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A B S T R A C T

Background

There is a common perception that smoking generally helps people to manage stress, and may be a form of 'self-medication' in people
with mental health conditions.  However, there are biologically plausible reasons why smoking may worsen mental health through
neuroadaptations arising from chronic smoking, leading to frequent nicotine withdrawal symptoms (e.g. anxiety, depression, irritability), in
which case smoking cessation may help to improve rather than worsen mental health.

Objectives

To examine the association between tobacco smoking cessation and change in mental health.

Search methods

We searched the Cochrane Tobacco Addiction Group's Specialised Register, Cochrane Central Register of Controlled Trials, MEDLINE,
Embase, PsycINFO, and the trial registries clinicaltrials.gov and the International Clinical Trials Registry Platform, from 14 April 2012 to
07 January 2020. These were updated searches of a previously-conducted non-Cochrane review where searches were conducted from
database inception to 13 April 2012.

Selection criteria

We included controlled before-aKer studies, including randomised controlled trials (RCTs) analysed by smoking status at follow-up, and
longitudinal cohort studies. In order to be eligible for inclusion studies had to recruit adults who smoked tobacco, and assess whether they
quit or continued smoking during the study. They also had to measure a mental health outcome at baseline and at least six weeks later.

Data collection and analysis

We followed standard Cochrane methods for screening and data extraction. Our primary outcomes were change in depression symptoms,
anxiety symptoms or mixed anxiety and depression symptoms between baseline and follow-up. Secondary outcomes  included change
in symptoms of stress, psychological quality of life, positive aFect, and social impact or social quality of life, as well as new incidence of
depression, anxiety, or mixed anxiety and depression disorders.

We assessed the risk of bias for the primary outcomes using a modified ROBINS-I tool.  For change in mental health outcomes, we calculated
the pooled standardised mean diFerence (SMD) and 95% confidence interval (95% CI) for the diFerence in change in mental health from
baseline to follow-up between those who had quit smoking and those who had continued to smoke. For the incidence of psychological
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disorders, we calculated odds ratios (ORs) and 95% CIs. For all meta-analyses we used a generic inverse variance random-eFects model

and quantified statistical heterogeneity using I2. We conducted subgroup analyses to investigate any diFerences in associations between
sub-populations, i.e. unselected people with mental illness, people with physical chronic diseases.

We assessed the certainty of evidence for our primary outcomes (depression, anxiety, and mixed depression and anxiety) and our
secondary social impact outcome using the eight GRADE considerations relevant to non-randomised studies (risk of bias, inconsistency,
imprecision, indirectness, publication bias, magnitude of the eFect, the influence of all plausible residual confounding, the presence of
a dose-response gradient).

Main results

We included 102 studies representing over 169,500 participants. Sixty-two of these were identified in the updated search for this review
and 40 were included in the original version of the review.  Sixty-three studies provided data on change in mental health, 10 were included
in meta-analyses of incidence of mental health disorders, and 31 were synthesised narratively.

For all primary outcomes, smoking cessation was associated with an improvement in mental health symptoms compared with

continuing to smoke: anxiety symptoms  (SMD −0.28, 95% CI −0.43 to −0.13; 15 studies, 3141 participants; I2 = 69%; low-certainty

evidence);  depression  symptoms: (SMD −0.30, 95% CI −0.39 to −0.21;  34 studies, 7156 participants; I2 = 69%' very low-certainty

evidence);  mixed anxiety and depression symptoms (SMD −0.31, 95% CI −0.40 to −0.22; 8 studies, 2829 participants; I2 = 0%; moderate
certainty evidence).   These findings were robust to preplanned sensitivity analyses, and subgroup analysis generally did not produce
evidence of diFerences in the eFect size among subpopulations or based on methodological characteristics. All studies were deemed to
be at serious risk of bias due to possible time-varying confounding, and three studies measuring depression symptoms were judged to
be at critical risk of bias overall. There was also some evidence of funnel plot asymmetry. For these reasons, we rated our certainty in the
estimates for anxiety as low, for depression as very low, and for mixed anxiety and depression as moderate.

For the secondary outcomes, smoking cessation was associated with an improvement in symptoms of stress (SMD −0.19, 95% CI −0.34

to −0.04; 4 studies, 1792 participants; I2 = 50%), positive aFect (SMD 0.22, 95% CI 0.11 to 0.33; 13 studies, 4880 participants; I2 = 75%),

and psychological quality of life (SMD 0.11, 95% CI 0.06 to 0.16; 19 studies, 18,034 participants; I2 = 42%). There was also evidence that
smoking cessation was not associated with a reduction in social quality of life, with the confidence interval incorporating the possibility

of a small improvement (SMD 0.03, 95% CI 0.00 to 0.06; 9 studies, 14,673 participants; I2 = 0%). The incidence of new mixed anxiety and
depression was lower in people who stopped smoking compared with those who continued (OR 0.76, 95% CI 0.66 to 0.86; 3 studies, 8685

participants; I2 = 57%), as was the incidence of anxiety disorder (OR 0.61, 95% CI 0.34 to 1.12; 2 studies, 2293 participants; I2 = 46%). We
deemed it inappropriate to present a pooled estimate for the incidence of new cases of clinical depression, as there was high statistical

heterogeneity (I2 = 87%).

Authors' conclusions

Taken together, these data provide evidence that mental health does not worsen as a result of quitting smoking, and very low- to moderate-
certainty evidence that smoking cessation is associated with small to moderate improvements in mental health.  These improvements are
seen in both unselected samples and in subpopulations, including people diagnosed with mental health conditions. Additional studies
that use more advanced methods to overcome time-varying confounding would strengthen the evidence in this area. 

P L A I N   L A N G U A G E   S U M M A R Y

Does stopping smoking improve mental health?

Smoking and mental health

Some health providers and people who smoke believe that smoking helps reduce stress and other mental health symptoms, like depression
and anxiety. They worry that stopping smoking may make mental health symptoms worse. However, studies have shown that smoking
may have a negative impact on people's mental health, and stopping smoking could reduce anxiety and depression. 

Why we did this Cochrane Review

We wanted to find out how stopping smoking aFects people's mental health. If stopping smoking improves mental health symptoms, rather
than worsening them, then this may encourage more people to try to quit smoking and more health professionals to help their patients to
quit. It may also discourage people from beginning to smoke tobacco in the first place. 

What did we do?

We searched for studies that lasted for at least six weeks that included people who were smoking at the start of the studies. To be included,
studies also had to measure whether people did or did not stop smoking and any changes in mental health during the study.

We were interested in how stopping smoking aFected:
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- symptoms of anxiety;

- symptoms of depression;

- symptoms of anxiety and depression together;

- symptoms of stress;

- overall well-being;

- mental health problems;

- social well-being, personal relationships, isolation and loneliness.

Search date: we included evidence published up to 7 January 2020.

What we found

We found 102 studies in more than 169,500 people: some studies did not clearly report how many people took part. The studies used a
range of diFerent assessment scales to measure people's mental health symptoms.

Most studies included people from the general population (53 studies); 23 studies included people with mental health conditions; other
studies included people with physical or mental health conditions, or long-lasting physical conditions, who had recently had surgery, or
who were pregnant.

We combined and compared the results from 63 studies that measured changes in mental health symptoms, and from 10 studies that
measured how many people developed a mental health disorder during the study.

What are the results of our review?

Compared with people who continued to smoke, people who stopped smoking showed greater reductions in:

- anxiety (evidence from 3141 people in 15 studies);

- depression (7156 people in 34 studies); and

- mixed anxiety and depression (2829 people in 8 studies).

Our confidence in our results was very low (for depression), low (for anxiety), and moderate (for mixed anxiety and depression). Our
confidence was reduced because we found limitations in the ways the studies were designed and carried out.

Compared with people who continued to smoke, people who stopped smoking showed greater improvements in:

- symptoms of stress (evidence from 4 studies in 1792 people);

- positive feelings (13 studies in 4880 people); and

- mental well-being (19 studies in 18,034 people).

There was also evidence that people who stopped smoking did not have a reduction in their social well-being, and their social well-being
may have increased slightly (9 studies in 14,673 people).

In people who stopped smoking, new cases of mixed anxiety and depression were fewer than in those who continued to smoke (evidence
from 3 studies in 8685 people). New cases of anxiety were also fewer (2 studies in 2293 people). We were unable to come to a decision
about the numbers of new cases of depression, as the results from diFerent studies were too variable.

Key messages

People who stop smoking are not likely to experience a worsening in their mood long-term, whether they have a mental health condition
or not. They may also experience improvements in their mental health, such as reductions in anxiety and depression symptoms.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Associations between quitting smoking and change in mental health symptoms

Associations between quitting smoking and change in mental health symptoms

Patient or population: various, including general population, pregnant people, psychiatric populations (ADHD, alcohol use disor-
der, anxiety disorder, depression, psychosis, PTSD, various SMI) and populations with chronic health conditions (acute coronary syn-
drome, AIDS, AS, brain injury, cancer, CHD, COPD, HIV)
Setting: Australia, Belgium, Canada, China, Japan, Netherlands, Portugal, South Korea, Spain, Turkey, UK, USA
Intervention: Quitting tobacco smoking
Comparison: Continuing to smoke tobacco

Outcomes Probable outcome with in-
tervention

№ of partici-
pants
(studies)

Certainty of the
evidence
(GRADE)

Comments

Change in anxiety
assessed with various anxiety
symptom scales
follow-up: range 6 weeks to 2
years

Higher score indicates higher-in-
tensity anxiety symptoms

The mean change in anxiety
score was 0.28 SDs lower
(95% CI: −0.43 to −0.13) in
people who quit smoking
compared to people who
continued smoking

3141
(15 observation-
al studies)

⊕⊕⊝⊝

LOWa,b,c

Change in depression
assessed with various depression
symptom scales
follow-up: range 6 weeks to 6
years

Higher score indicates higher-in-
tensity depression symptoms

The mean change in depres-
sion score was 0.3 SDs low-
er
(95% CI: −0.39 to −0.21) in
people who quit smoking
compared to people who
continued smoking

7156
(34 observation-
al studies)

⊕⊝⊝⊝

VERY LOWd,e,f

Mixed anxiety and depression
assessed with various mixed anx-
iety and depression symptom
scales
follow-up: range 3 months to 6
years

Higher scores indicates higher-in-
tensity mixed anxiety & depres-
sion symptoms

The mean change in mixed
anxiety and depression
score was 0.31 SDs lower
(95% CI: −0.40 to −0.22) in
people who quit smoking
compared to people who
continued smoking

2829
(8 observational
studies)

⊕⊕⊕⊝

MODERATEa

According to Cohen
1988's interpretation
of effect size 0.2 rep-
resents a small effect,
0.5 represents a moder-
ate effect, and 0.8 rep-
resents a large effect.
According to this rule
of thumb, the effects
found here are small
to moderate. However,
they are similar to the
effects of antidepres-
sant medications on
anxiety disorder, which
are deemed to be clin-
ically meaningful (NC-
CMH 2011).

ADHD: attention deficit hyperactivity disorder; AIDS: acquired immune deficiency syndrome; AS: ankylosing spondylitis; CHD: coro-
nary heart disease; CI: Confidence interval; COPD: chronic obstructive pulmonary disease; HIV: human immunodeficiency virus;
PTSD: post-traumatic stress disorder; SD: standard deviation; SMI: serious mental illness

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect
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aDowngraded one level due to risk of bias: all studies were deemed to be at serious risk of bias.
bDowngraded one level due to inconsistency: there was substantial heterogeneity between study eFects (I2 = 69%) unaccounted for by
subgroup and sensitivity analyses. Whilst some studies appeared to show evidence of a positive association with quitting smoking, others
showed no clear evidence of benefit or harm.
cPublication bias: although the funnel plot shows some evidence of asymmetry, statistical tests suggest this is unlikely to aFect the pooled
result. We therefore did not downgrade on the basis of publication bias.
dDowngraded one level due to risk of bias: all studies were rated at serious or critical risk of bias. Removal of the three studies at critical
risk of bias did not change the interpretation of the result.
eDowngraded one level due to inconsistency: there was substantial statistical heterogeneity between study eFects (I2 = 69%) unaccounted
for by subgroup and sensitivity analyses. Whilst some studies appeared to show evidence of a positive association with quitting, others
showed no clear evidence of benefit or harm, with only one study providing evidence of an increase in depression associated with quitting
smoking.
fPublication bias suspected, as the funnel plot indicates asymmetry, with a lack of smaller studies indicating an association between
quitting and increased symptoms of depression. Egger's test also indicated potential publication bias.
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B A C K G R O U N D

Description of the condition

Smoking is the world's leading cause of preventable illness and
death (WHO 2011). One in every two people who smoke will
die of a smoking-related disease, unless they quit (Doll 2004;
Pirie 2013). Although the prevalence of smoking has decreased
markedly from the 1970s in high-income countries; for example,
in the UK it has fallen from 46% to approximately 14.9% in 2018
(ONS 2018; West 2019), prevalence remains higher in low- and
middle-income countries (GBD 2015 Tobacco Collaborators 2017).
In addition, smoking prevalence amongst people with mental
illness has declined only slightly  and is currently around 32% in
the UK (Richardson 2019; Szatkowski 2015; Taylor 2019a). People
with mental illness who smoke are more heavily addicted, suFer
from worse withdrawal (Hitsman 2013; Leventhal 2013; Leventhal
2014; RCP/RC PSYCH 2013), and are less responsive to standard
treatments (Hitsman 2013; Taylor 2019a), even though they are
motivated to quit (Haukkala 2000; Siru 2009). These inequalities
contribute to a reduction in life expectancy of up to 17.5 years
compared to the unselected population (Chang 2011; Chesney
2014).

Description of the intervention

Some people who smoke and healthcare providers believe that
smoking can reduce stress and other symptoms related to mental
illness, or that quitting smoking can exacerbate  mental illness,
and these beliefs maintain a culture of smoking  (Cookson 2014;
Sheals 2016). However, our previously-published review (Taylor
2014) found an  association between smoking cessation and
improvements in mental health that were of a similar size to
the eFects reported in a systematic review of antidepressants for
anxiety disorder (NCCMH 2011). We argued that this may be causal,
and that smoking cessation could lead to improved mental health.

How the intervention might work

Chronic tobacco smoking is associated with neuroadaptations
in nicotinic pathways in the brain. Neuroadaptations in these
pathways are associated with the occurrence of withdrawal
symptoms, such as depressed mood, agitation and anxiety.
Withdrawal symptoms are alleviated by smoking and remain
alleviated shortly aKer smoking, but symptoms return when blood
levels of nicotine decline at around 20 minutes aKer smoking
(Benowitz 1990; Benowitz 2010; Mansvelder 2002); this is known as
the withdrawal cycle and is marked by fluctuations in a person's
psychological state throughout the day (Benowitz 2010; Parrott
2003). People therefore mistake the ability of tobacco to alleviate
tobacco withdrawal for an ability to alleviate mental health-related
symptoms. This misunderstanding has negative consequences in
treating tobacco addiction in mental health populations, as many
healthcare providers believe that by helping their patients to
quit smoking, they will be harming their patients' mental health
(Cookson 2014; Sheals 2016). Recent observational studies have
used methods that support strong causal inference to indicate
that smoking is associated with an increased risk of depression
and schizophrenia (Wootton 2020), and that smoking cessation is
associated with improved mental health outcomes (Taylor 2019a).

Why it is important to do this review

There is little convincing evidence that the smoking epidemic
amongst people with mental illness is subsiding to the same level
as that observed in the general population - the gap in prevalence
between people who smoke with and without mental illness
is not closing (Richardson 2019; Taylor 2019a). Given evidence
of therapeutic nihilism amongst healthcare professionals (Sheals
2016), strengthening, communicating and updating the evidence
exploring the association between smoking and mental health is
critically important to populations with mental illness. It could also
encourage people without mental illness who smoke to quit, and
discourage others from beginning to smoke tobacco.

O B J E C T I V E S

To examine  the association between tobacco smoking cessation
and change in mental health.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Controlled before-aKer studies, including randomised controlled
trials (RCTs) analysed by smoking status at follow-up rather than
comparing the randomised study arms, and longitudinal cohort
studies.

Types of participants

We included studies of adults who smoked tobacco (using the
definitions given in included studies and excluding people who
exclusively used electronic cigarettes). There were no restrictions
by population type or co-morbid conditions.

Types of interventions

The 'intervention' was quitting smoking and the 'comparator'
was continued smoking. We included any definition of quitting
smoking, as defined by the included studies (e.g. self-report,
biovalidated, point prevalence, continuous). There was no
minimum length of abstinence specified, but studies had to be
at least six weeks long to be included in the review. Where
more than one measure of successful quitting was used we used
the most stringent definition to categorise participants into the
'intervention' and 'comparator' groups. We preferred Intention-
to-treat categorisation over complete-case categorisation, where
people without a smoking status were assumed to be still smoking,
as is common in the field (West 2005).

Types of outcome measures

Self-report or clinician-scored measures of mental health, as
follows. We included continuous and new incidence (dichotomous)
measures of mental health, or mental ill-health.

Outcome categories in this review were developed by examining
the questions for each scale, to determine what each scale
measured. What the scales actually measure, as determined by
examining the questions they ask, can diFer from what the
scale’s name indicates.For example, the assumption might be that
the stress reaction subscale of the Multidimensional Personality
Questionnaire (MPQ) measures stress, but the scale developers
note that people who score highly on the scale describe themselves
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using a range of terms, such as, tense, nervous, sensitive,
vulnerable, prone to worry and feeling anxious, and feeling
miserable without reason (Tellegen 2008). These terms describe
mixed anxiety and depression symptoms, and were grouped as
such in this review.

Primary outcomes

• Change in depression symptoms

• Change in anxiety symptoms

• Change in mixed anxiety and depression symptoms

Secondary outcomes

• Change in symptoms of stress, psychological quality of life, and
positive aFect

• Cumulative incidence of mental ill-health, including
dichotomous measures of depression, anxiety, stress,
psychological quality of life, positive aFect, mixed anxiety and
depression occurring aKer study start

• Social impact or social quality of life, including measures of
social satisfaction, interpersonal relationships, isolation and
loneliness. This outcome was included as we carried out patient
and public involvement work to identify any outcomes of
particular relevance to members of the public, which were not
considered in the previous version of this review (Taylor 2014).
Our work highlighted that people who smoke may be concerned
that quitting could disrupt their social networks, and lead to
feelings of loneliness. This may be of particular significance
to people also experiencing mental ill-health. Where studies
reported more than one social impact outcome, we selected
the outcome that most closely represented social impact on
friendships. This is the element which was highlighted most
notably in our patient and public involvement work.

Outcomes had to be measured at least six weeks following baseline
in order for data to be included in the review. Where outcomes
were measured at multiple time points within one study we took
the measure with the longest follow-up in each of the following
categories (where possible):

• between six weeks and six months follow-up (inclusive of the
upper and lower time point)

• over six months follow-up

Search methods for identification of studies

Electronic searches

We searched the Cochrane Tobacco Addiction Group's Specialised
Register, the Cochrane Central Register of Controlled Trials,
MEDLINE, Embase, and PsycINFO. The most recent searches of
these databases for the previous non-Cochrane version of this
review were carried out on 13 April 2012 (Taylor 2014). The inclusion
criteria specified in this Cochrane update of the review do not diFer
from those in the original review, so we included studies from the
previous review in this update and conducted update searches
from 14 April 2012 to 07 January 2020, to identify any new studies.
See Appendix 1 for the MEDLINE search strategy.

Searching other resources

We searched the trial registries clinicaltrials.gov and the
International Clinical Trials Registry Platform (who.int/clinical-
trials-registry-platform).

Data collection and analysis

Selection of studies

Our aim was to maximise sensitivity by including studies in initial
screens even if data directly relevant to our question were not
presented in the abstract. The titles and abstracts of eligible titles
were screened independently by two review authors (from GT, NL,
AF, AL-J, KS, RtWN) for inclusion. We resolved disagreements by
discussion, and involved a third review author in discussions where
necessary. We obtained the full-texts of articles that were included
at the title and abstract screening stage. Two review authors (from
GT, NL, AF, AL-J, KS, RtWN, AT, PA) independently screened each
full-text for inclusion, resolving disagreements by discussion and
with a third review author where necessary. We recorded reasons
for exclusion at the full-text examination stage. We translated non-
English language studies and included them where appropriate.

Data extraction and management

Review authors piloted the data extraction form and made
appropriate changes (GT, NL, AF, PA). One review author extracted
100% of study characteristics data for each study (from KS, CB,
NK).These data were then checked by GT or CB.

Two review authors (from GT, NL, AF, AL-J, KS, RtWN, AT, PA)
independently extracted outcome and 'Risk of bias' data for
each study. We compared data for each study and resolved any
disagreements by discussion and by involving a third review author
where necessary.

We extracted the following data from each study.

• Study design

• Analysis method

• Outcome measure(s)

• Length of follow-up

• N at baseline and follow-up

• Population type

• Percentage (%) male

• Mean age (standard deviation (SD))

• Covariates adjusted for

• Motivation to quit

• Intervention(s) used (if relevant)

• Risk of bias using ROBINS-I (Sterne 2016)

• Data to calculate standardised mean diFerence (SMD) in mental
health outcomes: for each group - mean at baseline and follow-
up, mean change from baseline to follow-up, and diFerence in
mean change from baseline to follow-up, and variance

• Data to calculate new incidence of mental ill-health outcomes:
for each group - N participants in continued-smoking group at
follow-up, N participants with outcome in continued-smoking
group at follow-up, N participants in quitter group at follow-
up, N participants with outcome in quitter group at follow-up.
If eFect estimates had been calculated and reported in study
reports then we also extracted these
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• Sources of study funding and authors' declarations of interests

Assessment of risk of bias in included studies

We assessed the risks of bias for each study that reported a primary
outcome (continuously-measured change in depression, anxiety
or mixed anxiety and depression) using ROBINS-I, which assesses
studies based on risk of bias in the following domains: bias due
to confounding; bias in selection of participants into the study;
bias in classification of interventions; bias due to deviations from
intended interventions; bias in measurement of outcomes; and
bias in selection of the reported result (Sterne 2016). We modified
the ROBINS-I to ensure that it was appropriate to assess risk
of bias for  the association in question. The modified tool, and
modifications with justifications, are available in Supplemental file
1 and Supplemental file 2 respectively.

