 
ab

ou
t 

sy
st

em
at

ic
 r

ev
ie

w
s 

(n
=

4)

A
ut

ho
rs

 (y
ea

r)

Ta
rg

et
 

p
o

p
ul

at
io

n 
an

d
 

st
ud

y 
d

es
ig

ns
 

(n
)

To
b

ac
co

 
m

ea
su

re
/s

P
sy

ch
o

lo
g

ic
al

 
m

ea
su

re
/s

R
el

at
io

ns
hi

p
/s

 
ex

am
in

ed
 (n

)
R

es
ul

t
Q

ua
lit

y 
sc

o
re

 %
Li

m
it

at
io

ns

A
hu

n 
et

 a
l (

20
20

)20
Yo

ut
h 

(n
=

43
)

C
ig

ar
et

te
 s

m
ok

in
g

U
nc

le
ar

D
ep

re
ss

io
n 

>
to

b
ac

co
 

(N
=

7)
; 

an
xi

et
y 

>
to

b
ac

co
 

(N
=

1)

S
ix

 o
f t

he
 d

ep
re

ss
io

n 
st

ud
ie

s 
ha

d
 a

 s
ig

ni
fic

an
t 

as
so

ci
at

io
n 

w
ith

 c
ig

ar
et

te
 s

m
ok

in
g,

 w
hi

le
 t

he
 

on
e 

an
xi

et
y 

st
ud

y 
d

id
 n

ot

72
.7

N
o 

st
at

is
tic

s 
re

p
or

te
d

, 
on

ly
 s

ig
ni

fic
an

ce
 o

f 
as

so
ci

at
io

n;
 o

nl
y 

on
e 

an
xi

et
y 

st
ud

y 
ex

am
in

ed
;

C
ai

rn
s 

et
 a

l 
(2

01
4)

9
Yo

ut
h 

ag
ed

 1
2–

18
 (n

=
17

)
A

ny
 fo

rm
U

nc
le

ar
To

b
ac

co
/d

ep
re

ss
io

n
To

b
ac

co
 a

ss
oc

ia
te

d
 w

ith
 

in
cr

ea
se

d
 d

ep
re

ss
io

n 
w

ith
 s

m
al

l 
ef

fe
ct

 s
iz

e 
(r

=
0.

09
, C

I=
0.

06
 t

o 
0.

12
)

90
.9

D
ire

ct
io

na
lit

y 
un

cl
ea

r

C
ha

ito
n 

et
 a

l 
(2

00
9)

10
N

on
-c

lin
ic

al
 

yo
ut

h 
ag

ed
 1

3–
19

 
(n

=
15

)

M
os

tly
 

’ s
m

ok
in

g 
on

se
t'

 
op

er
at

io
na

lis
ed

 a
s 

ev
er

 h
av

in
g 

ha
d

 
a 

'p
uf

f' 
or

 'o
ne

 
ci

ga
re

tt
e'

Va
rio

us
 b

ut
 

m
os

tly
 C

E
S

- D
To

b
ac

co
 >

d
ep

re
ss

io
n 

(n
=

6)
; 

d
ep

re
ss

io
n 

>
to

b
ac

co
 

(n
=

12
)

S
m

ok
in

g 
p

re
d

ic
te

d
 d

ep
re

ss
io

n 
(P

E
=

1.
73

, C
I=

1.
32

 t
o 

2.
40

); 
d

ep
re

ss
io

n 
p

re
d

ic
te

d
 s

m
ok

in
g 

(P
E

=
1.

41
, C

I=
1.

21
 t

o 
1.

63
)

81
.8

Lo
w

 n
um

b
er

 o
f 

to
b

ac
co

 >
d

ep
re

ss
io

n 
st

ud
ie

s

E
sm

ae
el

za
d

eh
 e

t 
al

 (2
01

8)
11

Yo
ut

h 
fr

om
 U

S
A

 
an

d
 C

an
ad

a 
(N

=
17

)

Va
rio

us
 (e

g,
 e

ve
r 

sm
ok

ed
; c

ur
re

nt
 

sm
ok

er
; r

eg
ul

ar
 

sm
ok

er
)

Va
rio

us
 fo

r 
d

ep
re

ss
io

n 
b

ut
 

m
os

tly
 C

E
S

- D
; 

va
rio

us
 fo

r 
an

xi
et

y 
(e

g,
 

S
IA

S
, D

IS
C

- I
V

)