The following relevant confounding variables were prespecified:

• Time-varying recreational drug and alcohol use, used
individually or in combination, during the study period

• Time-varying psychoactive treatment use during the study
period

• Time-varying significant life events during the study period (i.e.
social changes, moving, divorce, having children, etc.)

The following psychoactive treatments that could have been
diFerent between people who quit and people who continued
smoking, that could have impacted on mental health outcomes,
were prespecified:

• Psychological treatments that can improve mental health,
i.e. cognitive behavioural therapy (CBT) for mood, mood
management techniques, counselling for mood. Where
treatments were provided that could be used for either
smoking cessation or mood management we referred to the
study protocol to ensure we did not misclassify smoking
cessation treatments as mood treatments, e.g. 'CBT for smoking
cessation'.

• Pharmaceutical treatments, such as anti-depressants (SSRIs,
MAOIs or otherwise) and smoking cessation medicines that
are also antidepressants (i.e. bupropion, nortriptyline, or
otherwise).

Measures of treatment eBect

For each study, for any outcome measured using continuous data,
we calculated the standardised mean diFerence (SMD) (95% CI) in
change in mental health from baseline to follow-up, between those
who had quit smoking and those who had continued to smoke. We
calculated the SMD (95% CI) by extracting any of the following data,
in order of preference:

1. adjusted or unadjusted mean diFerence (MD; diFerence in
change from baseline to follow-up) and measure of variation
between exposure groups, with a preference for adjusted
estimates;

2. mean change in mental health scores from baseline to follow-up
and measure of variance, by exposure group;

3. mean mental health scores and measures of variance at baseline
and final follow-up, by exposure group.

Where type 3) data were collected we then calculated the mean
change and its variance for each exposure group (Follmann 1992);
for data types 2) and 3) we calculated the SMD, using standard
formulae outlined within the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2020). We also sought statistical
support where appropriate.

For each study, for any outcome measured using dichotomous data
(new incidence of mental ill-health data), we calculated odds ratios
(ORs) and the 95% CI.  We calculated the ORs (95% CI) by extracting
any of the following data, in order of preference:

1. adjusted or unadjusted ORs and a measure of variance;

2. other types of eFect estimate that could be converted into ORs
(i.e. risk ratios, hazard ratios);

3. we extracted data to calculate ORs for new incidence of mental
ill-health and its variance (N participants in continued-smoking
group at follow-up, N participants with outcome in continued-
smoking group at follow-up, N participants in quit group at
follow-up, N participants with outcome in quit group at follow-
up).

We then logged ORs using a standard formula before inputting
them into meta-analyses. We sought statistical support to help with
the above calculations where appropriate.

Unit of analysis issues

None.

Dealing with missing data

We contacted corresponding authors of studies for additional data
where it was evident that data had been analysed comparing
our exposure groups of interest (people who quit smoking versus
people who continued to smoke), but the data needed for analyses
were not reported, for any of our outcomes. If we were unable to
obtain the necessary data for meta-analysis, we reported studies
narratively.

Assessment of heterogeneity

We quantified statistical heterogeneity using I2, which describes
the percentage (%) of between-study variability due to variance

between studies rather than chance. We considered an I2 value
between 50% and 75% as substantial heterogeneity, and above
75% we assessed whether it was appropriate to report a pooled
analysis.

Assessment of reporting biases

We examined funnel plots for evidence of asymmetry and
conducted Egger tests for evidence of small-study bias where there
were 10 or more studies contributing to any meta-analysis. We
used the Duval and Tweedie 'trim and fill' method to account
for outcomes showing evidence of publication bias (Duval 2000).
'Trim and fill' adjusts the meta-analysis to incorporate theoretically
missing studies, and then estimates the pooled SMD incorporating
imputed studies’ data. Using 'trim and fill' methods we imputed
missing studies’ data, and compared pooled eFect estimates
between imputed and non-imputed models.

We also conducted a subgroup analysis in which we compared
eFect estimates between studies in which mental health was the
primary outcome and those in which it was not, to assess if
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there was evidence of publication bias (i.e. if mental health was a
secondary outcome, was it more likely to be reported if it resulted
in a clearly positive or negative eFect).

Data synthesis

For continuous outcomes, we pooled SMDs (95% CI) across
individual studies using a generic inverse variance random-eFects
model. An SMD of greater than zero indicated that quitting smoking
was associated with worse mental health at follow-up for the
anxiety, depression, mixed anxiety and depression, and stress
outcomes, whereas an SMD of less than zero indicated that quitting
smoking was associated with worse mental health at follow-up for
the positive aFect, psychological quality of life, and social impact
outcomes.

For dichotomous outcomes, we pooled log OR (95% CI) across
individual studies using a generic inverse variance random-eFects
model. An OR of greater than one indicated that people who quit
smoking experienced a greater risk of mental ill-health at follow-up.

We conducted meta-analyses of the SMD and OR for each outcome
separately (i.e. depression, anxiety, stress, etc.) using RevMan 2014.

Subgroup analysis and investigation of heterogeneity

We conducted the following subgroup analyses:

• Adjustment for covariates: we compared eFect estimates from
studies that present adjusted and unadjusted estimates;

• Motivation to quit: we classified studies according to whether
they selected participants for inclusion based on motivation to
quit. Participants in RCTs were classed as motivated to quit,
assuming that participants enrolled in a trial to help them stop
smoking, unless otherwise specified. They were compared with
any other studies that followed a group of people who smoked,
where most were unlikely to want to quit in the near future;

• Study design: we compared estimates between secondary
analyses of RCTs, cohort studies, and one study where
participants were randomised to quit smoking or to continue
smoking and paid to do so;

• Population comparison: we examined whether there was
evidence of a diFerence in eFect size between studies in
diFerent clinical populations, e.g. unselected samples, pregnant
women, or participants who were postoperative, had a
chronic physical condition, a psychiatric condition, or chronic
psychiatric or physical conditions;

• Length of follow-up: we examined whether there was evidence
of a diFerence in eFect estimate between studies that assessed
change in mental health between six-week and six-month
follow-up or at more than six-months follow-up. EFects may
diFer because people who achieve a diFicult life goal, such
as quitting smoking, may have a temporary improvement in
mental health because of their achievement. However, should
the eFect persist long-term, this supports the hypothesis that
smoking itself is harmful to mental health and it is ceasing
smoking and not the celebration of that achievement that
improves mood.

Sensitivity analysis

We conducted the following sensitivity analyses:

• Loss to follow-up: we removed studies in which diFerent
numbers of participants were analysed at baseline and follow-
up;

• Ascertainment of smoking status: we removed studies that did
not biochemically validate follow-up smoking status;

• Psychotherapeutic/psychoactive component within cessation
intervention: we removed studies that oFered an evidence-
based psychotherapeutic or psychoactive (i.e. psychotherapy
or antidepressants) component within the smoking cessation
intervention;

• Risk of bias: We removed studies judged to be at critical risk of
bias.

Summary of findings and assessment of the certainty of the
evidence

We created a 'Summary of findings' table, using GRADEpro
GDT soKware, reporting the pooled eFect estimates for our
primary outcomes (depression, anxiety, and mixed depression and
anxiety) and our secondary social impact outcome. We assessed
these outcomes according to the eight GRADE considerations
relevant to non-randomised studies (Schünemann 2013; i.e. risk
of bias, inconsistency, imprecision, indirectness, publication bias,
magnitude of the eFect, the influence of all plausible residual
confounding, the presence of a dose-response gradient) to assess
the certainty of the body of evidence for these outcomes, and to
draw conclusions about the certainty of the evidence within the text
of the review.

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

Results of the search

In this update of the review our searches identified 10,818 records.
AKer removal of duplicates, we screened the titles and abstracts
of 9858, of which 9106 were irrelevant. We assessed 752 full-text
studies for inclusion, of which we dropped 677, with reasons.

In the 2014 version of the review (searches conducted from
inception to 30 April 2012) we identified 13,050 records. We
screened the titles and abstracts of these records, of which 12,831
were irrelevant. We assessed 219 full-texts for inclusion, of which
we dropped 177, with reasons. We re-examined 11 full-text records
that we had excluded from the previous version of this review
for presenting dichotomous outcomes, and assessed if they were
eligible for the current review.

Examples of studies that were excluded, with reasons for exclusion,
are available in Characteristics of excluded studies. See Figure 1 for
a flow diagram.
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Figure 1.   Study Flow Diagram 2020 (*40 of these studies were identified through the 2012 literature searches)
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Figure 1.   (Continued)

 
Included studies

As a result of both the 2014 review and the 2020 screening we
include 102  studies in this review (40  that were included in the
2014 version, and 62  from the 2020 searches). We include 63
studies in our meta-analyses of continuous measures of change in

mental health, 10 were included in our meta-analyses of incidence
of clinical mental health disorders, and 31 were included in the
narrative synthesis (two studies were included in the meta-analysis
and narrative review because they reported data suitable for meta-
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analysis for one outcome, and data only suitable for narrative
synthesis for another outcome: Mathew 2013; McFall 2006).

Forty-five of the included studies were cohort studies, 56 were
secondary analyses of randomised controlled trials analysed as
observational cohorts, and one was a randomised trial in which
participants were randomised to quit or to continue smoking
(Dawkins 2009).

Participants

This review includes over 169,500  participants, with
42,000  included in meta-analyses. It is not possible to give exact
numbers, because some studies did not report the total number of
participants that were included in their analyses.

The median age across studies was 45.2 years, and the median
percentage of men was 51%. Participants smoked a median of 20.3
cigarettes a day at baseline and had a median score of 5.4 on
the Fagerström test for nicotine dependence, indicating medium
dependence levels.

Studies enrolled people from a range of populations: people with
a chronic physical or psychiatric condition (2 studies) or both,
people with a chronic physical condition (16 studies), post-surgical
patients (3 studies), pregnant women (4 studies), people with
psychiatric conditions (23 studies), and the unselected population
(57 studies). Three studies provided data on both the general
population and on people with psychiatric conditions (Hammett
2019; HeFner 2019; Vermeulen 2019).

Intervention/exposure

The way abstinence was measured varied across studies. In
33 studies, abstinence was defined as a period of prolonged
abstinence, typically defined from a point at or soon aKer the
quit date. In all the other  studies, apart from six where the
definition was unclear (three studies included in meta-analyses,
and three summarised narratively),  abstinence was defined as
point prevalence (not smoking for a period, such as 24 hours
or seven days, prior to the assessment, or at the time of the
assessment only).  In 66 studies, abstinence was biologically
verified, usually through measuring participants' exhaled carbon
monoxide or cotinine concentration.

In 33 studies, the length of participants' abstinence was unclear. In
most cases this is where point prevalence abstinence was used as
a definition, and so we could not tell when their time of abstinence
began, i.e. participants were simply asked whether they were
smoking or not at a follow-up point. If people replied that they
were not smoking at the follow-up point it was not always clear
when they had made their original quit attempt, and this has
the potential to vary across participants within a study. However,
the implications of this vary by study type. For RCTs, it would be
reasonable to assume that, for most people, abstinence began on
the study quit date, but for cohort studies the period of abstinence
could have happened at any time from baseline to follow-up.
In the remaining studies length of abstinence was clearer: in 18
studies, with follow-up at least six weeks aKer baseline, participants
were assessed as abstinent for between one and three months of
the follow-up period; in 48 studies six- or 12-month abstinence

was assessed, and in three studies the maximum potential length
of abstinence was over one year, with a maximum of 10 years
(Sanchez-Villegas 2008).

In 39 studies, participants were reported to be receiving
a 'mood management' intervention (e.g. a psychological or
medicinal treatment that could viably improve mental health),
either externally to the study or as part of the study.
Examples of these were antidepressants (Anthenelli 2013;Qi Zhang
2014; Sanchez-Villegas 2008); behavioural mood-management
counselling (Blalock 2008; Krebs 2018; Qi Zhang 2014); or
counselling on the emotional aspects of addiction (Segan 2011). In
73 studies, participants were motivated to quit, as defined by the
study's selection criteria.

Outcomes

Forty-two studies provided data for more than one of our
prespecified outcomes. The median length of follow-up was six
months. Collectively the included studies reported on seven
diFerent measures of mental health: anxiety, depression, mixed
anxiety and depression, positive aFect, psychological quality of life,
stress and social quality of life. Studies that reported social quality
of life measured this using scales assessing the quality of social
relationships. Where studies reported more than one social quality-
of-life outcome, we selected the outcome which represented
quality of friendships. We did this as the person involved in our
patient and public involvement exercise was  concerned about
the impact of smoking cessation on their friendships. We chose
between social quality-of-life scales in only one study (Leventhal
2014).

Full details of each included study can be found in Characteristics
of included studies.

Ongoing studies

We identified 13 ongoing studies, which we will include in future
updates. Full details of these studies can be found in Characteristics
of ongoing studies.

Excluded studies

The primary reasons for excluding records were that the study

• did not analyse mental health outcomes, by smoking status as
an exposure;

• did not collect mental health outcomes;

• the outcomes were not eligible for this review (e.g. outcomes
were cognitive in nature);

• the study design was not eligible (e.g. qualitative study or cross-
sectional design); or

• mental health was not measured before smoking cessation.

Other reasons are available in the PRISMA flow chart, and a list of
sample excluded records is available in Excluded studies.

Risk of bias in included studies

See Supplemental file 3; Supplemental file 4; Supplemental file 5;
Figure 2; Figure 3 (figures generated using robvis; McGuiness 2020)

 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

12

https://doi.org/10.15125/BATH-00977
https://doi.org/10.15125/BATH-00977
https://doi.org/10.15125/BATH-00977


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 2.   Risk-of-bias: “traBic light” plot of the domain-level judgements for each individual result according to the
ROBINS-I tool
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Figure 2.   (Continued)

 
 

Figure 3.   Risk-of-bias: Weighted bar plot of the distribution of risk-of-bias judgements within each bias domain
according to the ROBINS-I tool
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We assessed risks of bias for each of the studies contributing to the
meta-analysis for the three primary outcomes (anxiety, depression,
mixed anxiety and depression). We used a modified version of
the ROBINS-I tool to do so and assessed the domains highlighted
below.

Bias due to confounding

We judged all studies across all three primary outcomes to be at
serious risk of bias due to confounding. In all cases this was because
the authors did not use methods that adequately controlled for all
the potential time-varying confounding, i.e. changes in recreational
drug and alcohol use, change in psychoactive medication use and
significant life events during the study period.  This was because
changes in each of these factors  were not measured in the first
instance, rather than that they were measured and then  not
adjusted for in analyses. An example of potential time-varying
confounding that was not accounted for in the studies is as follows:
a person who experienced a stressful life event, such as divorce,
during the course of the study would be both less likely to quit
smoking (and therefore more likely to appear in the continuing-
smokers group), and more likely to experience worsened mental
health. In this instance the diFerence in change between this
person who continues smoking and someone else who quits would
not be entirely explained by the change or lack of change in their
smoking behaviour.

Bias in selection of participants into the study

We judged all studies across all three primary outcomes   to be
at low risk of bias for this domain.   This is because the selection
of participants into  studies  (or into the analyses) was not based
on participant characteristics observed aKer participants made an
attempt to quit smoking.

Bias in the classification of follow-up smoking status

We rated all 15 studies contributing to the primary anxiety analysis
at low risk of bias due to the classification of follow-up smoking
status. In all cases the diFerentiation between continued smoking
and smoking cessation was clearly defined using a definition
commonly used in the field.

We judged 32 of the studies that contributed to the primary
depression analysis to be at low risk of bias for this domain;
however we rated two studies (Tranel 2012; Zhou 2016) at moderate
risk, as they did not clearly define abstinence.

Of the eight studies contributing to the primary mixed anxiety and
depression outcome, we judged all but one study to be at low risk.
Mino 2000 did not report the definition of cessation used and so was
rated at moderate risk of bias for this domain.

Bias due to deviations from quitting smoking (i.e. relapsing) or
through access to psychoactive treatments

For the anxiety outcome, we judged three of the studies
contributing to the analysis to be at low risk of bias due to
deviations from the 'intervention' (Becoña 2002; Dawkins 2009;
Farris 2015). The ways that these studies were protected against
this type of bias were by  excluding  potential participants who
were receiving psychotherapy or psychoactive drugs, or had a
psychiatric diagnosis; by not providing a psychoactive intervention
as part of the study; or by adjusting for the imbalance in
psychoactive treatment between the exposure and comparator

groups  in the analyses.   We rated a further three studies at
moderate risk of bias. In  Bock 2012  there were some deviations
from the intended intervention, but their impact on the outcome
was expected to be slight. Participants were randomly allocated
to either cognitive behavioural therapy for smoking cessation,
Vinyasa yoga, or a general health and wellness programme. The
authors reported that the yoga programme improved negative
aFect, and enhanced smoking cessation rates at eight-week follow-
up, but  that the eFect on smoking cessation did not  persist  to
the later follow-up points.  Covey 2015  did not use an analysis
method that appropriately addressed the issue of relapsing,
and in  Dulger 2019  bupropion  hydrochloride (an antidepressant
and smoking cessation treatment) was provided to 42.6% of
participants. The remaining nine studies did not provide enough
information to answer the signalling questions in order to make
an informed judgement for this domain, and so were categorised
as 'No information'. In most cases this was because psychoactive
treatments used by participants external to the study were not
reported or were not reported split by exposure group.

Twenty-five  of the studies did not provide suFicient information
to judge this domain for the depression outcome. We rated a
further five  studies at low risk of bias as they  excluded  people
receiving  psychotherapy or psychoactive drugs and did  not
provide  a psychoactive intervention as part of the study,  or
they adjusted  for any between-group imbalance in psychoactive
treatments through their analyses. We judged three studies to be at
moderate risk of bias due to deviations from the 'intervention', as
some of the participants received psychoactive interventions that
were likely to be minimally associated with quitting smoking (Bock
2012; Dulger 2019), or the analysis did not appropriately account for
relapse (Covey 2015). We rated one study at critical risk as some of
the participants received behavioural activation therapy as part of
the study, and this intervention increased quit rates (Becoña 2017).

For the mixed anxiety and depression outcome, five studies did not
provide suFicient information to judge whether there was bias due
to deviations from the 'intervention', and so we categorised them
as 'No information'. We rated one study at low risk, as psychoactive
treatments were not oFered as part of the study and participants
likely to need psychoactive treatment were excluded from the
study (Carroll 2019). We deemed another two  studies  to be at
moderate risk as some of the study participants received bupropion
treatment and this was not adjusted for in the analyses (Cinciripini
2013; Leventhal 2014).

Bias due to missing data

For the anxiety outcome, we judged eight of the 15 studies to be at
low risk of bias due to missing data, as outcome data was available
for more than 70% of recruited participants, and participants
were not excluded from the analysis due to missing smoking
status or outcome data. We judged four  of the studies to be at
moderate risk of bias because more than 30% of participants were
excluded from the analysis or participants were excluded from the
analysis due to a lack of smoking cessation data, or both (Hammett
2019; Martínez-González 2018; Schnoll 2016; Solomon 2006). We
judged two studies to be at serious risk for this domain, as there
was some evidence that the reasons for missing data may have
diFered between exposure groups (Farris 2015; Rocha 2017). The
remaining study did not have enough information about missing
data to make an informed judgement, and so was categorised as
'No information'.
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For the depression outcome, we rated 17 studies to be at low risk,
eight studies at moderate risk and four studies at serious risk for
the same reasons as described above for the anxiety outcome. In
addition, we deemed one study to be at critical risk of bias due to
missing data, as less than 70%  of the participants were included in
the analysis of final follow-up data and the proportions of missing
data varied substantially by  smoking status (Lee 2019). Another
four studies did not provide enough information on smoking status
to answer the signalling questions and assess bias due to missing
data, and so were categorised as 'No information'.

For the mixed anxiety and depression outcome we rated two
studies at low risk of bias, three studies at moderate risk, and three
studies at serious risk for the reasons described for the anxiety
outcome above. Two studies did not provide enough information
to make a judgement, and so were categorised as 'No information'
for this domain.

Bias in measurement of outcomes 

We judged all studies across all three primary outcomes to be at low
risk of bias for this domain. Bias is likely to be minimised as most
studies did not set out to assess the impact of smoking cessation
on mental health as a primary outcome, and participants and
outcome assessors would not have known the hypothesis of this
review. In addition, participants would have had to remember how
they responded to questionnaires at baseline in order to provide
a biased response to the follow-up assessment, and the likelihood
that there would be any systematic diFerences or errors in outcome
assessment dependent on smoking status is unlikely.

Bias in selection of the reported result

We deemed most studies to be at low risk of bias across all of
the primary outcomes for this domain. There was little evidence
that the eFect estimates were likely to be elected on the basis of
results from multiple outcome measurements, multiple analyses
of the association in question, or diFerent subgroups. However,
there were some exceptions to this. For the anxiety outcome we
rated one of the included  studies at serious risk of bias (Farris

2015), because although the Inventory of Depression and Anxiety
Symptoms  (IDAS) scale was used, which measures both anxiety
and depression (subscales), the study only reported on anxious
arousal at particular time points. For the depression outcome
we judged a further two studies to be at serious risk of bias in
selection of the reported result and one study was judged to be at
critical risk. Becoña 2017 and Dulger 2019 both showed evidence
of multiple tests  of depression outcomes without reporting on
all of these, and Berlin 2010 did the same, with further evidence
that results appeared more likely to be reported if they showed a
significant eFect. Finally, we judged one of the studies measuring
mixed anxiety and depression to be at serious risk of bias, as data
from the Center for Epidemiologic Studies Depression scale (CES-
D) were not fully reported; results were reported for the unadjusted
but not for the adjusted models (Cinciripini 2013).

Overall risk of bias assessment

As all studies were deemed to be at serious risk of bias due to
confounding, we rated all included studies that contributed to the
primary analyses at least at serious risk of bias overall. Although
we rated most studies at serious risk, we judged a small number
of studies to be at critical risk. All three studies contributed to the
depression outcome (Becoña 2017; Berlin 2010; Lee 2019).

EBects of interventions

See: Summary of findings 1 Associations between quitting
smoking and change in mental health symptoms

Anxiety

FiKeen  studies reported suFicient continuous data to calculate
the pooled SMD for change in anxiety symptoms from baseline
to follow-up. Data from 798 people who quit smoking and 2343
people who continued smoking provided evidence that quitting
smoking was associated with a decrease in anxiety symptoms
from baseline to final follow-up  compared with continuing to
smoke (SMD −0.28, 95% CI −0.43 to −0.13; 3141 participants;
Analysis 1.1; Figure 4). However, we detected substantial statistical

heterogeneity between studies (I2 = 69%).
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Figure 4.   Funnel plot of comparison: 1 Main analysis: DiBerence in change (from baseline to longest follow-up)
between people who quit and people who continued smoking, outcome: 1.1 Primary outcome: Anxiety.
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We carried out sensitivity analyses to test the robustness of
this main eFect. Removal of the three studies that did not
biochemically confirm abstinence, the 10 studies that did not
use a continuous measure of smoking abstinence, and the three
studies where there was evidence that participants were receiving
an evidence-based psychoactive or psychotherapeutic component
as part of an intervention did not account for the statistical
heterogeneity or meaningfully  change the estimate, such that it
would change  interpretation (Analysis 1.2; Analysis 1.3; Analysis
1.4). All studies included in this analysis (Analysis 1.1) analysed
the same number of participants at baseline and at follow-up, and
all were judged to be at serious risk of bias; it was therefore not
necessary to carry out our planned sensitivity analyses removing
the studies at critical risk of bias and those that analysed a diFerent
number of participants at baseline compared to follow-up.

We examined whether we were able to account for the statistical
heterogeneity through subgroup analyses.  Five studies that
measured this outcome continuously  enrolled people with a
chronic physical condition, five studies enrolled people from
the unselected population, one study enrolled post-surgical
participants, one study enrolled pregnant women and three
studies enrolled people with psychiatric conditions. There was
no evidence that the eFect size diFered across these diFerent

clinical populations (I2 = 0%; Analysis 1.5). Looking further
at participant characteristics, 10 studies selected participants
because they were motivated to quit smoking, and five studies
did not select participants based on their motivation to quit.

Again, there was no evidence of subgroup diFerences between

these groups (I2 = 0%; Analysis 1.6). We also conducted subgroup
analyses exploring methodological issues. Six studies  presented
adjusted eFect estimates and 11 studies presented unadjusted
eFect estimates. However, there was no evidence that eFect
estimates when controlled for confounding diFered from those

calculated without adjustment  (I2 = 0%; Analysis 1.7). One study
provided both an adjusted and an unadjusted estimate (McDermott
2013), and they were very similar (Table 1). We also split
studies according to whether they were longitudinal cohort or
non-randomised intervention studies, a randomised experiment
comparing people allocated to quit or to continue smoking (only
one study was categorised as the latter; Dawkins 2009), or a
secondary observational analysis of an RCT. There was no evidence

of subgroup diFerences between these diFering study designs (I2

= 0%; Analysis 1.8). Eleven studies assessed anxiety at final follow-
up between six weeks and six months, and four studies measured
final follow-up at more than six months. There was no evidence

for subgroup diFerences based on length of follow-up (I2 = 0%;
Analysis 1.9). Finally, nine studies reported that their original main
aim was to report on the change in anxiety (classed as a primary
outcome), and thus the decision to publish and the likelihood of
successful publication may have been contingent on the strength
or significance of this finding. The main aim of the other six studies
was to report on other outcomes, meaning the changes in anxiety
were secondary outcomes. There was no evidence for diFerences in
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the result of the studies based on the studies' aims (I2 = 0%; Analysis
1.10).

Two studies (Levy 2018; Shahab 2014) reported suFicient data to
calculate the odds ratios for the association between abstinence
and the cumulative incidence of anxiety at follow-up. We pooled
data from 165 people who quit, and 2128 people who continued
smoking, which suggested that quitting smoking was associated
with a reduced incidence of anxiety at final follow-up compared
with  continuing to smoke (OR 0.61, 95% CI 0.34 to 1.12;

2293 participants; I2 = 46%; Analysis 1.11). However, there was
imprecision, with CIs incorporating the potential for both a reduced
and an increased incidence of anxiety.

We were unable to include eight studies reporting change in anxiety
symptoms in our meta-analysis and summarised them narratively
(see Supplemental file 6).   These studies included a total of 7613

participants.   Four  studies reported an improvement in anxiety
symptoms  in people who quit  that was greater than any change
which occurred in the people who continued  smoking.  In four
studies it was not possible to discern the direction of eFect.

Depression

Thirty-four studies reported suFicient data to calculate the pooled
SMD for change in depression symptoms from baseline to follow-
up. We pooled data from 1863 people who quit, and 5293
people who continued smoking, which resulted in evidence that
quitting smoking was associated with a decrease in depression
symptoms from baseline to final follow-up when compared to
continuing to smoke (SMD −0.30, 95% CI −0.39 to −0.21; 7156
participants; Analysis 2.1; Figure 5). There was substantial statistical

heterogeneity detected between studies (I2 = 69%).

 

Figure 5.   Funnel plot of comparison: 2 Change in depression, outcome: 2.1 Main continuous data analysis.
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Our sensitivity analyses removing the two studies judged to be at
critical risk of bias (as opposed to serious risk), removing the eight
studies that did not biochemically confirm abstinence, removing
the 22 studies that did not measure smoking cessation using
continuous abstinence measures, removing the 13 studies that
included participants who were in receipt of an evidence-based
psychoactive or psychotherapeutic treatment, and removing the
five studies that reported mean depression scores at baseline on
more people than were present at follow-up did not result in any
meaningful change in the pooled eFect estimates nor diminish

heterogeneity substantially (Analysis 2.2; Analysis 2.3; Analysis 2.4;
Analysis 2.5; Analysis 2.6).

We assessed whether there was evidence that the strength of
association diFered based on clinical context (people with a chronic
physical condition; post-surgical participants; pregnant women;
people with psychiatric conditions; the unselected population).
There was weak evidence that the eFect size diFered across these

diFerent clinical populations (I2 = 58.5%). However, in all cases,
point estimates suggested that quitters experienced a decrease
in depression symptoms. For people with psychiatric conditions,
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pregnant women and post-surgical participants the estimates were
smaller, and for the latter two groups these were also  imprecise,
suggesting the possibility of either a  decrease, no change, or
an increase in depression symptoms associated with successfully
quitting smoking (Analysis 2.7). We also investigated whether
eFect estimates diFered by the motivation of participants to quit
smoking. Twenty-five  studies selected participants because they
were motivated to quit smoking, whereas nine studies did not
select participants based on motivation to quit. There was no clear

evidence of meaningful subgroup diFerences (I2 = 27.9%; Analysis
2.8).

Ten studies presented adjusted eFect estimates and 24 studies
presented unadjusted eFect estimates. A subgroup analysis
provided no clear evidence that eFect estimates diFered between

studies that had and had not adjusted for confounders (I2 =
0%; Analysis 2.9). Two of these studies (Becoña 2017; Blalock
2008) provided both adjusted and unadjusted estimates of the
eFects of smoking cessation on depression, and the within-study
comparisons of eFects also indicated that adjustment did not result
in any meaningful diFerence in the results (Table 1).

We also found no evidence that eFect estimates varied based on
study design (longitudinal cohort, non-randomised intervention
study, randomised experimental study, or secondary analyses of

RCTs; I2 = 5.4%; Analysis 2.10), length of final follow-up (between

six weeks and six months versus greater than six months; I2 = 0%;
Analysis 2.11), or the main aim of the study (to report on change in
depression versus to report on other outcomes with depression as

a secondary outcome; I2 = 0%; Analysis 2.12).

Seven additional included studies reported data on the incidence
of depression between baseline and follow-up in suFicient detail
to calculate the pooled odds ratio. We analysed data from 19,521
people who quit, and 89,221 people who continued smoking.
The result was subject to substantial unexplained statistical

heterogeneity (I2 = 87%; Analysis 2.13), and we therefore deemed it
inappropriate to present the pooled result. Two studies favoured a
beneficial eFect of smoking cessation on incidence of depression,
two a harmful eFect, and three were close to the null.

We were unable to include 16  studies with 15,285  participants
reporting  change in depression  symptoms in our meta-analysis,
so we summarised them narratively (see Supplemental file 7). Six
studies reported a larger improvement in depression symptoms in
people who quit  compared to people who continued to  smoke,
in four studies the association was equivocal, in one study there
was an improvement in people who continued to smoke compared
with people who quit, and in the remaining five studies it was not
possible to discern the direction of eFect. 

Mixed anxiety and depression

Eight studies reported suFicient data to calculate the pooled SMD
for the change in mixed anxiety and depression measures between
baseline and follow-up. We analysed data from 793 people who quit
and 2036 people who continued smoking. Results suggested that
quitting smoking was associated with a decrease in mixed anxiety
and depression symptoms compared with continued smoking

(SMD −0.31, 95% CI −0.40 to −0.22; 2829 participants; I2 = 0%;
Analysis 3.1). None of our sensitivity analyses investigating the
eFects of removing studies that did not biochemically validate
abstinence, that measured point prevalence abstinence only,

that included participants who were receiving psychoactive or
psychological treatment, or that analysed diFerent numbers of
participants at baseline and  follow-up, found any meaningful
diFerence in the eFect estimates (Analysis 3.2; Analysis 3.3; Analysis
3.4; Analysis 3.5)

We also carried out subgroup analyses to examine  whether
prespecified factors contributed to the variation in eFects across
studies. There was no evidence of subgroup diFerences by
population type (Analysis 3.6), or between  people motivated
to quit smoking versus  participants not selected on motivation
(Analysis 3.7). A further three subgroup analyses investigated
methodological factors; there was no evidence of subgroup
diFerences when studies were split based on study type (Analysis
3.8), maximum length of follow-up (Analysis 3.9), or whether mixed
anxiety and depression was investigated as a primary outcome or
a secondary outcome (Analysis 3.10).

Three additional studies (Cavazos-Rehg 2014; Chen 2015; Giordano
2011) reported suFicient data to calculate the odds ratio for the
association between smoking cessation  and incidence of mixed
anxiety and depression at follow-up. These studies included data
from 1752 people who quit and 6933 people who continued
smoking. There was evidence that quitting smoking was associated
with a reduced incidence of mixed anxiety and depression at final
follow-up when compared to continuing to smoke (OR 0.76, 95% CI
0.66 to 0.86; 8685 participants; Analysis 3.11); there was moderate

statistical heterogeneity between studies (I2 = 57%).

We were unable to include two studies with 130 participants
reporting change in mixed anxiety and depression  symptoms  in
our  meta-analysis,  so we summarised these narratively (see
Supplemental file 8). For both studies, the association was
equivocal, with no evidence of a diFerence in mixed anxiety and
depression symptoms between quitters and continuing smokers. 

Stress

Four studies reported suFicient data to calculate the SMD for
change in stress from baseline to follow-up, pooling  data from
651 people who quit, and 1141 people who continued smoking.
Evidence suggests that quitting smoking was associated with
decreased stress symptoms from baseline to final follow-up when
compared with  continuing to smoke (SMD −0.19, 95% CI −0.34
to −0.04; 1792 participants; Analysis 4.1). Moderate statistical

heterogeneity was detected (I2 = 50%).

We carried out the following sensitivity analyses to assess the
robustness of the result: removal of two studies that did not
biochemically confirm abstinence (Analysis 4.2); removal of two
studies that did not measure abstinence using a continuous
measure (Analysis 4.3), removal of one study that based baseline
analyses on larger numbers than follow-up analyses (Analysis 4.4).
None of these analyses provided evidence for any meaningful
change in the eFect estimates. No studies recruited participants
that were clearly receiving  psychoactive or psychotherapeutic
treatment. One study included in this analysis (Taylor 2015)
provided both an adjusted and unadjusted estimate of the eFect
of smoking cessation on stress. Adjustment did not meaningfully
change the eFect estimate (Table 1).

Subgroup analyses examined whether prespecified factors
contributed to the variation in eFects across studies. There was
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no evidence of subgroup diFerences between the association
in people with a chronic physical condition and the general
population (Analysis 4.5), or between  people motivated to quit
smoking and studies  that did not select participants based on
their motivation (Analysis 4.6). A further two subgroup analyses
investigated methodological factors; there was no evidence of
subgroup diFerences when studies were split based on study
type (longitudinal cohort studies or non-randomised intervention
studies versus secondary analyses of RCTs; Analysis 4.7) or based
on the maximum length of follow-up (between six weeks and six
months follow-up versus more than six months follow-up; Analysis
4.8). The primary aim of all four studies that measured stress was
to report on the change in stress symptoms, so the prespecified
subgroup analysis comparing stress as a primary versus secondary
outcome was not appropriate.

We were unable to include four studies with 1554 participants,
reporting change in stress in our meta-analysis, so we summarise

them narratively (see Supplemental file 9).  Three studies reported
a larger  improvement in stress in people who quit  compared
with people who continued smoking,  and in the remaining study it
was not possible to discern the direction of eFect.

Positive aBect

Thirteen  studies reported suFicient data to calculate the SMD
change in positive aFect from baseline to follow-up. We pooled
data from 1965 people who quit, and 2915 people who continued
smoking. Quitting smoking was associated with an increase in
positive aFect from baseline to final follow-up when compared
with  continuing to smoke (SMD 0.22, 95% CI 0.11 to 0.33; 4880
participants; Analysis 5.1; Figure 6). There was substantial statistical

heterogeneity (I2 = 75%), but all point estimates favoured quitting
smoking, apart from one, which was only slightly in favour of
continuing to smoke.

 

Figure 6.   Funnel plot of comparison: 5 Change in positive aBect, outcome: 5.1 Main continuous data analysis.
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Where possible we carried out our prespecified sensitivity and
subgroup analyses to investigate any potential explanations for
this variation (Analysis 5.2; Analysis 5.3; Analysis 5.4; Analysis 5.5;
Analysis 5.6; Analysis 5.7; Analysis 5.8; Analysis 5.9; Analysis 5.10;
Analysis 5.11). Two of the subgroup analyses provided evidence
of variance across subgroups; one subgroup examined whether
the eFect diFered by subgroups based on comorbidities, and the
other  based on the timing of their longest follow-up. The eFect
was much larger in people with physical or psychological diseases
than in the unselected samples (Analysis 5.6). The eFect on positive

aFect was larger in studies where the follow-up was six months or
less than where it was longer than six months (Analysis 5.10).

We were unable to include five studies with 3155 participants
reporting  change in positive aFect in our  meta-analysis, so
we summarised these narratively (see Supplemental file 10).
   One  study reported a larger  improvement in positive aFect  in
people who quit compared with people who continued smoking, in
two studies the association was equivocal, and in the remaining
two studies it was not possible to discern the direction of eFect.
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Psychological quality of life

Nineteen studies reported suFicient data to calculate the SMD for
change in psychological quality of life from baseline to follow-up.
We pooled data from 5234 people who quit and 12,800 people

who continued smoking. We found evidence that quitting smoking
was associated with increased psychological quality of life when
compared with continuing to smoke (SMD 0.11, 95% CI 0.06 to 0.16;

18,034 participants; I2 = 42%; Analysis 6.1; Figure 7).

 

Figure 7.   Funnel plot of comparison: 6 Change psychological quality of life, outcome: 6.1 Main continuous data
analysis.
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We carried out sensitivity analyses removing the following study
types: those that did not biochemically validate abstinence
(Analysis 6.2), those that did not use a continuous measure of
smoking cessation (Analysis 6.3), those where there was clear
evidence that the participants were in receipt of psychoactive
or psychotherapeutic treatment (Analysis 6.4), and those where
a larger number of participants contributed to the analysis at
baseline than at follow-up (Analysis 6.5). None of these sensitivity
analyses resulted in meaningful changes in the point estimate, but
in the first, second and third analyses the increased imprecision
meant that the lower boundary of the 95% CI fell below zero.

None of the subgroup analyses showed convincing evidence that
there were diFerences between subgroups in the eFect of stopping
smoking on psychological quality of life (Analysis 6.6; Analysis 6.7;
Analysis 6.8; Analysis 6.9; Analysis 6.10; Analysis 6.11).

We were unable to include nine studies with 4301  participants
reporting  change in psychological quality of life  in our  meta-
analysis, so we summarise them narratively (see Supplemental file
11).   One study reported a larger  improvement in psychological
quality of life  in people who quit  compared to people
who  continued  smoking,  in four  studies the association was

equivocal, and in the remaining four studies it was not possible to
discern the direction of eFect.

Social impact or social quality of life

Nine studies reported suFicient  data to calculate the SMD for
change in social impact or social quality of life from baseline
to follow-up. We pooled data from 3876 people who quit,
and 10,797 people who continued to smoke. Quitting smoking
appeared to be associated with a small increase in social
quality of life when compared to continuing to smoke (SMD

0.03, 95% CI 0.00 to 0.06; 14,67 participants; I2 = 0%; Analysis
7.1), although the lower boundary of the confidence interval
suggests that there is the possibility of no association between
quitting smoking and social quality of life. None of our sensitivity
analyses (investigating biovalidation,  abstinence definition, use
of psychoactive/psychological treatment, diFering participant
numbers at measurement points) resulted in meaningful
diFerences in the eFect estimates generated (Analysis 7.2; Analysis
7.3; Analysis 7.4; Analysis 7.5).

We used subgroup analyses to examine  whether prespecified
factors contributed to the variation in eFects across studies.
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There was no evidence of subgroup diFerences by population
type (Analysis 7.6), or between people motivated to quit smoking
versus  participants not selected on motivation (Analysis 7.7).
A further three subgroup analyses investigated methodological
factors; there was no evidence of subgroup diFerences when
studies were split based on whether they contributed adjusted
or unadjusted eFect estimates to the meta-analysis (Analysis 7.8),
study type (Analysis 7.9), or maximum length of follow-up (Analysis
7.10).

We were unable to include one study reporting  change
in social impact or social quality of life  in our meta-
analysis, which we summarised narratively (see Supplemental file
12).   This study included 943 participants and reported equivocal
evidence on the association between change in social quality of
life and quitting smoking.

D I S C U S S I O N

Summary of main results

We  compared the change in mental health-related outcomes in
people who stopped  smoking with changes occurring in people
who continued to smoke. Across six separate outcomes, there was
no evidence to suggest that quitting smoking resulted in worsening
mental health relative to continuing to smoke. In addition, there
was evidence to suggest that negative mental-health symptoms
(depression, anxiety, mixed depression and anxiety, and stress)
decreased, while positive symptoms (psychological quality of
life and quality of social interaction) increased  in people who
stopped relative to those continuing to smoke. Sensitivity analyses
removing  studies at the highest risk of bias leK the results
largely unchanged. Subgroup analyses examined whether the
eFect diFered by groups defined by disease status or condition,
and, most crucially, people with current psychological disorders.
Taken across these analyses, there was very little evidence that
the eFect diFered for this group or any other subgroup defined by
disease status or condition, such as pregnancy or chronic physical
illness. Where there was some evidence of this for the positive aFect
outcome, eFect estimates diFered in magnitude rather than the
direction of eFect. The pooled eFect sizes we found for our anxiety,
depression, and mixed anxiety and depression outcomes were
similar at around 0.3. Although this could be deemed to be a small-
to-moderate eFect (Cohen 1988), it is similar in size to that observed
in a meta-analysis of antidepressants for anxiety disorder (NCCMH
2011), which is generally considered to be clinically significant.

There were far fewer data available to assess the impact of
smoking cessation on the incidence of psychological disorders in
people who stopped compared with those who continued smoking.
The data we identified were equivocal, with marked unexplained
heterogeneity for the depression outcome,  while studies on the
incidence of anxiety and mixed anxiety and depression showed a
somewhat lower incidence in people who  stopped smoking, but
with imprecision.

Overall completeness and applicability of evidence

We believe, and our public contributor believes, that all relevant
outcomes have been studied in this review. We added the impact
of stopping smoking on social relationships aKer consulting with
a member of the public who smoked, as one fear they had was of

losing friends through not smoking and no longer being part of a
group of people who smoked.

The evidence in this review is directly relevant to the question
of whether stopping smoking influences mood. In conducting
the review, we summarised 102 observational studies, giving 112
comparisons of the association between change in smoking status
and change in mood. In addition, a much smaller number (12
studies) gave data on the incidence of psychological disorders
by change in smoking status for those who did not have such
disorders at baseline. While directly relevant to estimating the
eFect size that stopping smoking may have on mood, such data
are naturally subject to greater biases than randomised trials
would be. Randomised trials with long-term follow-up are not
ethical in this area, because they require investigators to randomise
participants to stop smoking or continue smoking in the longer
term. However, we included one such study in which participants
were randomised to quit or to continue smoking, with a short-term
assessment of outcome, which produced an eFect estimate similar
to that seen in the observational data (Dawkins 2009). DiFerential
dropout from the arm assigned to achieve abstinence (because of
relapse) somewhat clouds this study.

It is important to assess the  degree to which these findings are
applicable worldwide to everyone who smokes. As with nearly all
medical research, the great majority of studies were conducted
in high-income countries with a western cultural outlook, where
the public typically view smoking as harmful to health and a
minority smoke. As such, it is possible that people who stop
smoking feel relieved and mood improves, an eFect not achieved
in cultures where there is not widespread concern about smoking.
However, it seems implausible that relief from no longer smoking
would explain the improvement in mood seen in people who have
stopped smoking many months or years ago, which is what we
see in many of the included studies. Instead, the eFect of stopping
smoking on mood could be explained by neuroadaptations to
chronic nicotine inhalation that reverse on cessation (Taylor 2020).
If so, these results are likely to apply worldwide to anyone who finds
stopping smoking diFicult.

Quality of the evidence

All of the included studies were observational and there is therefore
potential for bias. One bias may be thought to arise  because
people with current or past psychological disorders are less likely to
achieve abstinence, and therefore are likely to be over-represented
in the group who continue smoking compared with those who stop
(Hitsman 2013). However, we primarily compared change in mental
health over time between people who stopped and people who did
not. If worsened mental health predicted failure to stop smoking
at baseline it is likely that by follow-up it would have improved
through regression to the mean, creating a bias that should
favour the continuing-smoking group. This bias therefore could not
explain the apparent benefit of abstinence on improving mental
health. Moreover, it is unlikely to be quantitatively serious. The
diFerences between people who achieved abstinence and those
who did not emerged because those achieving abstinence mostly
improved, while those continuing to smoke showed minimal
change in mean scores. The within-person design we used for our
main analyses was intended to control for most confounding. Any
factors that diFered between those who stopped smoking and
those who did not,  which were likely also to influence mental
health scores, would have influenced baseline and follow-up scores
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equally. For example, variables such as age, gender, social class
and ethnicity are likely to be causally related to mental health, but
their influence would have been manifest both at baseline and at
follow-up, and thus the change in mental health should not be
subject to confounding by these individual fixed factors. In support
of this contention, when we compared unadjusted and adjusted
estimates both within study and through subgroup analyses, there
was little evidence that estimates diFered meaningfully.