D
ep

re
ss

io
n 

>
to

b
ac

co
 

(n
=

7)
; 

to
b

ac
co

 >
d

ep
re

ss
io

n 
(n

=
4)

; 
an

xi
et

y 
>

to
b

ac
co

 
(n

=
1)

; 
to

b
ac

co
 >

an
xi

et
y 

(n
=

1)

D
ep

re
ss

io
n 

p
re

d
ic

te
d

 t
ob

ac
co

 
us

e 
(O

R
=

1.
22

, C
I=

1.
09

 t
o 

1.
37

); 
to

b
ac

co
 u

se
 p

re
d

ic
te

d
 

d
ep

re
ss

io
n 

(O
R

=
1.

87
, C

I=
1.

23
 

to
 2

.8
5)

; a
nx

ie
ty

 d
id

 n
ot

 p
re

d
ic

t 
to

b
ac

co
 u

se
 (O

R
=

1.
38

, C
I=

0.
83

 
to

 2
.2

9)
; t

ob
ac

co
 u

se
 p

re
d

ic
te

d
 

an
xi

et
y 

(O
R

=
1.

88
, C

I=
1.

47
 t

o 
2.

41
)

81
.8

Lo
w

 n
um

b
er

 o
f s

tu
d

ie
s 

es
p

ec
ia

lly
 fo

r 
an

xi
et

y;
 

on
ly

 U
S

A
 a

nd
 C

an
ad

a;
 

d
iff

er
en

t 
ty

p
es

 o
f a

nx
ie

ty
 

p
oo

le
d

 t
og

et
he

r

C
E

S
-D

, C
en

tr
e 

fo
r 

E
p

id
em

io
lo

gy
 D

ep
re

ss
io

n 
S

ca
le

; D
IS

C
-I

V,
 D

ia
gn

os
tic

 In
te

rv
ie

w
 S

ch
ed

ul
e 

fo
r 

C
hi

ld
re

n,
 v

er
si

on
 IV

; S
IA

S
, S

oc
ia

l I
nt

er
ac

tio
n 

A
nx

ie
ty

 S
ca

le
.

 on S
eptem

ber 28, 2023 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2021-055499 on 13 June 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Stevenson J, et al. BMJ Open 2022;12:e055499. doi:10.1136/bmjopen-2021-055499

Open access�

low sample size of anxiety studies in these reviews,11 20 we 
included anxiety cohort studies from any period. We did 
not find any systematic reviews for bipolar, psychosis or 
borderline personality and tobacco in youth, so no publi-
cation date inclusion constraints were applied to studies 
involving youth who experience these disorder categories.

Quality appraisal
As per the Preferred Reporting Items for Systematic 
reviews and Meta-Analyses flow diagram (figure  1),21 
our search identified 49 cohort studies and four system-
atic reviews, giving a total of 53 included studies. For the 
quality appraisal of included studies, we converted scores 
on the JBI into percentages in order to facilitate inter-
pretation. Higher percentage scores indicated higher 
quality studies, while a score ≤50% reflects low quality. 
For the cohort studies, there was a relatively low level of 
agreement between the authors (66.2%), whereas the 
systematic reviews had comparatively high agreement 
(84.1%). The main issues contributing to disagreement 
were different interpretations of the JBI criteria, particu-
larly for cohort questions one, four, five and six as well as 
systematic review question four. These differences were 
resolved through discussion.

Overall, the included studies had moderate-to-high 
appraisal scores. The quality appraisal of included cohort 
studies (n=49) is displayed in online supplemental table 
S1 and in more detail in online supplemental table S2. 
Five of the cohort studies were classified as low quality, 
with the lowest score being 36.4%.22 23 The remaining 
appraisal scores ranged from 45.5% to 81.8%, with four 
studies scoring above 75% (ie, high quality). In terms of 
common strengths, all studies used a sufficient follow-up 
time (Q8) and appeared to use appropriate statistical 

analysis (Q11). More than 89% of studies measured the 
exposures and outcomes in a valid and reliable way (Q3 
and Q7). Most studies addressed confounders appro-
priately (Q4 and Q5). In terms of common weaknesses, 
only 14.3% of studies had samples that were free of the 
outcome at first assessment (eg, below cut-off on a depres-
sion scale; Q6). Only asmall minority of studies divided 
the sample into groups based on tobacco or psycholog-
ical symptoms in order to make baseline comparisons, 
and, thus, the studies scored very low on Q1 and Q2. Few 
studies (44.9%) clearly explained strategies to address 
incomplete follow-up (Q10). These limitations should be 
considered when interpreting the review findings.

The quality appraisal of included review studies (n=4) 
is displayed in table  2 and online supplemental table 
S2. Three reviews were appraised as high quality with 
percentage scores above 80%. In terms of strengths, all 
reviews met 8 of the 11 criteria, including: stating the 
review question clearly and explicitly (Q1), selecting 
appropriate inclusion criteria (Q2), using a compre-
hensive search strategy (Q3 and Q4), using appropriate 
criteria to appraise studies (Q5), using appropriate 
methods to combine studies (Q8) and making evidence-
based recommendations for policy/practice (Q10) as 
well as future research directions (Q11). In terms of weak-
nesses, no reviews clearly stated that critical appraisal was 
conducted by at least two reviewers independently (Q6) 
and only one review clearly outlined methods to minimise 
errors in data extraction (Q7).9

Overview of included cohort studies
As per online supplemental table S1, the vast majority 
of the 49cohort studies were either from North America 
(n=20, with 18 from USA) or Europe (n=21). Most 
studies used a non-clinical youth sample (n=40), with 
the remaining nine using a clinical sample (youth in 
receipt of clinical mental health services) or a pseudo-
clinical sample (eg, youth with elevated anxiety sensi-
tivity). Sample sizes ranged widely from 117 to 2 33 879 
(M=8162.53, Mdn=14 000, SD=33 738.60). Youth age at 
baseline ranged from 6.2 to 23.5 (M=16.09, SD=3.59). 
Follow-up periods with youth participants ranged from 
1 to 27 years (M=6.43, SD=5.15). Of the 46 studies that 
provided this longitudinal follow-up information, the 
number of waves ranged from 2 to 15 (M=3.93, SD=2.40). 
In terms of the types of tobacco measures used, numerous 
studies used a binary measure (n=25; for example, ciga-
rette user vs non-user, nicotine user vs non-user), while 
others used a categorical (ordinal) measure (n=22; for 
example, non vs moderate vs heavy smoker), while only 
five studies used a continuous measure. Nine studies used 
‘nicotine dependence’ as the tobacco-related measure, 
while five used ‘onset’ (eg, age of smoking onset), and 
four studies also included consumption of tobacco more 
broadly than cigarettes (eg, cigarillos, snus, smokeless 
tobacco). Twelve studies used multiple measures of 
tobacco use. Only one study examined smoking cessation 
as the tobacco-related variable. Most studies (n=30) used 

Figure 1  PRISMA flow diagram. PRISMA, Preferred 
Reporting Items for Systematic reviews and Meta-Analyses.
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structured interviews with youth (eg, World Health Orga-
nization World Mental Health - Composite International 
Diagnostic Interview (WHO WHM-CIDI), Psychosis-like 
symptoms semi-structured interview (PLIKSi)) to assess 
the relevant psychological variable (eg, anxiety), and 
a moderate number of studies (n=19) used self-report 
measures (eg, PHQ-9, CESD). Only four studies used 
caregiver-report (teacher or parent) and one study used 
peer report. As shown in online supplemental table S1, 
there were zero relevant studies found for BPD. The 
number of covariates included in analyses ranged from 
1 to 19 (M=6.69, SD=4.05). Common covariates included 
gender, age, SES and other drug use (eg, cannabis and 
alcohol). Common limitations of the cohort studies 
included: only using two waves, small sample sizes, not 
controlling for earlier levels of outcome or later levels of 
predictor, small cell sizes, and unclear temporal ordering.