We also considered a range of other biases, particularly access
to psychotherapeutic interventions that may have supported
both smoking abstinence and mood. Sensitivity analyses
removing studies that provided evidence that the likelihood of
psychotherapeutic intervention may have diFered between the
exposure and comparator groups made no meaningful diFerence to
our estimates. Similarly, where smoking abstinence had not lasted
a long time, it is plausible that people who were abstinent would be
experiencing withdrawal symptoms, which generally include mood
disturbances. However, such an eFect would bias the estimate
against seeing a benefit from cessation, which would not explain
our findings.

Time-varying factors that both influence the likelihood of stopping
smoking and mood are of concern, but only one study adjusted for
these (Weinhold 2017). Examples of such factors are problematic
alcohol or illegal drug use, intercurrent illness or stressful life
events. Problematic substance use and stressful life events are
likely to make stopping smoking less likely and may depress
mood, while intercurrent illness may depress mood but increase
the likelihood of quitting. These factors are likely to confound to
some extent, and so we judged all  studies contributing to our
primary outcomes to be at least at serious risk of bias during
our ROBINS-I assessments, due to lack of adjustment for these
variables. However, we think it unlikely that this confounding would
completely reverse the associations found in this study because
such exposures are likely to be uncommon, and so we are confident
that quitting smoking is unlikely to lead to a worsening of mental
health symptoms.

Our 'Summary of findings' table relates  to changes in the
symptoms of the most common psychological disorders: anxiety,
depression, and mixed anxiety and depression, where we graded
the certainty in our estimates of eFect as low, very low, and
moderate respectively (Summary of findings 1). The downgrading
was partly due to the diFiculties in controlling for the more
complex time-varying confounding discussed above, and also
due to inconsistencies in study estimates for anxiety and for
depression. However, the unexplained statistical heterogeneity
detected related to diFerences in the size of the association across
studies and not its direction, which almost without exception
favoured positive mood in those who stopped smoking over those
who continued. This contributes to our confidence in the evidence
that suggests quitting smoking is unlikely to lead to a worsening
of mental health symptoms. For the depression outcome we also
downgraded the evidence due to the likelihood that publication
bias may be influencing the result, which is discussed further
below. We did not downgrade any of our primary outcomes due
to imprecision as they were all measured by a reasonable number
of studies, with a substantial number of participants, resulting in
reasonably precise estimates of the association between stopping
smoking and change in mood.

Less evidence was available from the 12 studies that investigated
the incidence of new anxiety, depression, and mixed anxiety and
depression. Furthermore, there were marked diFerences in the
direction of eFect between studies and hence future studies would
help to clarify these findings. The most extreme example related
to  Glassman 2001, which showed a marked harm, by showing
an increase in the incidence of depression in people who stopped
smoking compared with those who continued. However, this
study had marked diFerential follow-up, with 95% of people who
stopped smoking supplying data on depression, compared with
61% of people who continued smoking. If depression incidence was
underestimated in those who continued smoking, as seems likely,
this could partly explain this eFect.

As well as the clinical significance of the eFects observed and
the marked consistency in the direction of our findings across
studies and outcomes, there is a plausible causal mechanism by
which smoking could improve mood. Chronic nicotine inhalation
leads to neuroadaptations in brain pathways (Benowitz 2010).
The constant fluctuation in withdrawal-induced psychological
symptoms experienced by people who smoke could worsen mental
health over time, and the associated biological eFects could
increase the risk of mental illness (Parrott 2003; Wootton 2020).
These adaptations revert aKer ceasing smoking  (Mamede 2007).
This is consistent with reports that withdrawal symptoms abate a
few weeks aKer quitting smoking (Hughes 2007). These arguments
support the contention that the associations observed could be
causal.

Potential biases in the review process

We deployed extensive searching developed with an information
specialist to maximise the sensitivity of our search. This was
coupled with citation searching as well as extensive full-text review
to identify estimates. However, in many cases, included studies
provided evidence on the association between change in smoking
status and mental health that was not the main focus of the paper.
As such, it is possible that we missed some studies with relevant
data. Some studies where our outcomes were not the focus of the
paper did include evidence that they had examined the association
between change in smoking status and mental health, but not in
suFicient detail to allow us to extract numerical estimates for the
meta-analyses. Where it was possible to discern the direction of
eFect, this was generally consonant with the numerical analyses,
suggesting bias from incompleteness is unlikely to be diFerential.
Five studies  showed potential evidence of multiple testing and
selectively reporting significant results (Becoña 2017; Berlin 2010;
Cinciripini 2013; Dulger 2019; Farris 2015), but we found no other
evidence of this in our primary outcomes.  There were suFicient
studies to create funnel plots for anxiety, depression, positive aFect
and psychological quality of life. The plots were asymmetrical for
anxiety (Figure 4) and depression (Figure 5), but  symmetrical for
positive aFect (Figure 6) and psychological quality of life (Figure 7).
Egger's tests indicated that small studies measuring the depression
and positive aFect outcomes provided larger eFect estimates
than studies with larger samples (Table 2), so we used trim and
fill to examine the possible biasing eFect of missing studies on
the outcome.  For depression, the trim-and-fill method was not
compatible with the data due to high heterogeneity. For positive
aFect, trim and fill estimated that there were five potential missing
studies. The original pooled SMD and 95% CI for the association
between smoking cessation and change in positive aFect was 0.22
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(0.11 to 0.21), and, aKer using trim and fill to impute the plausibly-

missing data, the SMD and 95% CI was 0.12 (0.01 to 0.23); I2 =
75.5%. Thus, while it is likely that some data, either unpublished
or published, are missing from the analyses, there is no strong
evidence that missing data would nullify the apparent eFect of
smoking cessation on mental health.

Agreements and disagreements with other studies or
reviews

An earlier version of this review was published outside of the
Cochrane Library by many of the same team (Taylor 2014).
We now include more than twice as many studies, but the
eFect estimates are very similar.  The findings in these reviews
suggest that smoking cessation does not worsen mood, and
may improve it. A further Mendelian randomisation study (Wootton
2020) provides evidence that the eFect may be causal. Mendelian
randomisation eFectively randomises exposure (here continuing or
stopping smoking) via meiosis, and thereby equalises confounders
in each exposure state, allowing assessment of an association
that is free from confounding and reverse causation, providing
certain assumptions are met. In the case of smoking, genetic
factors are important in explaining smoking behaviour, but
inheritance of these risk genes is not associated with inheritance
of other genetic characteristics that influence mood.  Wootton
2020 reported evidence that genetic propensity to smoke was
associated with depression in adulthood, thereby providing strong
support that smoking causes depression and, by implication,
that stopping smoking improves mood.  Another study used
the same statistical approach, instrumental variable analysis,
to examine whether stopping smoking improved mental health
(Taylor 2019a). The instrument in this case related to varenicline
use, as this  medication is more eFective than alternative
smoking cessation treatments.    Varenicline  use was associated
with decreased odds of receiving mental health diagnoses and
prescriptions, and the instrumental variable analysis suggests
this was causally associated with  stopping smoking, and not by
uncontrolled confounding.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

• People who smoke can be reassured that stopping smoking will
not worsen and may improve their mood, by reducing anxiety,
depression, and stress, and boosting positive mood. It is also
unlikely to worsen their social relationships.

• Clinicians treating people who smoke should be reassured that
encouraging and supporting smoking cessation in their patients
will not worsen and may improve mood. In particular, there is no
reason to fear that people with psychological disorders will have
their condition worsened by smoking cessation.

Implications for research

• Further studies that examine the impact of smoking cessation
on the incidence of psychological disorders would greatly
strengthen the evidence on this important outcome.

• Studies using designs that overcome confounding, such as
instrumental variable analysis, would strengthen the evidence
in this area.

• Investigators should report all outcomes investigating the
relationship between smoking cessation and mental health,
regardless of the result and the status of the outcome.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: RCT

Country: Bosnia and Herzegovina, Croatia, Germany, Hungary, Romania, Russian Federation, Spain,
United States

Data collection period: March 2010 – June 2012

Registry ID: ClinicalTrials.gov: NCT01078298

Participants Number of participants: N = 525

Sample characteristics (at baseline):

Age (mean): 45.4 years (SD 10.9) varenicline group, 47.1 years (SD 10.8) placebo group; Sex (% male):
37.3% (196/525)

Population category: psychiatric population; Specific population: persons with stably-treated current
or past major depressive disorder (MDD)

Nicotine dependence: FTND 5.9 (SD 1.9) varenicline group, 5.9 (SD 2.0) placebo group; Baseline ciga-
rettes per day: 22 cigarettes daily in the past month (varenicline group 21.9 (SD 7.5), placebo group 21.5
(SD 8.7)); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: manual-guided smoking cessation counselling devel-
oped by a study author in accordance with Agency for Healthcare Research and Quality guidelines –
provided at each clinic and telephone visit from baseline through to week 52

Pharmacological support for smoking cessation: varenicline or placebo

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - most participants (varenicline 70.7%, placebo 73.2%) were receiving antidepressant medica-
tions at study entry; selective serotonin reuptake inhibitors and serotonin–norepinephrine reuptake in-
hibitors the predominant choice (varenicline, 61.3%; placebo, 67.7%), other most common psychotrop-
ic treatment was alprazolam (varenicline, 8.6%; placebo, 13.4%)

Outcomes Definition of cessation used: continuous abstinence rates week 9 – 12; self-reported 7-day point-
prevalence of abstinence at weeks 12, 24 and 52

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: exhaled CO levels (≤ 10 ppm)

Definition of people who continued smoking used: ‘non-quitters’ (exact definition not reported), car-
bon monoxide levels > 10 ppm

Time point(s) at which follow-up was conducted: baseline, every week during treatment phase and
weeks 13, 14, 16, 20, 24, 28, 43, 36, 40, 44, 48 and 52

Outcome category: Depression

Outcome measure(s): Montgomery-Asberg Depression Rating Scale (MADRS)

Funding source Study was funded by Pfizer. Dr. Anthenelli’s writing of this manuscript was funded, in part, by a Depart-
ment of Veterans Affairs Merit Review award (NEUA-003-08S) and by a National Institute on Alcohol
Abuse and Alcoholism grant (AA019720). Dr. Morris was supported, in part, by grants from the University
of California, San Francisco, Smoking Cessation Leadership Center and Colorado Department of Public
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Health and Environment. Drs. Ramey, Tsilkos, Russ, and Yunis and Ms. Dubrava are employees of Pfizer.
Editorial support was provided by Abegale Templar, PhD, of Engage Scientific and funded by Pfizer

Author conflicts of interest Disclosures can be viewed at www.acponline.org/authors/icmje/ConflictOfInterestForm-
s.do?msNumM13-0777

Notes Outcome data source: additional data requested, but this was not received by the deadline and we
were unable to include it in this version of the review

Anthenelli 2013  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: VA Cooperative study #519

Participants Number of participants: N = 943

Sample characteristics (at baseline):

Age (mean): 54.1 years (SD 8.7); Sex (% male): 94% (886/943)

Population category: psychiatric population; Specific population: veterans with PTSD

Nicotine dependence: not measured; Baseline cigarettes per day: 21.7 (SD 10.5); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: integrated cognitive behavioural smoking cessation in-
tervention into participant’s individual PTSD psychotherapy, or treatment as usual (TAU) where partici-
pants received separate standardised smoking cessation and individual PTSD treatment

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - PTSD psychotherapy - type and amount of PTSD treatment received (i.e. evidenced-based) were
not reported and monitored for as part of the paper

Outcomes Definition of cessation used: prolonged abstinence (PA) - defined as 1 year of self-reported (via aver-
age cigarettes per day over past 3 months) and bioverified abstinence without relapse between the 6-
month to 18-month follow-up visits

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: expired CO of < 8 ppm and urine cotinine level of < 100 ng/ml

Definition of people who continued smoking used: not having prolonged abstinence (PA)

Time point(s) at which follow-up was conducted: pre-treatment, post-treatment (18-months post-
enrolment) and every 3 months in between

Outcome category: Positive Affect, Psychological Quality of Life (QoL), Social Outcome

Outcome measure(s): Veterans Short-Form (VR – 36; vitality, mental health, social functioning)
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Funding source Funding was provided by the Cooperative Studies Program of the Clinical Science Research and De-
velopment Service, U.S. Department of Veterans Affairs (DVA; CSP #519, NCT00118534) and the Tobac-
co-Related Disease Research Program 19DT-0003. Dr. Baker receives research support from the De-
partment of Defense (Navy BUMED and CDMRP PTO 090738) and the DVA (HSR&D SDR09-128) and is
supported in part by the VA Center of Excellence for Stress and Mental Health. Dr. McFall receives re-
search support from VA Merit #821 and DVA. Dr. Saxon receives research support from NIAAA (1 P20
AA017839-01), NIDA (5 U10 DA013714-08), and from VA HSR&D (1 IO1 HX000616-01)

Author conflicts of interest The authors report no financial relationships with commercial interests

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 230

Sample characteristics (at baseline):

Age (mean): 55.6 years (SD 6.7); Sex (% male): 0% (0/230)

Population category: general population; Specific population: postmenopausal women

Nicotine dependence: not reported; Baseline cigarettes per day: 18.3 (SD 9.9); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: therapeutic sessions with motivational and cognitive
behavioural techniques (NRT study); supervised relaxation programme (REST study)

Pharmacological support for smoking cessation: assigned to use 21 mg nicotine or placebo patch for
3 months (NRT study); varenicline treatment for 12 weeks (REST study)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – participants in the REST study undertook a supervised relaxation programme

Outcomes Definition of cessation used: self-reported and biovalidated 7-day point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: exhaled CO level of ≤ 8 ppm; participants with discrepancies were coded as
people who smoke

Definition of people who continued smoking used: people who smoke – not reported abstinence in
last 7 days; missed visits coded as people who smoke

Time point(s) at which follow-up was conducted: baseline, 6 and 12 weeks

Outcome category: Depression

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CESD; 10-item)
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Funding source The Patrick and Catherine Weldon Donaghue Foundation, The University of Connecticut Center on Ag-
ing, and NIH grants R01 DA13334, R01DA024872, and M01 RR06192 (University of Connecticut Gener-
al Clinical Research Center) and P50AA15632. GlaxoSmithKline Pharmaceuticals donated nicotine and
placebo patches

Author conflicts of interest Authors declared no competing financial interests exist

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: Spain

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 214; Number included in meta-analysis: N = 200

Sample characteristics (at baseline):

Age (mean): 37.3 years (SD 10.3); Sex (% male): 53% (106/200)

Population category: general population; Specific population: people seeking treatment for smoking
who do not use NRT, other drugs, or receive psychotherapy

Nicotine dependence: FTND 5.4 (SD 2.4); Baseline cigarettes per day: 26.4 (SD 10.4); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: multicomponent behavioural programme delivered in
6 weekly behavioural support sessions, including nicotine fading, withdrawal symptom avoidance and
relapse prevention strategies

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported point-prevalence abstinence – immediately after pro-
gramme (not smoking in previous 24 hours) and at the 3-, 6- and 12-month follow-ups (not smoking
previous 7 days; self-reported continuous abstinence – at the 3-, 6- and 12-month follow-ups (i.e. not
smoking since initial quitting)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (< 9 ppm)

Definition of people who continued smoking used: not stated

Time point(s) at which follow-up was conducted: immediately after programme (no smoking in pre-
vious 24 hours) and at 3-, 6- and 12-month follow-ups (no smoking in previous 7 days)

Outcome category: Anxiety

Outcome measure(s): State Trait Anxiety Inventory (STAI)
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Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: Spain

Data collection period: January 2016 – April 2018

Registry ID: ClinicalTrials.gov: NCT02844595

Participants Number of participants: N = 275; Number included in meta-analysis: N = 127

Sample characteristics (at baseline):

Age (mean): SCBSCT-BA 45.2 years (SD 11.2), SCBSCT 44.6 years (SD 10.7), WL 47.1 years (SD 10.6); Sex
(% male): SCBSCT-BA 39.1% (43/110), SCBSCT 36.7% (40/109), WL 41.1% (23/56)

Population category: general population; Specific population: adults who smoke

Nicotine dependence: Fagerström Test for Cigarette Dependence SCBSCT-BA 4.6 (SD 2.1), SCBSCT 5.0
(SD 2.2), WL 4.9 (SD 2.1); Baseline cigarettes per day: SCBSCT-BA 18.9 (SD 7.3), SCBSCT 19.3 (SD 7.4), WL
19.0 (SD 7.2); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: cognitive behavioural smoking cessation treatment
with components of behavioural activation (SCBSCT-BA), standard cognitive-behavioral treatment for
smoking cessation (SCBSCT) and wait-list control group (WL)

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - SCBSCT-BA included analysis of the relationship between behaviour and mood, identification of
situations and behaviours that worsen mood, identification of avoidance behaviours and rumination,
self-report of pleasant daily activities, and pleasant activity scheduling to increase engagement in non-
smoking-related rewarding activities

Outcomes Definition of cessation used: 7-day point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO reading of ≤ 9 ppm

Definition of people who continued to smoke used: self-reported smoking; self-reported abstinence
but carbon monoxide ≥ 10 ppm

Time point(s) at which follow-up was conducted: end of treatment, 3-, 6- and 12-month follow-ups

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)
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Funding source Supported by the Spanish Ministry of Economy and Competiveness (Project reference: PSI2015-66755-
R) and co-financed by FEDER (European Regional Development Fund; pluri-annual plan 2014-2020)

Author conflicts of interest Authors declared that no competing interests exist

Notes Outcome data source: Published and unpublished data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: October 1993 – January 1997

Registry ID: not reported

Participants Number of participants: N = 134; Number included in meta-analysis: 133

Sample characteristics (at baseline):

Age (mean): 44.5 years (SD 10.7); Sex (% male): 37% (49/133)

Population category: psychiatric population; Specific population: people with depression (DSM-III-R)
who had entered remission > 6 m prior to start of study

Nicotine dependence: FTQ, people who quit 6.6 (SD 2.8), people who continued to smoke 6.7 (SD 2.4);
Baseline cigarettes per day: people who quit 23.3 (SD 8.6), people who continued to smoke 26 (SD
10.6); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support and counselling, incorporating
standard smoking cessation techniques (i.e. benefits of cessation, avoiding relapse)

Pharmacological support for smoking cessation: either sertraline or placebo (in combination with
behavioural support)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - mood management counselling (supportive approach to help people who smoke to recognise,
express and manage negative affects related to quit effort); some participants received sertraline

Outcomes Definition of cessation used: point-prevalence abstinence - defined as abstinence from smoking dur-
ing the previous 7 days; continuous abstinence - defined as complete 7 days’ abstinence from quit day
until end of study (biochemically verified, from week 4 – week 11)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: serum cotinine concentration ≤ 15 ng/ml

Definition of people who continued to smoke used: participants whose diary was not available were
considered to still be smoking; did not report abstinence in last 7 days

Time point(s) at which follow-up was conducted: every week (point-prevalence abstinence); week 11
(end of study; continuous abstinence), data included in this study is from week 11

Outcome category: Depression

Outcome measure(s): Hamilton Depression Rating Scale

Berlin 2010 
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Funding source Secondary analysis partially funded by investigator-initiated research agreement awarded by Pfizer Ltd
to the Research Foundation for Mental Hygiene (Principle Investigator: Lirio Covey)

Author conflicts of interest I. Berlin reports having received occasional honoraria for participating in advisory panels of Sanofi-
Aventis and Pfizer Ltd during the last 3 years. Lirio S. Covey received research support from Pfizer, Inc.
None of the authors have any connection with tobacco, alcohol or gaming industries

Notes Outcome data source: Published data

Berlin 2010  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: NCI-2012-02097

Participants Number of participants: N = 21; Number included in meta-analysis: N = 21

Sample characteristics (at baseline):

Age (mean): 48.0 years (SD 12.1); Sex (% male): 19% (4/21)

Population category: psychiatric population; Specific population: people with depressive disorders
(DSM-IV/CES-D/psychotropic medication)

Nicotine dependence: FTND people who quit 3.9 (SD 1.6), people who continued smoking 5.6 (SD 2.4);
Baseline cigarettes per day: people who quit 23.1 (SD 7.0), people who continued smoking 24.0 (SD
5.3); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support or mood management counselling

Pharmacological support for smoking cessation: participants in both groups were provided with 6-
weeks supply of the 21-mg nicotine patch, starting on the quit date, followed by 2 weeks each of the 14-
mg and 7-mg nicotine patches

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - behavioural counselling (based on relapse prevention) or mood management counselling
(based on cognitive behavioural analysis system of psychotherapy - CBASP)

Outcomes Definition of cessation used: continuous abstinence - defined as self-reported sustained abstinence
beginning 2 weeks after quit date, through the 3-month follow-up assessment

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO level of ≤ 10 parts per million at each treatment visit following a
2-week grace period and at the 3-month follow-up

Definition of people who continued to smoke used: non-abstainers (i.e. participants not meeting cri-
teria for abstinence)

Time point(s) at which follow-up was conducted: baseline (before first treatment visit), each weekly
treatment session and 3 months after baseline

Outcome category: Depression, Mixed Anxiety and Depression, Positive Affect

Blalock 2008 
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Outcome measure(s): Beck Depression Inventory (BDI), Positive and Negative Affect Scale (PANAS)

Funding source University of Texas M. D. Anderson Cancer Center Institutional Research Grant

Author conflicts of interest None specified

Notes Outcome data source: Published and unpublished data

Blalock 2008  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 134; Number included in meta-analysis: N = 134

Sample characteristics (at baseline):

Age (mean): 58.6 years (SD 11.2); Sex (% male): 56.7% (76/134)

Population category: postoperative; Specific population: cancer patients scheduled for surgery

Nicotine dependence: FTND 5.8 (SD 2.2); Baseline cigarettes per day: 24.2 (SD 11.7); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: participants who self-reported 7-day abstinence at all 4 follow-ups clas-
sified as abstinent - any other pattern not classified as abstinent