Overview of included systematic reviews
As per table  2, one of the four systematic reviews only 
focused on youth from the USA and Canada,11 while the 
other three did not have geographical constraints. Cairns 
et al9 and Chaiton et al10 specified a target population 
age range, while Esmaeelzadeh et al11 and Ahun et al.20 
broadly referred to ‘youth’. All reviews examined a variety 
of tobacco and psychological measures, and all four 
examined the relationship between tobacco and depres-
sion; whereas, only Esmaeelzadeh et al11 and Ahun et al.20 
also examined the relationship between tobacco and 
anxiety. None of the other psychological disorder cate-
gories were evaluated. Two of the reviews were limited by 
small sample sizes for anxiety analyses.11 20

Tobacco>depression
Fifteen cohort studies examined the effect of tobacco use 
on the development of depression in youth, including 
only one with a clinical sample and eight with more than 
two waves. As shown in table 1, there was evidence that 
tobacco had an effect on depression, with 13 of 15 studies 
(86.7%) showing a positive effect direction (p<0.001). 
Only one of these studies was high quality (quality 
appraisal score  >75%), and this study found a positive 
effect direction. Effect estimates for each cohort study 
are shown in online supplemental table S1). Additionally, 
three of the four systematic reviews examined the effect 
of tobacco on depression and found a positive and signif-
icant pooled estimate, as shown in table 2.

Depression>tobacco
Twelve cohort studies examined the effect of depres-
sion on development of tobacco use by youth. None of 
these studies used clinical samples, and seven had more 
than two waves. There was evidence that depression had 
an effect on tobacco use, with six of the twelve studies 
(50.0%) showing a positive effect direction (p=0.016). 
One of these studies was high quality, and this study 
showed a positive effect direction. All of the systematic 
reviews examined the effect of depression on tobacco and 

the three reviews that reported a pooled estimate found 
a significant positive effect direction. The fourth review 
reported individual study results and found that 85.7% 
of the included depression >tobacco studies had a signifi-
cant positive effect direction.

Tobacco>anxiety
Eight studies examined the effect of tobacco use on 
development of anxiety in youth. One of these had 
a clinical sample, and six had more than two waves. 
Tobacco appeared to have an effect on anxiety, with six 
of eight studies (75.0%) showing a positive effect direc-
tion (p=0.016). None of these studies were high quality. 
One systematic review examined the effect of tobacco on 
anxiety and found a positive and significant effect, but 
this effect was based on only one study.

Anxiety>tobacco
Eighteen studies examined the effect of anxiety on devel-
opment tobacco use by youth. None of these used a clin-
ical sample, and 11 had more than two waves. Anxiety 
appeared to have an effect on tobacco use, with 11 of 
18 studies (61.1%) showing a positive effect direction 
(p=0.003). Two of these studies were high quality, and 
both showed a positive effect direction. Two systematic 
reviews examined the effect of anxiety on tobacco use. 
One of these found a positive non-significant effect, 
while the other found a non-significant effect and did 
not report the effect direction. However, both reviews 
only included one anxiety >tobacco study and thus were 
extremely underpowered.

Tobacco>bipolar
Two studies examined the effect of tobacco use on devel-
opment of bipolar in youth. Both of these studies used 
clinical samples and had more than two waves. Tobacco 
did not appear to have an effect on bipolar, with just one 
study (50%) showing a positive effect direction (p=0.500). 
Neither of these studies was high quality. No reviews 
examined the tobacco-bipolar relationship.

Bipolar>tobacco
Three studies examined the effect of bipolar on develop-
ment of tobacco use by youth. None of these used a clin-
ical sample, and one had more than two waves. Bipolar 
did not appear to have an effect on tobacco use, with 
two studies (66.7%) showing a positive effect direction 
(p=0.250). One of the three studies was high quality, and 
this study showed a positive effect direction. No reviews 
examined the bipolar-tobacco relationship.

Tobacco>psychosis
Twelve studies examined the effect of tobacco use on 
development of psychosis in youth. Seven of these used 
a clinical or pseudo-clinical sample, and seven had more 
than two waves. Tobacco use did not appear to have an 
effect on psychosis, with only six studies (50%) showing 
a positive effect direction (p=0.254). Only one of the 
twelve studies was high quality, and this study showed 
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a negative effect direction. No reviews examined the 
tobacco-psychosis relationship.

Psychosis>tobacco
Four studies examined the effect of psychosis on develop-
ment of tobacco use by youth. None of these used a clin-
ical sample, and three had more than two waves. Psychosis 
did not appear to have an effect on tobacco use, with 
two studies (50.0%) showing a positive effect direction 
(p=0.250). None of these studies were high quality, and 
no reviews examined the psychosis-tobacco relationship.