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: self-reports confirmed via exhaled carbon monoxide from a subsample who
reported abstinence and were seen at a hospital visit

Definition of people who continued to smoke used: did not report 7-day abstinence at one or more
follow-ups

Time point(s) at which follow-up was conducted: telephone follow-up assessments occurred 2-, 4-,
6- and 12-months post-surgery; head and neck (HN) patients completed baseline at pre-operative ap-
pointment (usually 1 week prior to surgery); thoracic (TH) patients completed baseline in their hospital
room (generally 2 - 3 days post-surgery)

Outcome category: Depression

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CES-D)

Bloom 2015 
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Funding source Supported by the National Cancer Institute R03 CA 126409 and in part by the Biostatistics Core Facility
at the H. Lee Moffitt Cancer Center & Research Institute, an NCI designated Comprehensive Cancer Cen-
ter (P30-CA76292)

Author conflicts of interest There are no financial disclosures for any of the authors

Notes Outcome data source: Published data

Bloom 2015  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 61; Number included in meta-analysis: N = not clear (somewhere be-
tween 48 and 51)

Sample characteristics (at baseline):

Age (mean): aerobic exercise (AE) group 47.1 years (SD 8.5), health education (HEC) group 47.5 years
(SD 10.7); Sex (% male): AE 36.7% (11/30), HEC 32.3% (10/31)

Population category: general population; Specific population: adults who smoke and not recently en-
gaged in aerobic exercise

Nicotine dependence: FTND AE 5.9 (SD 2.1), HEC 5.6 (SD 1.6); Baseline cigarettes per day: AE 20.3 (SD
9.9), HEC 19.4 (SD 8.1); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants (AE and HEC) received 8 sessions of tele-
phone counselling for smoking cessation

Pharmacological support for smoking cessation: all participants received 8 weeks of transdermal
nicotine patch (TNP)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point prevalence abstinence at follow-ups

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired carbon monoxide (CO; < 10 ppm cut-oF); in 1 instance, by the re-
port of a family member of the participant because the participant was unable to provide CO

Definition of people who continued to smoke used: exact definition not reported; ‘continued smok-
ing’, carbon monoxide > 10 ppm

Time point(s) at which follow-up was conducted: 3 months (end of treatment), 6 months, and 12-
month follow-up after baseline

Outcome category: Positive Affect; Psychological Quality of Life (QoL)

Bloom 2017 
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Outcome measure(s): QoL Enjoyment and Satisfaction Questionnaire – Short Form (Q-LES-Q-SF; well-
being and satisfaction domains)

Funding source Supported by the National Institute on Drug Abuse (grant number K23 DA019950) awarded to Ana M.
Abrantes, PhD

Author conflicts of interest No potential conflict of interest was reported by the authors

Notes Outcome data source: Published data

Bloom 2017  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 55; Number included in meta-analysis: N = 55

Sample characteristics (at baseline):

Age (mean): 45.6 years (SD 8.3); Sex (% male): 0% (0/55)

Population category: general population; Specific population: women who smoke

Nicotine dependence: FTQ 5.0 (SD 1.4); Baseline cigarettes per day: 16 (SD 7.3); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants were given a weekly 1-hour group-based
CBT for smoking cessation session

Pharmacological support for smoking cessation: participants were not provided with nicotine re-
placement therapy or other smoking cessation medications but were allowed to use them in conjunc-
tion with the programme if advised to do so by primary care physician

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: primary smoking outcome variable was 7-day point-prevalence absti-
nence (7PPA)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: 7PPA verified by saliva cotinine level less than 57 nmol/L (15 ng/mL) at the
end of treatment (week 8) and all follow-up assessments

Definition of people who continued to smoke used: ‘smoking’ - no 7PPA

Time point(s) at which follow-up was conducted: baseline, end of treatment (week 8) and 3- and 6-
month follow-up

Outcome category: Depression, Psychological Quality of Life (QoL) and Anxiety

Outcome measure(s): Center for Epidemiological Studies Depression Scale (CES-D-10); Short-Form
Health Survey (SF-36); State Trait Anxiety Inventory – Trait (STAI-T)

Bock 2012 
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Funding source This study was funded by a grant from the National Center for Complementary and Alternative Medi-
cine (NCCAM) to Dr. Bock (AT003669)

Author conflicts of interest No competing financial interests exist for any of the authors

Notes Outcome data source: Published data

Bock 2012  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: January 2003 – June 2004, June 2005 – December 2008

Registry ID: N/A (cohort)

Participants Number of participants: N = 4003; Number included in meta-analysis: N = 1484

Sample characteristics (at baseline):

Age (mean): never smoked 62.8 years (SD 13.3), people who previously smoked 64.1 years (SD 10.7),
people who recently quit 54.6 years (SD 9.8), people who continued to smoke 54.6 years (SD 9.8); Sex
(% male): never smoked 55.4% (634 /1145), people who previously smoked 74.9% (1029/1374), people
who recently quit 71.2% (486/683), people who continued smoking 66.7% (534/801)

Population category: chronic physical condition; Specific population: people hospitalised with acute
myocardial infarction (AMI)

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: at 1-year those who responded they had quit in the past year were desig-
nated as 'recent quitters'

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: reported not quit in the past year i.e. ‘persistent
smokers’

Time point(s) at which follow-up was conducted: 1, 6 and 12 months after AMI

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Medical Outcomes Study 12-item Short Form (SF-12; Mental Component Sum-
mary)

Funding source Funding support was received for the Prospective Registry Evaluating Myocardial Infarction: Events and
Recovery (PREMIER) Registry from CV Therapeutics, Inc and for the Translational Research Investigat-

Buchanan 2015 
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ing Underlying disparities in acute Myocardial infarction Patient’s Health status (TRIUMPH) Registry
from the National Heart Lung and Blood Institute. S. Cresci’s effort is supported in part by the National
Institutes of Health

Author conflicts of interest (Disclosures) J.A. Spertus owns the copyright for the Seattle Angina Questionnaire

Notes Outcome data source: Published data

Buchanan 2015  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 212; Number included in meta-analysis: N = 131

Sample characteristics (at baseline):

Age (mean): 32.9 years (SD 8.6); Sex (% male): 10.4% (22/212)

Population category: general population; Specific population: caregivers who smoke and have children
with asthma

Nicotine dependence: FTND 4.6 (SD 1.4); Baseline cigarettes per day: 15.1 (SD 8.6); Motivation to quit:
not selected by motivation to quit (“drawn from a cessation induction trial i.e. included smokers who
were not motivated to quit”)

Interventions Behavioural support for smoking cessation: nurse-delivered smoking cessation intervention, em-
bedded within in-home asthma education programme: a motivational enhancement treatment based
on Precaution Adoption Model or a treatment based on the Behavioural Action Model

Pharmacological support for smoking cessation: participants who reported readiness to quit were
provided NRT (patches)

Psychotherapeutic or psychoactive support for mental health or mood: some participants received
standard support, and some received mood management

Outcomes Definition of cessation used: point-prevalence abstinence of 7 or more days (self-report)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired air carbon monoxide test (abstinent if ≤ 10 ppm)

Definition of people who continued to smoke used: people who smoked (either abstinence for < 7 d,
or abstinence reported but CO measurement > 10 ppm)

Time point(s) at which follow-up was conducted: end of treatment (EOT); EOT + 2 m, EOT + 6 m, EOT
+ 12 m

Outcome category: Depression

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CES-D)

Funding source NIH grant R01 HL-062165 to Belinda Borrelli National Institute of Health

Busch 2011 
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Author conflicts of interest All authors declared no conflicts of interest

Notes Outcome data source: Published data

Busch 2011  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 308

Sample characteristics (at baseline):

Age (mean): 42.0 years (SD 12.7); Sex (% male): 46%

Population category: general population; Specific population: general population

Nicotine dependence: Fagerström Tolerance Questionnaire (FTQ), confirmed quitters 5.5 (SD 2.1); non-
quitters 6.5 (SD 1.7); Baseline cigarettes per day: 27 (SD 11.5); Motivation to quit: not selected by moti-
vation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence (7 days prior to assess-
ments)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: saliva cotinine verified

Definition of people who continued to smoke used: relapser – currently smoking but had been ab-
stinent for at least 24 hours; person who smokes – currently smoking with no periods of abstinence ex-
ceeding 24 hours; people lost to follow-up were assumed to be smoking

Time point(s) at which follow-up was conducted: 1, 6 and 12 months after baseline

Outcome category: Stress

Outcome measure(s): Perceived Stress Scale: Short Form (PSS-4)

Funding source American Cancer Society, National Institute on Drug Abuse

Author conflicts of interest None specified

Notes Outcome data source: Published data

Carey 1993 
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: May 2013 – June 2017

Registry ID: ClinicalTrials.gov: NCT01756885 (primary RCT)

Participants Number of participants: N = 119; Number included in meta-analysis: not clear for PANAS-N (some-
where between 82 and 132), N = 117 for PANAS-P

Sample characteristics (at baseline):

Age (mean): non-adherent 58.6 years (SD 9.0), adherent 59.4 years (SD 8.4); Sex (% male): non-adherent
48% (11/23), adherent 51% (49/96)

Population category: chronic physical condition; Specific population: diagnosed with cancer within 5
years

Nicotine dependence: FTCD non-adherent 4.7 (SD 2.5), adherent 4.4 (SD 2.1); baseline cigarettes per
day: not presented; Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: smoking cessation counselling (based on PHS guide-
lines)

Pharmacological support for smoking cessation: varenicline following standard dosing (0.5 mg once
per day days 1 – 3, 0.5 mg twice per day days 4 – 7, increasing to 1.0 mg twice per day for remainder of
treatment)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 24-hour point-prevalence abstinence (i.e. not a cigarette, even a puF in
past 24 hours)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not bioverified

Definition of people who continue to smoke used: smoking a cigarette in previous 24 hours

Time point(s) at which follow-up was conducted: week 1 (target quit day), week 4, week 8 and week
12 after pre-quit baseline (week 0)

Outcome category: Mixed Depression and Anxiety, Positive Affect

Outcome measure(s): Positive and Negative Affect Schedule (PANAS; negative and positive affect sub-
scales)

Funding source This research was supported by grants from the National Cancer Institute (R01 CA165001; R01
CA184211) and the National Institute on Drug Abuse (K24 DA045244). NCI and NIDA had no role in the
study design, collection, analysis or interpretation of the data, writing the manuscript, or the decision
to submit the paper for publication

Author conflicts of interest Dr. Schnoll receives medication and placebo free from Pfizer; Dr. Schnoll has provided consultation
to Pfizer and GlaxoSmithKline, and consults with Curaleaf; all other authors declare that they have no
conflicts of interest

Notes Outcome data source: Published and unpublished data

Carroll 2019 
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: New Zealand

Data collection period: March 2008 – May 2013

Registry ID: ClinicalTrials.gov: NCT00621777

Participants Number of participants: N = 179

Sample characteristics (at baseline):

Age (mean): 47.9 years (SD 10.4) (≥ 2 weeks abstinence at week 12), 46.9 years (SD 10.0) (< 2 weeks
abstinence at week 12), 47.2 years (SD 10.0) (early discontinuation); Sex (% male): 67.6% (50/74) (≥ 2
weeks), 64.7% (22/34) (< 2 weeks), 54.9% (39/71) (ED)

Population category: psychiatric population; Specific population: people with schizophrenia or
schizoaffective disorder, depressed type (SSD)

Nicotine dependence: FTND 5.9 (SD 2.0) (≥ 2 weeks), 6.4 (SD 1.8) (< 2 weeks), 6.3 (SD 1.7) (ED); Baseline
cigarettes per day: 20.6 (SD 12.7) (≥ 2 weeks), 24.1 (SD 10.8) (< 2 weeks), 25.2 (SD 11.9) (ED); Motivation
to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: manualised group CBT for smoking cessation tailored
for people who smoke with severe mental illness

Pharmacological support for smoking cessation: varenicline 0.5 mg daily for 3 days, 0.5 mg twice
daily for 4 days and 1 mg twice daily for 11 weeks

Psychotherapeutic or psychoactive support for mental health or mood: at enrolment nearly 60%
were taking an antidepressant, 32% were taking an anxiolytic and all were taking antipsychotic med-
ication i.e. received mood management

Outcomes Definition of cessation used: point-prevalence abstinence - defined as at least 2 weeks of continuous
abstinence at week 12 (operationalised as self-report of smoking no cigarettes in previous week)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO < 9 ppm (week 11 and 12), semi-qualitative urinary cotinine
analysis (week 12)

Definition of people who continue to smoke used: ‘non-abstinent’ defined as < 2 weeks continuous
abstinence at week 12; carbon monoxide > 9ppm

Time point(s) at which follow-up was conducted: weekly during treatment and 12 weeks after base-
line

Outcome category: Depression

Outcome measure(s): Calgary Depression Scale for Schizophrenia (CDSS)

Funding source This work was funded by the National Institute of Health - R01 DA021245 (Evins) and K24 DA030443
(Evins)

Author conflicts of interest Dr. Evins, within the past 5 years has received research study support to her institution from Pfizer, Fo-
rum Pharmaceuticals, GlaxoSmithKline (GSK), National Institute of Mental Health (NIMH), National
Institute on Drug Abuse (NIDA), and Patient-Centered Outcomes Research Institute (PCORI) and has
provided consulting and/or advisory board services to Pfizer and Reckitt Benckiser. Dr. Achtyes has re-
ceived research grant support from AssurEx, Janssen, Michigan State University, Pine Rest Foundation,

Cather 2017 
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Priority Health, University of Chicago, American Recovery and Reinvestment Act (ARRA), Avanir, Centers
for Medicare and Medicaid Services (CMMS), Dartmouth College, Janssen, National Institute on Alco-
hol Abuse and Alcoholism (NIAAA), NIDA, NIMH, North Shore Long Island Jewish Health System, Otsuka,
Pfizer, Vanguard Research Group, University of Texas Southwestern. He has served on advisory boards
to Roche and Vanguard Research Group. No other authors have conflicts of interest to declare

Notes Outcome data source: Published data

Cather 2017  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: 2001 – 2002 (Wave I) and 3-year follow-up (Wave II)

Registry ID: N/A (cohort)

Participants Number of participants: N = 4853; Number included in meta-analysis: N = 2873

Sample characteristics (at baseline):

Age (mean): mean not presented, 18 – 29 years (24.2%), 30 – 44 years (34.4%), 45 - 64 years (33.6%), ≥ 65
years (7.9%); Sex (% male): 52.2% (2223/4853)

Population category: general population; Specific population: general population (adults 18 years +)

Nicotine dependence: not measured; Baseline cigarettes per day: 18.9 (95% CI 18.5 – 19.3); Motivation
to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: people who smoked daily at Wave 1 were classified into 10 - 49% reduc-
tion, 50 - 99% reduction or 100% reduction in cigarettes smoked at Wave 2

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continue to smoke used: not defined

Time point(s) at which follow-up was conducted: 3 years after baseline (Wave I)

Outcome category: Mixed Anxiety and Depression

Outcome measure(s): DSM-IV defined mood or anxiety disorders

Funding source This publication was made possible by grants from the National Center for Research Resources (NCRR;
grants no. UL1 RR024992 and KL2 RR024994), a component of the National Institutes of Health (NIH),
and NIH Roadmap for Medical Research and by grant no. K02DA021237 from the NIH. Other support in-
cludes an American Cancer Study (ACS) grant no. IRG-58-010-54, NIH Career Development Award (NIDA,
no. K01DA025733) and an additional NIDA (no. R01 DA032843 awarded to P.A.C.-R.), and NIH Midcareer
Investigator Awards to L.J.B. (K02 DA021237 awarded to L.J.B and no. R01 DA031288 awarded to R.A.G.)
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Author conflicts of interest L.J.B. is listed as an inventor on issued US Patent no. 8,080,371, ‘Markers for Addiction’ covering the use
of certain single nucleotide polymorphisms (SNPs) in determining the diagnosis, prognosis and treat-
ment of addiction. D.H. received a grant from Nabi Biopharmaceuticals to test a nicotine immunothera-
py

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: recruitment 1980 -1983; follow-up in 1987, 1993 and 1999 (only 1993 and 1999
included in this study)

Registry ID: N/A (cohort)

Participants Number of participants: N = 5395; Number included in meta-analysis: N = 308

Sample characteristics (at baseline):

Age: median 27 years; Sex (% male): 47.7% (2573/5395)

Population category: general population; Specific population: consenting 6th – 12th graders at country
schools in Midwest

Nicotine dependence: not measured; Baseline cigarettes per day: people who quit median 10 – 14, peo-
ple who smoke median 10 - 14; Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support provided

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: continuous abstinence for at least 1 year (self-report)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: not bio-verified

Definition of people who continued to smoke used: those participants who reported having former-
ly smoked in 1993, but who smoked monthly or more in 1999; or those who reported at least monthly
smoking in both 1993 and 1999

Time point(s) at which follow-up was conducted: measured at time 1 (1993) and time 2 (1999)

Outcome category: Mixed Anxiety and Depression, Stress

Outcome measure(s): Mental Health Inventory (MHI; negative affect scale), Stress (non-standardised
composite)

Funding source National Institute of Child Health and Human Development Grant HD13449; National Institute on Drug
Abuse (NIDA) Grant DA13555, and NIDA Research Scientist Award K05 DA00492 to Steven J. Sherman.

Chassin 2002 
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Author conflicts of interest None specified

Notes Outcome data source: Published and unpublished data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Taiwan

Data collection period: January – September 2007 and follow-ups (July 2007 – September 2008)

Registry ID: N/A (cohort)

Participants Number of participants: N = 3514; Number included in meta-analysis: N = 3207

Sample characteristics (at baseline):

Age (mean): people who quit long-term: < 30 y 8.8%, 30 – 44 y 37.8%, 45 – 59 y 28.6%, ≥ 60 y 24.8% /
people who quit short-term: < 30 y 13.1%, 30 – 44 y 31.1%, 45 – 59 y 29.2%, ≥ 60 y 26.6% / people who
relapsed to smoking: < 30 y 8.9%, 30 – 44 y 17.8%, 45 – 59 y 44.4%, ≥ 60y 28.9% / people who smoked:
< 30 y 14.1%, 30 – 44 y 38.5%, 45 – 59 y 31.0%, ≥ 60y 16.5%; Sex (% male): people who quit long-term
87.8% (230/262) / people who quit short-term 79.9% (306/383)/people who relapsed to smoking 84.4%
(38/45) / people who smoke 85.7% (2421/2824)

Population category: general population; Specific population: people who smoked who participated in
outpatient smoking cessation programme

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: outpatient smoking cessation service (OSCS) – smoking
cessation counselling provided

Pharmacological support for smoking cessation: OSCS – smoking cessation pharmacotherapy pro-
vided

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: long-term quitters - participants who had quit tobacco use for 1 year;
short-term quitters - participants who had been smoking for at least 6 months and then quit tobacco
for 6 months (180 days) after participating in the programme (i.e. OSCS)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: people who relapsed to smoking - participants
who relapsed into tobacco use after ceasing tobacco use for 6 months; and people who smoked - par-
ticipants who failed to quit smoking for at least 1 year, despite participating in the programme

Time point(s) at which follow-up was conducted: 6 months and 1 year after finishing the smoking
cessation programme

Outcome category: Mixed Anxiety and Depression

Outcome measure(s): EuroQol-5D-3L (EQ-5D-3L; depression and anxiety subscale)

Chen 2015 
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Funding source This study was supported by the Health Promotion Administration, Ministry of Health and Welfare, Tai-
wan (No. 95039-1)

Author conflicts of interest None declared

Notes Outcome data source: Published data

Chen 2015  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: 31 August 2006 – 27 October 2010

Registry ID: ClinicalTrials.gov: NCT00507728

Participants Number of participants: N = 294;Number included in meta-analysis: N = 180

Sample characteristics (at baseline):

Age (mean): 44.3 years (SD 10.4); Sex (% male): 61.2% (180/294)

Population category: general population; Specific population: adults who smoke

Nicotine dependence: FTND 4.5 (SD 2.2); Baseline cigarettes per day: 19.7 (SD 9.4); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: all people who smoke who received individual behav-
ioural smoking cessation counselling which included active effort to prepare for quitting, self-monitor-
ing, identification of high-risk situations and coping skill development

Pharmacological support for smoking cessation: varenicline tartrate or placebo and bupropion hy-
drochloride sustained release (SR) or placebo

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment; behavioural counselling included stress management and relaxation visualisation; some partici-
pants received bupropion (anti-depressant)

Outcomes Definition of cessation used: prolonged abstinence (primary smoking outcome), whereby relapse was
defined as 7 or more consecutive days of smoking or smoking at least 1 cigarette over 2 consecutive
weeks from the end of the grace period to a selected future time point (e.g. EOT, 3 and 6 months post-
quit date); 7-day point-prevalence abstinence defined as self-report of no smoking (not even a puF), in
7 days prior to time point of interest; continuous abstinence defined as self-report of no smoking (not
even a puF) from 2-weeks post-quit date to future time point or last 4 weeks of treatment or week 8 of
medication

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO < 10 ppm; salivary cotinine values < 15 ng/mL

Definition of people who continued smoking used: ‘non-abstinent’; carbon monoxide > 10 ppm; par-
ticipants unavailable for assessment considered non-abstinent

Time point(s) at which follow-up was conducted: 3-, 4- and 6-month post-quit follow-up visits

Outcome category: Mixed Anxiety and Depression

Cinciripini 2013 
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Outcome measure(s): Positive and Negative Affect Schedule (PANAS; negative affect scale)

Funding source Support for this research was provided by grant DA017073 from the National Institute on Drug Abuse
(Dr Cinciripini) and by Cancer Center Support Grant P50CA70907 from the National Cancer Institute.
Varenicline was provided by Pfizer

Author conflicts of interest Dr Cinciripini served on the scientific advisory board of Pfizer, conducted educational talks sponsored
by Pfizer on smoking cessation (2006-2008), and has received grant support from Pfizer

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 260

Sample characteristics (at baseline):

Age (mean): 40 years; Sex (% male): 29%

Population category: general population; Specific population: general population

Nicotine dependence: mean time before first cigarette in morning 28.3 minutes, mean longest period
without cigarette in last year 12.1 days; Baseline cigarettes per day: 27.4; Motivation to quit: selected by
motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 24-hour quitters – participants reported at 1-month they had stopped
smoking at some point since pre-quit interview for at least 1 x 24-hour period; point-prevalent absti-
nent – participants self-reported not currently smoking and not smoking ‘even a puF’ during the last
week; 6-month continuous abstinence – participants self-reported point-prevalent abstinence at all fol-
low-up interviews and had not smoked > 3 days since quitting

Cessation definition used for outcome(s) in this analysis: multiple (point-prevalence and continu-
ous abstinence)

Measure of biovalidation: self-reported abstinence was verified at 6 months by carbon monoxide (CO)
and saliva cotinine – not presented in analysis

Definition of people who continued smoking used: people who continued smoking (smoking-smok-
ing)

Time point(s) at which follow-up was conducted: 1, 3 and 6 months following participant expected
quit date

Cohen 1990 
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Outcome category: Stress

Outcome measure(s): Perceived Stress Scale: Short Form (PSS-4)

Funding source Preparation of the article was supported by National Institute of Mental Health Research Scientist De-
velopment Award K02 MH00721 to Sheldon Cohen; research in this article was supported by National
Cancer Institute Grant CA38243 to Sheldon Cohen and Edward Lichtenstein

Author conflicts of interest None specified

Notes Outcome data source: Published
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Study characteristics

Methods Study design: longitudinal cohort

Country: Canada, UK, USA and Australia

Data collection period: waves 5 - 8 (2006/2007 – 2010/2011)

Registry ID: N/A (cohort)

Participants Number of participants: waves 5 – 6 (N = 4676), waves 6 – 7 (N = 4717), waves 7 – 8 (N = 3710); Number
included in meta-analysis: N = 4676

Sample characteristics (at baseline):

Age (mean): waves 5 – 6 18 - 39 y (29.0%), 40 - 55 y (42.4%). 55+ (28.6%) / waves 6 – 7 18 - 39 y (23.5%),
40 – 55 y (43.4%), 55+ (30.5%) / waves 7 – 8 18 - 39 y (26.1%), 40 – 55 y (43.8%), 55+ (32.7%); Sex (%
male): waves 5 – 6 42.4% (1983/4676), waves 6 – 7 42.7% (2014/4717), waves 7 – 8 43.7% (1621/3710)

Population category: general population; Specific population: adults who smoked

Nicotine dependence: heaviness of smoking index (HSI) means not reported; Baseline cigarettes per
day: measured but not reported; Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: quitting status at T2 defined as those who reported making an attempt
to quit since T1 and whether they were still stopped smoking (i.e. 'quit and still abstinent')

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: made ‘no quit attempt’

Time point(s) at which follow-up was conducted: approximately 12 months after T1 survey

Outcome category: Depression

Outcome measure(s): Primary Care Evaluation of Mental Disorders Procedure questionnaire (2 ques-
tions assessing depressed mood)

Cooper 2016 
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Funding source The ITC Four-Country Survey is supported by multiple grants, including R01 CA 100362 and P50
CA111236 (Roswell Park Transdisciplinary Tobacco Use Research Center) and also in part from grant
P01 CA138389 (Roswell Park Cancer Institute, Buffalo, New York), all funded by the National Cancer
Institute of the United States, Robert Wood Johnson Foundation (045734), Canadian Institutes of
Health Research (57897, 79551), National Health and Medical Research Council of Australia (265903,
450110, APP1005922), Cancer Research UK (C312/A3726), Canadian Tobacco Control Research Initiative
(014578); and the Centre for Behavioural Research and Program Evaluation, National Cancer Institute
of Canada/Canadian Cancer Society

Author conflicts of interest Authors declare that they have no competing interests

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: December 2005 – January 2008

Registry ID: ClinicalTrials.gov: NCT00253747

Participants Number of participants: N = 255; Number included in meta-analysis:  N = 225

Sample characteristics (at baseline):

Age (mean): 37.8 years (SD 9.9); Sex (% male): 57% (145/255)

Population category: psychiatric population; Specific population: people with ADHD

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: smoking cessation counselling standardised using man-
ual-based counselling following principles of CBT (individual, 10-minute sessions, weeks 1 - 11)

Pharmacological support for smoking cessation: osmotic release oral system methylphenidate
(OROS-MPH) or placebo and 21 mg/24 h nicotine patches daily

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement - no psychological or psychoactive support for mental health (methylyphenidate is psychoac-
tive but no certainty in evidence for impact on depression/anxiety symptoms)

Outcomes Definition of cessation used: point-prevalence weekly abstinence i.e. ‘abstainer’, at week 1 and week
6 after target quit date (TQD)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: exhaled carbon monoxide < 8 ppm

Definition of people who continued to smoke used: ‘non-abstainer’, carbon monoxide > 8 ppm

Time point(s) at which follow-up was conducted: weeks 1 and 6 after TQD

Outcome category: Anxiety, Depression

Covey 2015 
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Outcome measure(s): Beck Anxiety Inventory, Beck Depression Inventory II (BDI-II)

Funding source Supported by: NIDAK24 DA022412 (Nunes), NIDAU10 DA013035 (Nunes & Rotrosen), U10-DA013732
(Winhusen)

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: participants using services from 1st September 1996 – 31st May 1998 and 1-
year follow-up (31st May 1999)

Registry ID: N/A (cohort)

Participants Number of participants: N = 206; Number included in meta-analysis: N = 206

Sample characteristics (at baseline):

Age (mean): people who quit 52.8 years (SD 11.2), people who continued smoking 54.6 years (SD 15.6);
Sex (% male): people who quit 52% (76/146), people who continued smoking 50% (30/60)

Population category: general population; Specific population: participants using clinical services of the
Nicotine Dependence Centre (NDC)

Nicotine dependence: not measured; Baseline cigarettes per day: median 20 - 39; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support, relapse prevention or pharmaco-
logical support or both

Pharmacological support for smoking cessation: behavioural support, relapse prevention or phar-
macological support or both

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 7-day point-prevalence abstinence (self-report); 1-year continuous absti-
nence (self-report)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: longest period of smoking abstinence ≤ 6 days
(during the prior year)

Time point(s) at which follow-up was conducted: 1 year after baseline

Outcome category: Positive Affect; Psychological Quality of Life (QoL), Social Outcome

Outcome measure(s): Short Form Health Survey – 36 (SF-36; energy, vitality and social functioning
subscales and mental health composite)

Croghan 2005 
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Funding source The Mayo Foundation

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Japan

Data collection period: recruitment January 2011 – March 2014

Registry ID: N/A (cohort)

Participants Number of participants: N = 80,872; Number included in meta-analysis: N = 14,047

Sample characteristics (at baseline):

Age (mean): total 31.3 years (SE 0.02); quit before pregnancy 32.0 years (SE 0.03); quit after becoming
pregnant 29.5 years (SE 0.05); smoked during pregnancy 30.1 years (SE 0.1); Sex (% male): 0% (0/80872)

Population category: pregnant population; Specific population: pregnant women

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported smoking cessation (quit before pregnancy, quit after be-
coming pregnant)

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of continuing smoker used: self-reported smoking (smoked during pregnancy)

Time point(s) at which follow-up was conducted: second/third trimester and postpartum period (1
month after childbirth)

Outcome category: Depression

Outcome measure(s): Edinburgh Postnatal Depression Scale (EPDS)

Funding source The Japan Environment and Children's Study was funded by the Ministry of the Environment, Japan

Author conflicts of interest Authors declare no competing interests exist

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: randomised experiment

Country: UK

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 145; Number included in meta-analysis: N = 64

Sample characteristics (at baseline):

Age (mean): 34.5 years; Sex (% male): 47% (30/64)

Population category: general population; Specific population: recruited through advertisement in
South-East London

Nicotine dependence: FTND, people who quit 4.6 (SD 1.7), people who continued smoking 5.3 (SD 1.8);
Baseline cigarettes per day: people who quit 17.8 (SD 5.9), people who continued smoking 18.5 (SD
6.3); Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support but participants received finan-
cial incentive for maintaining smoking or abstinence status as allocated

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: continuous abstinence (maintained cotinine-verified abstinence at all
follow-ups i.e. ‘successful quitters’)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: breath CO levels < 11 ppm; salivary cotinine level of more than 20 ng/ml
were considered non-abstinent

Definition of people who continued smoking used: participants from 'quit' group who reported more
than 1 lapse since the last session, or with a salivary cotinine level > 20 ng/ml were classified as re-
lapsers

Time point(s) at which follow-up was conducted: 7 days, 1 month and 3 months

Outcome category: Anxiety, Depression

Outcome measure(s): Hospital Anxiety and Depression Scale (HADS)

Funding source National Institute of Drug Abuse (NIDA); grant code 3527427

Author conflicts of interest None specified

Notes Outcome data source: Published and unpublished data

Dawkins 2009 
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: December 2013 – July 2017

Registry ID: ClinicalTrials.gov: NCT01901848

Participants Number of participants: N = 40; Number included in meta-analysis: N = 31

Sample characteristics (at baseline):

Age (mean): CPTS 43.1 years (SD 10.8), PS 53.3 years (SD 10.8); Sex (% male): CPTS 93% (14/15), PS 76%
(19/25)

Population category: psychiatric population; Specific population: outpatients with PTSD randomised
to receive combined Cognitive Processing Therapy and smoking cessation (CPTS) or present-focused
smoking cessation (PS)

Nicotine dependence: FTND CPTS 4.8 (SD 1.9), PS 5.0 (SD 2.2);Baseline cigarettes per day: CPTS 13.9
(SD 4.8), PS 5.0 (SD 2.2); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: randomised to A) CPTS – 12 sessions, twice per week
(where possible), beginning with 60 minutes of CPT (manualised psychotherapy for PTSD) followed
by 25 minutes of smoking cessation based on the Integrated Care for Smoking Cessation (ICSC) treat-
ment manual; or B) PS – 12 sessions, 25 minutes of standard cognitive behavioural smoking cessation
treatment based on treatment manual for ICSC only, provided by same therapists as CPTS condition;
participants in both conditions contacted by phone monthly after end of treatment for brief relapse
prevention call and all participants encouraged to sign up for free supportive text messaging service
(SmokeFreeVET) which provided automated texts from group of messages specifically for veterans; the
PS smoking cessation was identical to smoking cessation component of CPTS group except the PS arm
did not use formal cognitive restructuring to address smoking triggers

Pharmacological support for smoking cessation: all participants encouraged to use standard ces-
sation pharmacotherapy prescribed by study physician including 6 weeks of nicotine patch, 1 nicotine
rescue method (gum/lozenge) through follow-up period; participants with no contraindications en-
couraged to use bupropion to reduce withdrawal/cravings

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – 45% of total sample were prescribed bupropion; 15 participants randomised to CPTS which in-
cluded cognitive processing of extreme cognitions related to traumatic event

Outcomes Definition of cessation used: bioverified 7-day point-prevalence smoking abstinence at end of treat-
ment and 6-month follow-up

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO < 4 ppm

Definition of people who continued smoking used: exact definition not reported; non-abstinence -
missing data assumed to indicate smoking

Time point(s) at which follow-up was conducted: post-treatment and 6-month follow-up

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Funding source This work was primarily supported by award number 1IK2CX000718 to Dr. Dedert from the CSR&D Ser-
vice of the VA Office of Research and Development

Dedert 2019 
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Author conflicts of interest The authors declare no conflicts of interest

Notes Outcome data source: Unpublished data

Dedert 2019  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Turkey

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 92; Number included in meta-analysis: N = 54

Sample characteristics (at baseline):

Age (mean): 38.7 years (SD 9.3); Sex (% male): 74% (68/92)

Population category: chronic physical condition; Specific population: participants diagnosed with
ankylosing spondylitis (AS)

Nicotine dependence: FTND median 6 (1 – 10 min-max); Baseline cigarettes per day: median 20 (2 – 60;
min-max); Motivation to quit: not selected by motivation to quit (some participants were motivated to
quit, some were not motivated to quit)

Interventions Behavioural support for smoking cessation: participants who agreed to quit smoking were treat-
ed with cognitive behavioral therapy (duration: 6 months); first approach in smoking cessation pro-
gramme conducted with all people who smoked (5A and 5R principles) i.e. brief cessation advice and
repeated for those who did not agree to quit smoking

Pharmacological support for smoking cessation: participants who agreed to quit smoking were
treated with monotherapy (varenicline tartrate, nicotine replacement therapy, or bupropion hy-
drochloride) – duration 3 months

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – of those who smoked, 23 participants (42.6%) received bupropion hydrochloride (i.e. anti-de-
pressant); split by quit status, 30.4% (n = 7/17) who quit received bupropion, 69.6% who did not quit (n
= 16) received bupropion (n = 16/37)

Outcomes Definition of cessation used: at end of 6th month the people who smoked were separated into sub-
groups of ‘quit smoking’ (exact definition not provided) versus ‘not quit smoking’

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: exhaled CO (cut-oF level 6 ppm)

Definition of people who continued to smoke: not quit smoking, carbon monoxide level > 6 ppm

Time point(s) at which follow-up was conducted: 6-month follow-up

Outcome category: Anxiety, Depression, Positive Affect, Psychological Quality of Life (QoL), Social Out-
come

Outcome measure(s): Beck Anxiety Index (BAI), Beck Depression Index (BDI), Short-Form Health Sur-
vey (SF-36; emotional health, power/live/vitality, social functioning subscales)

Dulger 2019 
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Funding source None specified

Author conflicts of interest Authors declare no conflict of interest

Notes Outcome data source: Published data

Dulger 2019  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: January 2008 (study start date) – August 2013 (actual primary completion
date)

Registry ID: ClinicalTrials.gov; NCT01753141

Participants Number of participants: N = 185;Number included in meta-analysis: N = 185

Sample characteristics (at baseline):

Age (mean): non-quitters 38.6 years (SD 14.1), quitters 40.0 years (SD 13.6); Sex (% male): non-quitters
50% (40/80), quitters 42.9% (60/105)

Population category: psychiatric population; Specific population: people diagnosed with anxiety disor-
der

Nicotine dependence: non-quitters 5.3 (SD 2.2), quitters 5.0 (SD 2.3); Baseline cigarettes per day: eligi-
bility criteria for the parent study included smoking ≥ 8 cigarettes per day for at least the past year; Mo-
tivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: smoking cessation treatment programme consisted of
either (1) standard smoking cessation programme; or (2) anxiety-focused smoking cessation treatment

Pharmacological support for smoking cessation: nicotine replacement therapy via the transdermal
nicotine patch, which was initiated at treatment session 4 (quit day)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment- anxiety-focused smoking cessation treatment

Outcomes Definition of cessation used: continuous abstinence - ‘successful quitters’ based on consistent bio-
chemical verification at week 1, week 2 and month 1 post-intervention (i.e. quit-day)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: CO breath samples at each time point were used as an indicator of absti-
nence (expired CO ≤ 4 ppm, as abstinent)

Definition of people who continued to smoke: ‘non-quitters’ defined as no continuous abstinence,
carbon monoxide > 4 ppm

Time point(s) at which follow-up was conducted: week 1, week 2, month 1, month 3 and month 6,
year 1 and year 2 follow-up (NCT record)

Outcome category: Anxiety

Outcome measure(s): Inventory of Depression and Anxiety Symptoms (IDAS; anxiety subscale)

Farris 2015 
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Funding source Funded by a National Institute of Mental Health grant awarded to Drs. Michael J. Zvolensky and Nor-
man B. Schmidt (R01-MH076629-01A1). Ms. Farris is supported by a pre-doctoral National Research Ser-
vice Award from the National Institute of Drug Abuse (F31-DA035564)

Author conflicts of interest No authors have any conflicts of interests or financial disclosures to report

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Japan

Data collection period: fiscal years 2010 to 2014

Registry ID: N/A (cohort)

Participants Number of participants: N = 87,255; Number included in meta-analysis: N = 87,255

Sample characteristics (at baseline):

Age (mean): mean not presented, 30 – 39 y (21.4%), 40 – 49 y (35.8%), 50 – 59 y (30.8%), 60 – 69 y
(12.0%); Sex (% male): 82.6% (72,114/87,255)

Population category: general population; Specific population: employees who underwent health
checks in fiscal years 2010 and 2011

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: none reported but states in the introduction that
only varenicline and nicotine patches are permitted to be prescribed under the insurance coverage for
smoking cessation in Japan; overall, 1.3% reported using varenicline and 0.1% nicotine patches - in the
smoking cessation group this was 7.4% and 0.2% respectively

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: those who reported smoking in the fiscal year 2010 and reported "no" to
smoking within the previous month in fiscal year 2011 were labelled the smoking cessation group

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: resumption of smoking if in the smoking cessa-
tion group and continued smoking if in the smoking group

Time point(s) at which follow-up was conducted: 4 years

Outcome category: Depression

Outcome measure(s): Depressive disorder was defined as receiving any medical care for depressive
episodes, classified as ICD-10 code F32 in the medical administrative claim data

Fujita 2019 
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Funding source The authors have not declared a specific grant for this research from any funding agency in the public,
commercial or not-for-profit sectors

Author conflicts of interest None declared

Notes Outcome data source: Published data

Fujita 2019  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 278; Number included in meta-analysis: N = 106

Sample characteristics (at baseline):

Age (mean): 46.9 years (SD 11.5); Sex (% male): 47.1% (131/278)

Population category: general population; Specific population: recruited people who smoked via using
advertisements placed in Boston area newspapers, excluded medical and psychiatric co-morbidities

Nicotine dependence: FTND 4.9 (SD 2.3); Baseline cigarettes per day: 17.9 (SD 7.9); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: front-loaded (FL) counselling condition or weekly coun-
selling (WC) condition. Both conditions received 2 pre-quit (approximately 45 minutes each) and 12
post-quit individual face-to-face counselling sessions (average 20 – 30 mins per session). FL condition
received 6 of the 2 post-quit counselling sessions in the first 2 weeks following quit days, WC condition
received 2 of the 12 sessions in the first 2 post-quit weeks. Counsellors were trained to deliver a manu-
al-based cognitive–behavioural smoking cessation therapy developed for the study - included develop-
ment of an individualised coping plan for preventing smoking in high-risk situations and provision of
counselling support (discussions covered guarding against rationalisations, the abstinence violation ef-
fect, proactive versus reactive coping, and developing the identity of someone who does not smoke)

Pharmacological support for smoking cessation: both treatment groups received nicotine patches (7
- 21 mg doses); those with CPD ≥ 10 at baseline were given the 21 mg patch for 8 weeks and then were
reduced to 14 mg for 2 weeks and 7 mg for 2 weeks; those CPD < 10 at baseline were provided the 14 mg
patch for 8 weeks and then reduced to 7 mg for 4 weeks

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 'continuous abstinence’ - defined as not even a puF smoked at any point
during 1 year follow-up; The National Heart, Lung, and Blood Institute (NHLBI) definition - defined as
never smoking for 7 or more consecutive days nor for 7 or more consecutive episodes; ‘point preva-
lence’ abstinence - defined as no smoking in 7 days prior to 1 year assessment (bioverified)

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO levels assessed in post-quit period (abstinence cut-oF level of <
8 ppm)

Garvey 2012 
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Definition of people who continued to smoke used: day of relapse was defined as the day post-cessa-
tion that began the regular pattern of smoking

Time point(s) at which follow-up was conducted: 1 year (3 months unpublished data)

Outcome category: Depression

Outcome measure(s): Center for Epidemiological Studies Depression Scale (CES-D)

Funding source Study was supported by grant 5 R01 DA016739 from the National Institute on Drug Abuse of the Nation-
al Institutes of Health

Author conflicts of interest No competing financial interests exist

Notes Outcome data source: Unpublished data

Garvey 2012  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: UK

Data collection period: data used for this longitudinal study come from British Household Panel Sur-
vey (BHPS) individual-level responses in years 2003 (Wave 13) and 2005 (Wave 15)

Registry ID: N/A (cohort)

Participants Number of participants: N = 10,512; Number included in meta-analysis: N = 2605

Sample characteristics (at baseline):

Age (mean): mean not presented, age categories 16 - 34 y (29.5%), 35 - 44 y (20.5%), 45 - 54 y (16.8%), 55
- 64 y (14.9%) 65+ (18.3%) Sex (% male): 45.4% (4777/10,512)

Population category: general population; Specific population: participants in the BHPS 2003 - 2005

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: in 2003 and 2005, the same individuals were asked: ‘Do you smoke ciga-
rettes?’ to which the replies were either ‘Yes’ or ‘No’. From this created 4 potential outcomes for assess-
ing smoking over time: (i) still a smoker; (ii) now a non-smoker; (iii) now a smoker; and (iv) still a non-
smoker. Cessation group - ‘now a non-smoker’.