DISCUSSION
The purpose of the current study was to review the recip-
rocal temporal relationships between youth tobacco 
consumption and a group of psychological disorder cate-
gories including depression, anxiety, bipolar, psychosis, 
and BPD. This review was justified because existing 
reviews: (1) are several years old, (2) have biased samples, 
(3) only examine a narrow range of psychological disor-
ders and (4) lack a dedicated focus on youth.

Synthesising the cohort and review studies, we found 
evidence that tobacco consumption predicted the devel-
opment of depression and anxiety for youth, but not 
bipolar or psychosis. Tobacco might cause depression 
through certain biological mechanisms (eg, decreasing 
the cortisol response) and also by eliciting withdrawal 
symptoms of low mood.24 However, it is also possible that 
this longitudinal relationship is not causal. For example, 
the relationship may become non-significant when 
certain confounders (eg, familial and genetic factors) are 
controlled for, as was found by Ranjit et al.25 26 Tobacco 
use might cause anxiety because it elicits physiological 
symptoms for the young person similar to anxiety (eg, 
shortness of breath, increased heart rate and blood pres-
sure), which are then catastrophically misinterpreted.27 
However, similar to depression, this relationship might 
be better explained by unmeasured confounders and 
may not be causal.28 Also, it is important to consider that 
smoking exerts its adverse effects on a cumulative basis, 
which means that higher exposure with increasing time 
will increase the risk of incident mental health events. If 
specific outcomes do not occur in response to smoking 
due to restricted timeframe due to younger age, it 
does not mean that a causal relationship per se can be 
excluded.

Hahad et al29 recently reviewed the evidence for smoking 
as a potential risk factor for neuropsychiatric disorders 
such as depression, anxiety and psychosis, with the aim 
of identifying central pathophysiological mechanisms 
that may contribute to these relationships. Readers are 
referred to this review for a more comprehensive under-
standing of the evidence for neuropsychiatric patho-
physiology. Hahad et al emphasise that oxidative stress or 
inflammatory mediators associated with cigarette smoke 
can impair proper endothelial (vascular) function essen-
tial for a healthy cardiovascular system, with implications 

for the function of other bodily systems. They stress that 
prolonged oxidative stress combined with prolonged expo-
sure noxious chemicals from cigarette smoke can lead to 
chronic inflammation, and that consequent structural and 
functional alterations in the central nervous system of indi-
viduals who smoke may indeed increase the risk of these 
disorders and other chronic conditions. Hahad et al argue, 
however, that, ‘the relationship between smoking, oxida-
tive stress, inflammation, and neuropsychiatric diseases is 
not always clear. This stems from the fact that neuropsy-
chiatric diseases also increase the chance that a person 
will start-smoking, making the direction of association 
difficult to establish’ (p.7278). Hahad et al also remind us 
that psychiatric disorders, ‘have strong link with chronic 
stress, which represents one of the most prominent risk 
factors for their onset’ (p.7279), and that chronic stress 
is also featured in several chronic conditions (eg,cardiac 
and metabolic conditions) and can, therefore intuitively 
increase the risk of psychiatric disorders.

Our synthesis of findings suggests that tobacco may not 
predict psychosis, which was notable because numerous 
studies (n=12) examined this relationship. Of the 
six studies that found a positive effect direction, only 
one of these was a high-quality study,30 though several 
other moderate quality studies also found a positive 
effect direction. Tobacco use may have failed to predict 
psychosis because other confounders play a true causal 
role in the young person’s experience of psychosis (eg, 
other substance use; Ward et al).31 Alternatively, it has 
been hypothesised that nicotine could actually decrease 
negative psychotic symptoms, mediated by an increase 
in dopamine.32 Our sign test showed an overall lack of 
effect of tobacco on bipolar, which contradicts past 
research that does propose a causal effect.33 However, 
only two included studies examined the effect of tobacco 
on bipolar, indicating that more longitudinal research is 
needed on this topic.