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: exact definition unclear; concerned with change
in smoking status (cessation and initiation)

Time point(s) at which follow-up was conducted: 2 years

Giordano 2011 
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Outcome category: Mixed Anxiety and Depression

Outcome measure(s): General Health Questionnaire-12 (GHQ-12)

Funding source Study was supported by the Swedish Research Council (Vetenskapsrädet) (grant number
K2008-70X01-3), the Swedish Research Council Linnaeus Centre for Economic Demography (grant num-
ber VR 79) and the Research Funds of Malmo University Hospital

Author conflicts of interest None declared

Notes Outcome data source: Unpublished data

Giordano 2011  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 100; Number included in meta-analysis: N = 76

Sample characteristics (at baseline):

Age (mean): people who quit 44.4 years (SD 11.3), people who continued to smoke 42.8 (SD 11.3); Sex
(% male): people who quit 36%, people who continued to smoke 35%

Population category: psychiatric population; Specific population: people with history of major depres-
sion

Nicotine dependence: Fagerström score, people who quit 6.3 (SD 2.6). people who continued to smoke
6.4 (2.4); Baseline cigarettes per day: 27.4 (SD 9.2); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: participants randomly assigned sertraline or identi-
cal placebo

Psychotherapeutic or psychoactive support for mental health or mood: sertraline or placebo i.e.
did receive mood management

Outcomes Definition of cessation used: self-reported smoking abstinence 9 weeks after the start of the study
(end of treatment), and 6 months after the end of treatment

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: self-reported smoking status verified by serum-sample cotinine concentra-
tions at end of treatment and 6-month follow-up

Definition of people who continued smoking used: continued to smoke at end of treatment

Time point(s) at which follow-up was conducted: 3 and 6 months after treatment ended

Outcome category: Depression

Glassman 2001 
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Outcome measure(s): structured clinical interview for the diagnostic and statistical manual of mental
disorders that are used to assess mood disorders (SCID I)

Funding source This study was supported by Pfizer, Suzanne C Murphy Foundation, and Perry and Martin Granoff Fami-
ly Foundations

Author conflicts of interest None specified

Notes Outcome data source: Published data

Glassman 2001  (Continued)

 
 

Study characteristics

Methods Study design: non-randomised intervention study

Country: Germany and Austria

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 447; Number included in meta-analysis: N = 224

Sample characteristics (at baseline):

Age (mean): 45.5 years (range 21 - 82); Sex (% male): 86.4% (386/447)

Population category: chronic physical condition; Specific population: people living with HIV

Nicotine dependence: not measured; Baseline cigarettes per day: up to 10 (24.0%), 11 – 20 (37.1%), 21 –
30 (22.2%), 31+ (13.1%); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: 2 smoking cessation interventions delivered by trained
physicians were offered to all people who smoked; a short intervention (5-minute structured motiva-
tional intervention focused on increasing knowledge about benefits of smoking cessation) and a longer
programme (full smoking cessation programme) with 5 sessions (approximately 30 minutes, focused
on strengthening problem-solving skills and developing social skills to improve patient social sup-
port) – people who smoked were invited to participate in full programme after short intervention, time-
frame between sessions was not pre-determined to facilitate flexibility

Pharmacological support for smoking cessation: pharmacological support (nicotine replacement
products, bupropion, varenicline) was offered for participants to use if they wished; 4.0% participants
received nicotine replacement products, 2.7% participants received varenicline and 1.8% bupropion in
the recommended dosages

Psychotherapeutic or psychoactive support for mental health or mood: some of the sample re-
ceived mood-management intervention (1.8% of participants; n = 4) received bupropion and 16% of to-
tal sample (14% of people who smoked) were receiving ‘antidepressant therapy’ not otherwise speci-
fied

Outcomes Definition of cessation used: smoking status assessed with question ‘have you smoked within the last
7 days’ i.e. point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: smoking status at baseline confirmed with CO level of > 6 ppm ; smoking
status measured at study end using same protocol (i.e. CO measured at study end) but does not explic-
itly state it was used to confirm abstinence

Grabovac 2017 
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Definition of people who continued to smoke used: ‘participants who continued to smoke’ i.e. re-
ported smoking in the previous 7-days

Time point(s) at which follow-up was conducted: 8 months

Outcome category: Psychological Quality of Life (QoL), Social Outcome

Outcome measure(s): World Health Organisation Quality of Life – HIV-Bref (WHOQOL HIV-Bref)

Funding source Study was funded by ViiV healthcare Germany and GSK Austria

Author conflicts of interest The authors report no conflict of interest

Notes Outcome data source: Published data

Grabovac 2017  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Canada

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 110; Number included in meta-analysis: N = 110

Sample characteristics (at baseline):

Age (mean): quitters 53.1 years (SD 10), non-quitters 55.4 years (SD 10.3); Sex (% male): quitters 36.4%
(20/55), non-quitters: 67.3% (37/55)

Population category: postoperative; Specific population: people with confirmed diagnosis of non-
metastatic cancer scheduled to receive surgery with curative intent

Nicotine dependence: not measured; Baseline cigarettes per day: quitters: 16.8 (SD 7.9), non-quitters:
16.5 (SD 10.0); Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: smoking cessation was defined as a participant who reported an occa-
sional or a daily usage at one time point and a non-usage at the following time point

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: smoking relapse was defined as a participant
who reported smoking cessation at a specific time point and resumed tobacco usage on an occasional
or daily basis 4 months later

Time point(s) at which follow-up was conducted: 4 months

Outcome category: Anxiety, Depression

Guimond 2017 
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Outcome measure(s): Hospital Anxiety and Depression Scale (HADS; anxiety and depression sub-
scales)

Funding source Study was supported by master and doctoral research training scholarships from the Fonds pour la
recherche en santédu Québec and a scholarship from the Psychosocial Oncology ResearchTraining
program of the Canadian Institutes of Health Research and a grant from the CanadianInstitutes of
Health Research (MOP-69073)

Author conflicts of interest The authors declare that they have no conflict of interest

Notes Outcome data source: Unpublished data

Guimond 2017  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: UK

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 469; Number included in meta-analysis: N = 469

Sample characteristics (at baseline):

Age (mean): 56 years (SD 9.9); Sex (% male): 77.4% (363/469)

Population category: chronic physical conditions; Specific population: cardiology patients recovering
from myocardial infarction or admission for coronary artery bypass surgery

Nicotine dependence: 75.3% of cohort smoked within 30 minutes of waking; Baseline cigarettes per
day: 20.7 (SD 12.6); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: single brief support (bedside intervention by cardiac re-
habilitation nurses to prevent smoking relapse)

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: continuous abstinence at 1 year defined as self-report of having not
smoked a single puF in the past week and having smoked no more than 5 cigarettes (or rollups, cigars
or pipes) since recruitment

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: salivary cotinine level (< 20 ng/ml) and expired CO level (< 10 ppm)

Definition of people who continued to smoke used: people who continued to smoke

Time point(s) at which follow-up was conducted: 1 year after baseline

Outcome category: Stress

Outcome measure(s): non-standardised measurement of perceived stress (self-reported on scale of 1
= no stress – 10 = extreme stress)

Hajek 2010 
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Funding source Grant received from NHS R&D Programme on Cardiovascular Disease and Stroke

Author conflicts of interest Drs Hajek and McRobbie have undertaken research and consultancy for, and received honoraria for
speaking at meetings for, the manufacturers of smoking cessation medications

Notes Outcome data source: Published data

Hajek 2010  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated - secondary analysis of data from the 'Proactive Smoking Cessation
Treatment for Minnesota Priority Populations' (OPTIN) study

Registry ID: ClinicalTrials.gov: NCT01123967

Participants Number of participants: N = 2321; Number included in meta-analysis: ranges from N = 527 – N =
879 dependent on SMI category and outcome

Sample characteristics (at baseline):

Age (mean): mean not reported, 18 – 24 years (SMI 15.2%, non-SMI 22.3%), 25 – 34 years (SMI 32.7%,
non-SMI, 35.9%), 35 – 64 years (SMI 52.1%, non-SMI 41.8%); Sex (% male): SMI 26.6% (250/939), non-SMI
41.6% (436/1382)

Population category: general population and psychiatric population; Specific population: people who
smoked, enrolled in Minnesota Health Care Programs (MHCP), people with serious mental illness (SMI,
n = 939; categorised using ICD 9 codes) and remaining people who smoked categorised as non-SMI (n =
1382)

Nicotine dependence: minutes until fist cigarette ≤ 5 (SMI 32.2%, non-SMI 22.%); Baseline cigarettes per
day: SMI: 14.7 (SD 9.6), non-SMI: 13.0 (SD 8.8); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: the proactive care intervention systematically offers
low-income people who smoke free and easy access to evidence-based treatments and has 2 prima-
ry components: (1) proactive outreach to people who currently smoke in the form of mailed invitation
materials and telephone calls containing targeted health messages, and (2) facilitated access to free,
comprehensive, evidence-based tobacco cessation treatments in the form of NRT and intensive, tele-
phone-based behavioural counselling. The proactive tobacco treatment intervention is based on social
cognitive theory, the stages of change model and the biopsychosocial model of perceived discrimina-
tion. Comparison group received usual care which included similar smoking cessation treatment com-
ponents (including pharmacotherapy and telephone counselling) - participants must self-initiate ac-
cess to treatment

Pharmacological support for smoking cessation: NRT available for both the intervention and usu-
al-care group in the original trial

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: a self-report measure was used to assess 6-month prolonged smoking
abstinence at 12-month follow-up

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Hammett 2019 
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Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: participants were asked whether they had
smoked 1) at least once on 7 consecutive days, or 2) at least once on 2 consecutive weekends in the 6-
month period prior to the follow-up survey – those who responded yes to either question were consid-
ered to be people continuing to smoke

Time-point(s) at which follow-up was conducted: 12 months

Outcome category: Anxiety, Depression

Outcome measure(s): Patient-Reported Outcomes Measurement Information System (PROMIS); Pa-
tient Health Questionnaire 2-item (PHQ-2)

Funding source Primary funding provided by NCI Grant R01CA141527-01. Additional support provided by NCI Grant
2T32CA163184 and the Center for Chronic Disease Outcomes Research, VA, Minneapolis, MN

Author conflicts of interest No conflict declared

Notes Outcome data source: Published and unpublished data

Hammett 2019  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: June 2003 – March 2005

Registry ID: ClinicalTrials.gov: NCT00143364 and NCT00141206

Participants Number of participants: N = 2052

Sample characteristics (at baseline):

Age (mean): varenicline: 43.5 years (SD 11.3), bupropion SR 42.5 years (SD 11.8), placebo 42.5 years
(SD 11.7); Sex (% male): varenicline 52.6% (366/696), bupropion SR 59.3% (398/671), placebo 56.1%
(384/685)

Population category: general population; Specific population: generally healthy people between 18
and 75 years of age who smoked ≥ 10 cigarettes per day

Nicotine dependence: Fagerström varenicline 5.3 (SD 2.2), bupropion SR  5.3 (SD 2.1), placebo 5.3 (SD
2.1); Baseline cigarettes per day: varenicline 21.8 (range 10 - 70), bupropion SR 21.4 (range 10 - 65),
placebo 21.5 (range 10 - 80); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: brief office counselling (≤ 10 min) in accord with recom-
mended clinical practice guidelines provided Weeks 1 – 12 during double-blind treatment phase and
Weeks 13, 24, 36, 44 and 52 during non-treatment follow-up

Pharmacological support for smoking cessation: all participants randomly assigned for 12 weeks to
1 of a) varenicline 1 mg twice a day; b) bupropion SR 150 mg twice a day; or c) placebo

Psychotherapeutic or psychoactive support for mental health or mood: N = 671 received bupropion
SR (anti-depressant) i.e. received mood management

Outcomes Definition of cessation used: continuous abstinence from smoking was assessed at each clinic visit by
self-report and confirmed by measurement of expired carbon monoxide (CO) levels ≤ 10 ppm

Hays 2012 
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Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: exhaled CO levels ≤ 10 ppm

Definition of people continuing to smoke used: exact definition not reported

Time point(s) at which follow-up was conducted: week 12, 24 and 52

Outcome category: Anxiety, Positive Affect, Psychological Quality of Life (QoL)

Outcome measure(s): Smoking Cessation Quality of Life (SCQoL) questionnaire, a validated instru-
ment composed of the SF- 36 (Version 1) as the generic core and 5 additional smoking-related domains

Funding source This work was supported by Pfizer Inc which was the sponsor and funding source for both clinical trials
reported here (NCT Identifier: NCT00143364 and NCT00141206.

Author conflicts of interest J.C.C., C.L.B. and A.G.B. are employees and share-holders of Pfizer

Notes Outcome data source: Published data

Hays 2012  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Argentina, Australia, Brazil, Canada, Chile, Mexico, New Zealand, Russia, South Africa, USA

Data collection period: November 2011 – January 2015

Registry ID: ClinicalTrials.gov: NCT01456936

Participants Number of participants: N = 3079

Sample characteristics (at baseline):

Age (mean): BD sub-cohort 45.2 years (11.9), NPC cohort 45.7 years (13.2); Sex (% male): BD sub-cohort
41.8% (119/285), NPC cohort 49.5% (1382/2794)

Population category: general population and psychiatric population; Specific population: stably-treat-
ed bipolar disorder (BD) without current substance use disorders (DSM-IV-TR criteria for either BD I or
II as a primary diagnosis or co-morbidity) - comparison data available also for non-psychiatric cohort
(NPC)

Nicotine dependence: BD sub-cohort FTCD 6.6 (1.7), NPC cohort FTCD 5.4 (2.0); Baseline cigarettes per
day: BD sub-cohort 20.4 (8.2), NPC cohort 20.1 (8.2); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: weekly brief (≤ 10 min) behavioural counselling (in-
cluded setting a quit date, managing withdrawal and cravings – did not include counselling for mental
health) provided

Pharmacological support for smoking cessation: placebo - triple dummy placebo for each treatment
arm 12 weeks; Varenicline tartrate - participants titrated to the full dose during the first week (0.5 mg
(tablet form) once a day for 3 days, 0.5 mg twice a day for 4 days, then 1 mg twice a day for 11 weeks);
Bupropion hydrochloride – participants received 150 mg (tablet form) once a day for 3 days and then
took 150 mg twice a day for the remainder of the treatment period (11 weeks and 4 days); NRT patch
– participants started active dosing the morning of the Week 1 visit and received a 21 mg transdermal
patch per day x 7 weeks, followed by a 14 mg transdermal patch per day x 2 weeks, and then a 7 mg
transdermal patch x 2 weeks for a total of 11 weeks of treatment

HeBner 2019 
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Psychotherapeutic or psychoactive support for mental health or mood: 86/285 of BD sub-cohort
and 692/2794 of NPC cohort received bupropion SR (150 mg twice daily) i.e. received mood manage-
ment

Outcomes Definition of cessation used: continuous abstinence from smoking was assessed at each week by self-
report and bioverified; CO-confirmed complete abstinence during final 4 weeks was the primary out-
come with CO-confirmed complete abstinence for Weeks 9 – 24 and 7-day point prevalence abstinence
at Weeks 12 and 24 as secondary outcome

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO (abstinence cut-oF < 10 ppm)

Definition of people continuing to smoke used: exact definition not reported – assessed via self-re-
port questionnaire and CO level > 10 ppm considered indicative of smoking; participants lost to fol-
low-up or missing at Week 12 visit were considered still smoking

Time point(s) at which follow-up was conducted: 24 weeks (12 week follow-up after the end of the
intervention)

Outcome category: Clinically-significant neuropsychiatric AEs (NPSAEs)

Outcome measure(s): trial adverse events (not a validated scale) - the occurrence of ≥ 1 moderate-to-
severe NPSAE fitting 1 of the prespecified 16 categories of events: anxiety, depression, feeling abnor-
mal, hostility, agitation, aggression, delusions, hallucinations, homicidal ideation, mania, panic, para-
noia, psychosis, suicidal behaviour, suicidal ideation, or completed suicide

Funding source Study was funded by Pfizer and GlaxoSmithKline

Author conflicts of interest CR, DL, LSA, and TM are employees and stockholders of Pfizer. AK is a PAREXEL employee working on
behalf of GlaxoSmithKline. AEE reports research grants to her institution from Forum Pharmaceuticals
and Pfizer and personal fees for advisory board services from Pfizer and Reckitt Benckiser. RW is a con-
sultant to Pfizer, Johnson & Johnson, and GlaxoSmithKline and has received research funding from
Pfizer and Johnson & Johnson; RW's salary is funded by Cancer Research UK. RMA reports his university
receiving grants from Alkermes and Pfizer and providing consulting and/or advisory board services to
Arena Pharmaceuticals, Cerecor, Pfizer, and US WorldMeds

Notes Outcome data source: Published data

Other: EAGLES trial included countries from Europe but these were excluded from this secondary
analysis as regulatory authorities contra-indicated use of bupropion in BD

HeBner 2019  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 315

Characteristics (at baseline):

Age (mean): nicotine gum 37.4 years (SD 9.7), placebo 36.3 years (SD 10.3); Sex (% male): nicotine gum
45%, placebo 41%

Hughes 1991 
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Population category: psychiatric population; Specific population: people with addiction disorders

Nicotine dependence: Fagerström score, nicotine gum 5.8 (SD 1.5), placebo 5.7 (SD 1.5); Baseline ciga-
rettes per day: nicotine gum 29.8 (SD 10.7), placebo 29.2 (SD 12.0); Motivation to quit: selected by moti-
vation to quit

Interventions Behavioural support for smoking cessation: participants counselled by the study nurse and their
physician for 10 minutes each

Pharmacological support for smoking cessation: participants randomly assigned nicotine gum or
placebo gum

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: exact definitions unclear, reference to ‘complete abstinence’ and ‘slip-
pers’ (defined as reporting smoking very few cigarettes)

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: at 12-month follow-up participants self-reporting abstinence were paid to
provide a breath sample for carbon monoxide and saliva sample for cotinine and thiocyanate

Definition of people who continued to smoke used: self-reported return to smoking i.e. ‘smokers
who did not quit’; non-responders to follow-up considered still smoking

Time point(s) at which follow-up was conducted: 1, 6 and 12 months after participant quit date

Outcome category: Anxiety

Outcome measure(s): observer and participant withdrawal rating scales - the scales asked partici-
pants or observers to rate the participant's symptoms, with 0 indicating not present; 1, mild; 2, moder-
ate; and 3, severe. Ratings were based on the last 24 hours. Observers were asked to ignore self-report
as much as possible and base their rating on observed behaviour. Observers were not asked to rate sev-
eral symptoms because pilot work indicated they could not do so reliably. Observers were also asked to
indicate whether they thought each day's rating was reliable

Funding source Funded by grants DA-04066,DA-03728, and DA-0298, Research Scientist Development Award DA-00109
(Dr Hughes) from the National Institute on Drug Abuse, and grant HL-39220 from the National Heart,
Lung, and Blood Institute, Bethesda, Md

Author conflicts of interest None specified

Notes Outcome data source: Published data

Hughes 1991  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 179; Number included in meta-analysis: N = 164

Sample characteristics (at baseline):

Kahler 2002 
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Age (mean): 45.1 years (SD 9.3); Sex (% male): 40.2% (72/179)

Population category: psychiatric population; Specific population: people with history of major depres-
sive disorder (MDD)

Nicotine dependence: FTND 6.4 (SD 1.8); Baseline cigarettes per day: 27.3 (SD 11.3); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: some participants received standard smoking cessation
treatment (ST) only, including self-management, nicotine fading and relapse prevention

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment-some participants received smoking cessation treatment plus cognitive behavioural therapy for
depression (CBT-D)

Outcomes Definition of cessation used: self-reported point-prevalence abstinence in 2 weeks following quit
date; continuous abstinence during each week of 52 weeks leading up to 1-year follow-up

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: CO level < 10 ppm and cotinine level < 46 ng/ml, in cases where biochemical
verification could not be obtained (6.5%) verification was by interview with a significant other

Definition of people who continued to smoke used: minimal smoking (average of less than 1 cig per
day during the week), moderate smoking (average of 1 - 9 cigs per day), relapsed (smoking an average
10 or more cigs per day)

Time point(s) at which follow-up was conducted: each treatment session from quit date to end of
treatment (session 5 – 4 weeks after session 1); 1-, 6- and 12-month follow-ups (from quit date - un-
clear)

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory (BDI)

Funding source Partially supported by Grant DA08511 from the National Institute on Drug Abuse to Richard A. Brown

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: ClinicalTrials.gov: NCT00107575

Participants Number of participants: N = 236; Number included in meta-analysis: N = 113

Sample characteristics (at baseline):

Age (mean): 41.5 years (SD 2.6); Sex (% male): 55% (130/236)

Kahler 2011 
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Population category: psychiatric population; Specific population: people who were drinking heavily
and smoking

Nicotine dependence: FTND 5.0 (SD 2.2); Baseline cigarettes per day: 21.3 (SD 9.4); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: either counselling only or counselling plus brief alcohol
intervention (ST-BI), no mood management

Pharmacological support for smoking cessation: all received NRT (transdermal nicotine patch)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO level (≤ 10 ppm), saliva sample for cotinine level (≤ 15 ng/ml) – if
bioverification was not possible abstinence was confirmed by a significant other

Definition of people who were continuing to smoke used: non-abstainers if no self-reported absti-
nence or self-reported abstinence missing data

Time point(s) at which follow-up was conducted: at 2, 8, 16 and 26 weeks after each participant quit
date

Outcome category: Depression

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CES-D)

Funding source National Institute on Drug Abuse, grants R01 DA15534 to CK, K08 DA029094 to NS, and K08 DA025041 to
AL

Author conflicts of interest None specified

Notes Outcome data source: Published and unpublished data

Kahler 2011  (Continued)

 
 

Study characteristics

Methods Study design: non-randomised intervention study

Country: USA

Data collection period: February – November 2011

Registry ID: not reported

Participants Number of participants: N = 19

Sample characteristics (at baseline):

Age (mean): 45 years (SD 9.9); Sex (% male): 68.4%

Population category: general population; Specific population: participants who wanted help to quit
smoking and reported low positive affect (average item score of ≤ 2.5 on the positive affect subscale of
the CES-D)

Kahler 2014 
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Nicotine dependence: FTND 5.7 (SD 1.7); Baseline cigarettes per day: 18.3 (SD 5.2); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: standard behavioural treatment based on recent clinical
practice guidelines for smoking cessation (Fiore, 2008). The focus of the first 2 sessions was on identify-
ing reasons for quitting, seeking social support for quitting, and problem-solving in high-risk situations
for smoking relapse. Participants were also instructed on the proper use of nicotine patch. Identifying
and planning for high-risk situations remained the focus of the treatment after quit date with counsel-
lors providing support, reinforcing success, and bolstering self-efficacy, as well as managing slips in the
event that participants smoked after quit date

Pharmacological support for smoking cessation: participants smoking more than 10 CPD at baseline
received treatment with transdermal nicotine patch with the initial dose starting on quit date at 21 mg
for 4 weeks, followed by 2 weeks of 14 mg patch, and then 2 weeks of 7 mg patch; participants smoking
5 – 10 CPD started with 14 mg for 6 weeks, followed by 2 weeks of 7 mg patch

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - the Positive Psychotherapy for Smoking Cessation (PPT-S) intervention integrated standard
smoking cessation counselling with nicotine patch and a package of positive psychology interventions.
During the course of this feasibility study the positive psychology intervention components were devel-
oped further but started with 6 exercises used previously in trials of mild-to-moderate depression: (1)
using Signature Strengths in a new way, (2) Three Good Things, (3) Gratitude Visit, (4) Savoring, (5) Ac-
tive/constructing Responding, and (6) Positive Service. A Savoring Kindness exercise was later added in
place of Positive Service, while the Signature Strengths exercise was modified to focus solely on using
one's strengths to aid smoking cessation

Outcomes Definition of cessation used: 7-day point-prevalence abstinence which was bioverified

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: Expired CO (≤ 10 ppm); saliva cotinine (≤ 15 ng/ml)

Definition of people who continued to smoke used: exact definition not reported; not biochemically
confirmed as smoking abstinent