A similar pattern of results was found when investigating 
reverse causation. The presence of both depression and 
anxiety predicted future tobacco use, potentially because 
people who experience depression and anxiety may have 
a greater probability of using tobacco to self-medicate 
(ie, to try to reduce adverse symptoms; Swendsen et 
al).34 However, as with the effect of tobacco on depres-
sion, these relationships may only exist until familial and 
genetic confounders are controlled for.25 26 Presence 
of psychosis may have failed to predict tobacco use due 
to certain confounders (eg, cannabis use) that better 
explain the variance in tobacco use,35 but the number 
of studies that examined this relationship was minimal 
(n=4). Similarly, according to the sign test, presence of 
bipolar did not have an overall effect on tobacco use. 
However, only three studies examined this relationship, 
and one of these studies was high quality and did find an 
effect. Hence, more longitudinal research is needed on 
this question.

There were several limitations to this review. First, the 
included studies were very heterogeneous, particularly 
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with regards to sample size, sample nature (ie, clinical vs 
non-clinical), number and type of confounders, follow-up 
period, number of waves and type of statistics used. Due 
to this heterogeneity, we were unable to meta-analyse the 
results and capture effect sizes. However, despite these 
constraints, we were still able to synthesise the quanti-
tative data using vote counting based on effect direc-
tion, which is current best practice when meta-analysis 
is not possible, according to recent recommendations 
by Cochrane.18 A second limitation is consideration of 
causation itself. For example, where tobacco use precedes 
and predicts depression, it is conceivable that tobacco use 
is having an ‘effect’ on depression, but it is also plausible 
that some other common factor/s may be causing both 
disorders, and the temporal sequence is somewhat arbi-
trary. Further research is needed, investigating to poten-
tial interplay of genetics and environmental factors that 
may act as confounders. A third limitation was the way 
in which we classified psychological disorder categories. 
For example, under the category of ‘anxiety’, we grouped 
various disorders including panic, social anxiety, gener-
alised anxiety and agoraphobia. However, it is possible 
that young people’s experiences of these disorders differ 
in how they relate to tobacco use. For example, tobacco 
might have a greater effect on panic compared with social 
anxiety because tobacco can cause impaired respiration, 
which is more associated with panic symptoms than social 
anxiety symptoms.36 Also, we included mania under the 
bipolar category; however, mania could be unipolar as 
well without depressive symptoms.37 As more research 
accumulates on tobacco and mental health, future 
reviews should distinguish between subtypes of psycho-
logical disorder categories.

Given the gap in the literature, future research 
should examine the reciprocal longitudinal relationship 
between tobacco use and BPD. Additionally, more studies 
should be conducted that investigate the relationship 
between tobacco, psychosis and bipolar. Although there 
are numerous studies on tobacco and both depression 
and anxiety, future research should continue to examine 
confounders such as familial and genetic factors in order 
to strengthen causal inferences.

The mechanisms underlying smoking and mental 
illnesses are complex and yet to be thoroughly inves-
tigated and understood. In the meantime, a number 
of clinical implications are apparent for addressing the 
health and socioeconomic burdens of tobacco use, which 
are disproportionately high among people living with 
mental disorders. Addressing the uptake of tobacco use 
by young people must remain a high priority as part of 
public health measures targeting prevention and early 
intervention. This should include promoting greater 
awareness of the links between smoking and the onset 
of neuropsychiatric disorders among youth, their fami-
lies, health and welfare professionals (particularly those 
working with at-risk individuals and families), school 
systems and the community. More concerted treatment 
and smoking cessation support for young people must 

also be developed, made available and accessible, with 
health messaging that is better matched to their help-
seeking behaviours, peer networks and motivations for 
addressing smoking behaviours. Coupled with this, and 
in order to prevent the longer term harms of smoking, 
health professionals must be supported to gain more 
skills and confidence to ask, advise and actively help 
young people with emerging and existing psychological 
disorders who smoke to address their smoking.

CONCLUSION
We found support for reciprocal relationships between 
tobacco and both depression and anxiety for youth, though 
questions remain around whether these relationships are 
causal. In contrast, we did not find overall evidence for 
a causal relationship between tobacco and psychosis for 
this population, perhaps because nicotine has conflicting 
effects on the person’s experience of psychosis. For the 
other relationships examined (tobacco >bipolar; bipolar 
tobacco; psychosis >tobacco), evidence was weak because 
of low numbers of studies. Further studies that examine 
the complexities of interactions between tobacco and 
mental health for different diagnostic groups are needed 
to inform prevention, early intervention, treatment and 
smoking cessation support for youth with comorbid 
psychological conditions and tobacco use.
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