Time point(s) at which follow-up was conducted: follow-ups were conducted 8, 16, and 26 weeks af-
ter quit date

Outcome category: Depression, Positive Affect

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CES-D), Positive and Nega-
tive Affect Schedule (PANAS-P; positive affect subscale)

Funding source This research was supported by the National Cancer Institute grant R01CA156241 to CWK

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Japan

Data collection period: May 2011 – November 2013

Kohata 2016 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Registry ID: N/A (cohort)

Participants Number of participants: N = 191; Number included in meta-analysis: N = 191

Sample characteristics (at baseline):

Age (mean): Success 47.0 years (SD 13.9); Failure 46.4 years (SD 12.4); Sex (% male): Success 58.2%
(82/141), Failure 64% (32/50)

Population category: general population; Specific population: participants who visited smoking cessa-
tion clinics of their own volition, and were treated with varenicline

Nicotine dependence: not measured; Baseline cigarettes per day: Success 20.4 (SD 9.7), Failure 23.4 (SD
16.7); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: none reported but participants were attending smoking
cessation clinics

Pharmacological support for smoking cessation: participants initiated varenicline treatment 1 week
prior to their intended smoking cessation date - taken once or twice daily after eating according to the
following treatment regimen: 0.5 mg once daily from day 1 to day 3, 0.5 mg twice daily from day 4 to
day 7, and 1 mg twice daily from day 8 to the end of the treatment (participants took varenicline for a
total of 12 weeks)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: participants who had undergone smoking cessation therapy for 12
weeks received a survey through the mail 1 year after the treatment and asked whether smoking cessa-
tion was achieved, participants were subsequently divided into ‘success’ or ‘failure’ groups

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: exact definition not reported; "patients who did
not succeed at smoking cessation at 1 year after the treatment"

Time point(s) at which follow-up was conducted: 1 year

Outcome category: Positive Affect, Psychological Quality of Life (QoL)

Outcome measure(s): SF-8 vitality subscale, SF-8 mental composite score

Funding source The authors have no support or funding to report

Author conflicts of interest Prof. Arakawa received lecture fees from Otsuka and Eisai and research grants from Otsuka, Eisai, Astel-
las, Abbott Japan,Takeda, Dainippon Sumitomo, and Daiichi Sankyo. The remaining authors have no
conflicts to disclose

Notes Outcome data source: Unpublished data

Kohata 2016  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA
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Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 577; Number included in meta-analysis: N = 577

Sample characteristics (at baseline):

Age (mean): VA counselling 53.8 years (SD 12.2), Quitline 53.6 years (SD 11.7); Sex (% male): VA coun-
selling 91.8% (248/270), Quitline 92.5% (284/307)

Population category: psychiatric population; Specific population: veterans with mental health condi-
tions

Nicotine dependence: time to first cigarette ≤ 5 min – VA counselling 36.6%, Quitline 30.8%; Baseline
cigarettes per day: VA counselling 17.5 (SD 12.1), Quitline 14.9 (SD 10.5); Motivation to quit: selected by
motivation to quit

Interventions Behavioural support for smoking cessation: all enrolled participants received mailed self-help ma-
terials (provided brief advice on preparing to quit smoking, setting a quit date, preventing relapse and
corrective information on common myths about smoking among persons with mental health diagno-
sis) and smoking cessation medications, unless they declined or contraindications noted. Booklet’s im-
agery was tailored for veteran mental health using military personnel images. Participants randomly
assigned to A) VA counselling based on a structured counselling protocol created specifically for the
study, the content was based on Motivational Interviewing and Problem Solving Therapy and protocol
allowed for up to 10 calls, comprising either planning (pre-quit) and follow-up (post-quit) sessions at
0, 1, 3, 7, 14, 21, and 30 days after their quit date - addressed both behavioural and cognitive issues, in-
cluding motivation, self-efficacy, difficult situations, comorbid mental health symptoms, coping strate-
gies, medication usage, and relapse prevention; or B) Quitline counselling where a research assistant
initiated a “warm transfer” of the participant to their Quitline via a 3-way call to start the counselling
process after which study personnel were not involved in any aspect of the Quitline counselling - Quit-
lines followed their regular service protocols, which depending on the Veteran’s state, ranged from 1 - 6
sessions

Pharmacological support for smoking cessation: all enrolled participants received smoking cessa-
tion medications, unless they declined or had contraindications noted by their referring provider

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – the content of VA counselling “addressed both behavioural and cognitive issues including…co-
morbid mental health symptoms”; booklet also provided corrective information on 5 common myths
about smoking among persons with a mental health diagnosis

Outcomes Definition of cessation used: self-reported abstinence (smoked even a puF) in the past 30 days as-
sessed at 2 and 6 months from enrolment

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: exact definition not reported; self-reported non-
abstinence

Time point(s) at which follow-up was conducted: 2 and 6 months from enrolment

Outcome category: Depression, Psychological Quality of Life (QoL), Social Outcome

Outcome measure(s): Behaviour and Symptom Identification Scale 24-item (BASIS-24; depres-
sion/function, emotional lability and interpersonal relationships subscales)

Funding source The author(s) disclosed receipt of the following financial support for the research, authorship, and/or
publication of this article: This material is based upon work supported by the Department of Veterans

Krebs 2018  (Continued)
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Affairs, Veterans Health Administration, Office of Research and Development, and Health Services Re-
search and Development, grant #SDP 07-034

Author conflicts of interest The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/
or publication of this article

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 150; Number included in meta-analysis: N = 37

Sample characteristics (at baseline):

Age (mean): 42.1 years (SD 12.7); Sex (% male): 58.7% (88/150)

Population category: general population; Specific population: people who were drinking heavily and
smoking (at least once per month on average (≥ 4 drinks per occasion for women; ≥ 5 drinks for men))
recruited from the community

Nicotine dependence: FTCD 5.3 (SD 2.3); Baseline cigarettes per day: 17.9 (SD 9.5); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: participants received 6-sessions of counselling that ad-
dressed heavy drinking and smoking. The Counseling and Medication Management (CMM) intervention
provided (i) smoking cessation treatment consistent with clinical practice guidelines, (ii) counselling on
alcohol and its impact on smoking cessation, and (iii) monitoring of oral study medication use and safe-
ty following guidelines in medical management – in addition to standard smoking cessation modules,
session 1 included normative feedback on drinking and discussion of goals related to short- and long-
term changes in drinking. subsequent sessions focused on study medication use, side effects, progress
in quitting smoking, provision of support, review of current drinking, efforts to modify drinking, and
problem-solving for high-risk situations for smoking relapse; a quit date was set in the second week of
the 10-week treatment

Pharmacological support for smoking cessation: participants received 6 weeks of transdermal nico-
tine patches; participants were drawn from a parent study in which they were randomised to receive 10
weeks of either i) 50 mg naltrexone (n = 75), or ii) placebo (n = 75) daily

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 7-day point-prevalence smoking abstinence was assessed at 2, 8, 16, and
26 weeks after quit date and was bioverified

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO ( ≤ 4 ppm)

Definition of people who continued to smoke used: exact definition not reported; ‘no significant
change in use relevant to baseline’
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Time point(s) at which follow-up was conducted: 2, 8, 16, and 26 weeks after quit date

Outcome category: Depression

Outcome measure(s): Center for Epidemiologic Studies Depression Scale (CES-D)

Funding source This study was supported by NIHNIAAA R01- AA01718 (Kahler)

Author conflicts of interest No conflict declared

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: South Korea

Data collection period: September 2013 – February 2019

Registry ID: ClinicalTrials.gov: NCT02916628

Participants Number of participants: N = 163; Number included in meta-analysis: N = 54

Sample characteristics (at baseline):

Age (mean): people who quit 26.9 years (SD 5.2), people who continued smoking 27.2 years (SD 5.5); Sex
(% male): people who quit 100% (15/15), people who continued to smoke 95.3% (141/148)

Population category: general population; Specific population: participants in a RCT of smoking cessa-
tion

Nicotine dependence: not measured; Baseline cigarettes per day: people who quit 9.7 (SD 4.9), people
who continued to smoke 13.5 (SD 6.6); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: the smoking cessation intervention consisted of 6 ses-
sions of motivational interviewing, positive group psychotherapy, and auricular acupressure - total in-
tervention time was 6 hours (1 hour per week for 6 weeks)

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: participants received posi-
tive group psychotherapy, but there is no clear evidence that this is effective for treatment of low mood
or other mood-related symptoms

Outcomes Definition of cessation used: ‘abstainers’, exact definition not reported in paper; NCT record states
self-reported 7-day point-prevalence abstinence (where abstinence reported) would be bioverified

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not reported in paper; NCT record states urine cotinine and serum cotinine
( ≤ 10 ng/ml)

Definition of people who continued to smoke used: ‘smokers’, exact definition not reported; ‘failed
to maintain smoking cessation’

Time point(s) at which follow-up was conducted: 6 weeks, 6 months, 1 year, and 2 years after the
smoking cessation intervention
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Outcome category: Depression

Outcome measure(s): Patient Health Questionnaire (PHQ-9)

Funding source None specified

Author conflicts of interest Dr. Lee has received research grants from the National Research Foundation of Korea (NRF)
(2014002505)

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: January 2005 – January 2007

Registry ID: ClinicalTrials.gov: NCT00332644

Participants Number of participants: N = 1469; Number included in meta-analysis: N = ranges from 964 (Social
Outcome); 966 (PANAS)

Sample characteristics (at baseline):

Age (mean): 44.7 years (SD 11.1); Sex (% male): 41.6% (611/1469)

Population category: general population; Specific population: participants in a RCT of smoking cessa-
tion

Nicotine dependence: FTND 5.4 (2.1); Baseline cigarettes per day: 21.4 (SD 8.9); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants received individual cessation coun-
selling (manualised, lasting 10 – 20 minutes each and provided social support as well as problem-solv-
ing training at the pre-quit visit, quit day, and every subsequent study visit up to 8 weeks post-quit day;
counsellors were bachelors-level case managers supervised by a licensed clinical psychologist

Pharmacological support for smoking cessation: randomisation into 1 of 6 treatment conditions
(bupropion SR (n = 264; 150 mg twice per day for 1 week pre-quit and 8 weeks post-quit); nicotine
lozenge (n = 260; 2 or 4 mg lozenges, dose based on package instructions for 12 weeks post-quit); nico-
tine patch (n = 262; 24-hour patch of 21, 14, and 7 mg titrated over 8 weeks post-quit); nicotine patch +
nicotine lozenge (n = 267); bupropion SR + nicotine lozenge (n = 262); or placebo (n = 189; 5 conditions
that matched the 5 active conditions))

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - 526/1504 participants received bupropion SR as pharmacological support

Outcomes Definition of cessation used: 7-day point-prevalence abstinence (“Have you smoked at all, even a puF,
in the last seven days?” yes/no) was assessed at 8 weeks and 6 months following the target quit day
and self-reports were bioverified; participants who did not provide outcome data were coded as non-
abstinent

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO ( < 10 ppm)

Leventhal 2014 
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Definition of people who continued to smoke used: exact definition not reported in paper; no CO-
confirmed 7-day point-prevalence abstinence

Time point(s) at which follow-up was conducted: study visits on participant quit day and at 1, 2, 4, 8,
and 52 weeks post-quit; follow-up also at 3 years

Outcome category: Mixed Anxiety + Depression, Positive Affect, Social Outcome

Outcome measure(s): Positive and Negative Affect Scale (PANAS); Quality of Life Inventory (QOLI;
friendships subscale)

Funding source This research was supported by grants P50DA019706, K08DA021311, K08DA02504, and 1K05CA139871
from National Institutes of Health (NIH), 1UL1RR025011 from the Clinical and Translational Science
Award (CTSA) program of the National Center for Research Resources (NCRR), and an Institutional Clin-
ical and Translational Science Award (UW-Madison; KL2 Grant # 1KL2RR025012-01). GlaxoSmithKline
provided medication to patients at no cost. Additional funding source in Piper 2012/2013: grant no. M01
RR03186 from the General Clinical Research Centers Program of the National Center for Research Re-
sources, NIH

Author conflicts of interest Not reported in Leventhal 2014 but in Piper 2013: Megan E. Piper, Matthew Rodock, Jessica W. Cook,
Tanya R. Schlam and Timothy B. Baker have no potential conflicts of interest to disclose. Over the last 3
years, Michael C. Fiore served as an investigator on research studies at the University of Wisconsin that
were funded in part by NabiBiopharmaceuticals. From 1998 to 2010, Dr. Fiore held a University of Wis-
consin named Chair, made possible by a giK from GlaxoWellcome

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: December 2012 – July 2014

Registry ID: ClinicalTrials.gov: NCT01714323

Participants Number of participants: N = 1357; Number included in meta-analysis: N = 1357

Sample characteristics (at baseline):

Age (mean): 49.7 years (SD 12.6); Sex (% male): 50.8% (689/1357)

Population category: general population; Specific population: people who smoked recruited during
hospitalisation for RCT of standard vs sustained cessation interventions

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants received a brief in-hospital smoking in-
tervention before randomisation at discharge to either A) Standard Care – information handout about
how to contact state quitline for additional cessation support and to use cessation medication as rec-
ommended by hospital smoking counsellor; or B) Extended Care – 3-month programme consisting of
1) free medication and 2) Interactive Voice Response (IVR) triage to telephone counselling from nation-
al quitline provider which aims to identify people who smoke needing post-discharge support with im-
mediate transfer to live telephone counsellor (aims to encourage medication adherence and enhance
counselling efficiency)
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Pharmacological support for smoking cessation: free medication - a 30-day supply of FDA-approved
medication (nicotine replacement, bupropion, or varenicline) given at hospital discharge and refillable
for a total of 90 days to encourage medication use and adherence

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – some participants received bupropion

Outcomes Definition of cessation used: biochemically confirmed 7-day point-prevalence abstinence at 6
months, was the primary outcome for the trial, assessed at 1, 3, and 6 months post-discharge; also
time-varying measure of continuous abstinence using 7-PPA from any tobacco (including e-cigarettes),
considered ‘continuously abstinent’ if no indication of smoking from measurement time point back to
baseline (hospital discharge)

Cessation definition used for outcome(s) in this analysis: multiple (point-prevalence and continu-
ous abstinence)

Measure of biovalidation: saliva cotinine (≤ 10 ng/mL) or expired CO (< 9 ppm) for those using NRT

Definition of people who continued to smoke used: exact definition not reported; ‘smokers’ or ‘non-
abstinent’ – study participants not reporting smoking status at follow-up were considered to still be
smoking at that time point

Time point(s) at which follow-up was conducted: 1, 3, and 6 months post-hospital discharge

Outcome category: Depression

Outcome measure(s): Patient Health Questionnaire 4-item (PHQ-4)

Funding source This work was supported by the National Heart Lung and Blood Institute (R01-HL111821)

Author conflicts of interest Dr. Rigotti receives royalties from UpToDate. Dr. Rigotti has been an unpaid consultant for Pfizer, Inc.,
and Optum, Inc., regarding smoking cessation. She has received travel expenses from Pfizer to attend a
consultant meeting for which she received no honorarium. Dr. Levy has been a paid consultant to CVS,
Inc., to provide expertise on tobacco policy. Dr. Singer has been a paid consultant for Pfizer, Inc., but on
matters separate from smoking cessation

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: the PREMIER registry began on January 1st 2003 and ended on June 28th 2004

Registry ID: N/A (cohort)

Participants Number of participants: N = 1144; Number included in meta-analysis: N = 640

Sample characteristics (at baseline):

Age (mean): participants were 18+ years; Sex (% male): not reported

Population category: chronic physical conditions; Specific population: people with myocardial infarc-
tion (MI)
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Nicotine dependence: not reported; Baseline cigarettes per day: not reported; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: quitters defined as those who were smoking at baseline but not 6- and
12-months post-MI

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: not reported

Time point(s) at which follow-up was conducted: baseline (time of MI), 6- and 12-months post-MI

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Short Form-12 (SF-12; mental component scale (MCS))

Funding source This study was principally supported by CV Therapeutics, Inc, Palo Alto, CA, and R-01 HS11282-01 from
the Agency for Healthcare Research and Quality, Rockville, MD, This study was also supported by a Vet-
erans Affairs Health Services Research Advanced Research Career Development Award (ARCD-98-341-2)
(Dr Rumsfeld), Washington, DC

Author conflicts of interest None specified

Notes Outcome data source: Published data (conference abstract)
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: 2001 - 2013

Registry ID: not reported - data from 4 controlled clinical trials

Participants Number of participants: N = 289; Number included in meta-analysis: N = 234

Sample characteristics (at baseline):

Age (mean): Contigent 24.3 years (SD 5.2), Non-contingent 23.8 years (SD 4.9); Sex (% male): 0% (0/289)

Population category: pregnant population; Specific population: pregnant women who smoked en-
rolled in 1 of 4 controlled clinical trials of financial incentives for smoking cessation recruited from the
same area

Nicotine dependence: not measured; Baseline cigarettes per day: Contigent 9.0 (SD 6.6), Non-contin-
gent 9.5 (SD 6.6); Motivation to quit: selected by motivation to quit
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Interventions Behavioural support for smoking cessation: all participants were assigned to A) abstinence-contin-
gent incentives (earned vouchers exchangeable for retail items contingent on biochemically-verified
abstinence from recent smoking; beginning at relatively low value and escalating per consecutive neg-
ative specimen to maximum value) or B) non-contingent incentives control conditions (vouchers of
comparable monetary value delivered independent of smoking status); incentive interventions were
in place from study initiation to 12-weeks postpartum and earnings did not differ significantly between
condition (averaged approximately USD 450 (range USD 0 - USD 1,180) per woman); women in both
conditions received using smoking cessation care via obstetric clinics

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 7-day point-prevalence abstinence (self-report via questionnaire and
biochemically verified at each time point)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: urine cotinine

Definition of people who continued to smoke used: exact definition not reported

Time point(s) at which follow-up was conducted: 1 month after the study intake assessment (mid-
pregnancy), at a late-pregnancy assessment (≥ 28-weeks gestation), and at 2, 4, 8, 12, and 24 weeks
postpartum

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory (BDI)

Funding source This research was supported by National Institute of Health (NIH) Research Awards R01DA014028
and R01HD075669, Institutional Training Grant T32DA007242, Tobacco Centers of Regulatory Science
Award P50DA036114, and Centers of Biomedical Research Excellence Center Award P20GM103644

Author conflicts of interest None declared

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: October 2012 - June 2018

Registry ID: ClinicalTrials.gov: NCT01710137

Participants Number of participants: N = 179; Number included in meta-analysis: N = 179

Sample characteristics (at baseline):

Age (mean): 48.6 years (SD 9.9); Sex (% male): 68.2% (122/179)

Population category: chronic physical condition; Specific population: people living with HIV/AIDS
(PLWHA) recruited through Penn’s health system, media ads, and through a community-based HIV clin-
ic

Lubitz 2019 
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Nicotine dependence: FTND 4.7 (SD 2.1); Baseline cigarettes per day: 11.5 (SD 7.9); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants were offered 6 standardised, Public
Health Service guideline-based smoking cessation counselling sessions at Weeks 0, 1, 3, 5, 7, and 9,
in-person one-to-one or by telephone; sessions were delivered by trained counsellors supervised by a
clinical psychologist; sessions were designed to help participants understand the risks associated with
smoking, prepare for a target quit-date at Week 1 and develop skills to manage nicotine withdrawal
and avoid relapse

Pharmacological support for smoking cessation: randomly allocated to placebo (n = 90) or vareni-
cline (n = 89) was provided at Week 0 based on U.S. Food and Drug Administration labelling: Day 1 - Day
3 (0.5 mg once daily); Days 4 – 7 (0.5 mg twice daily); and Days 8 - Day 84 (1.0 mg twice daily); placebo
was identical in appearance and dosing regimen

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: primary smoking cessation outcome was 7-day point-prevalence absti-
nence at Week 12 (EOT), based on no self-reported tobacco use (not even a puF) during the 7 days pre-
ceding the assessment and a CO ≤ 10 ppm

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: saliva cotinine (measured at baseline) or CO (≤ 10 ppm)

Definition of people who continued to smoke used: exact definition not reported; participants lost to
follow-up or failed to provide CO measure considered ‘non-abstinent’

Time point(s) at which follow-up was conducted: week 0 (pre-quit session) and week 12 (end of
treatment)

Outcome category: Anxiety

Outcome measure(s): Hospital and Depression Anxiety Scale (HADS); HIV/AIDS-Targeted Quality of
Life Scale (life-satisfaction subscale)

Funding source This work was supported by National Institutes of Health [grant number K24 DA045244 and R01
DA033681] and University of Pennsylvania Center for AIDS Research [P30AI045008] and Penn Mental
Health AIDS Research Center [P30 MH097488]. Pfizer provided the medication and placebo supply. Na-
tional Institute of Allergy and Infectious Diseases; National Institute of Mental Health; National Institute
on Drug Abuse

Author conflicts of interest Dr. Schnoll received medication and placebo free from Pfizer and has provided consultation to Pfizer.
Dr. Schnoll has provided consultation to GlaxoSmithKline and CuraLeaf. Dr.Gross serves on a DSMB for
a Pfizer medication unrelated to smoking or HIV. No other conflicts are declared

Notes Outcome data source: Published data
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Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated
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Registry ID: not reported

Participants Number of participants: N = 300; Number included in meta-analysis: N = 249

Sample characteristics (at baseline):

Age (mean): 44.4 years (SD 11.3); Sex (% male): 30.7% (92/300)

Population category: general population; Specific population: recruited from community health centre
and using advertisements

Nicotine dependence: not measured; Baseline cigarettes per day: 17.1 (SD 8.5); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: 8 weekly sessions of motivational interviewing and a
culturally-sensitive smoking cessation guide

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO level (≤ 10 ppm); saliva cotinine level (abstinence < 20 ng/ml)
was used to resolve any discrepancies between self-report and expired CO assessments

Definition of people who continued to smoke used: people who did not quit smoking

Time point(s) at which follow-up was conducted: baseline (7 days prior to target quit day), end of
treatment (6 weeks post-target quit-day) and follow-up (6 months post-target quit-day)

Outcome category: Stress

Outcome measure(s): Perceived Stress Scale – 14 (PSS-14)

Funding source Grants RO1CA77856 and K07 CA87714 from the National Cancer Institute; Glaxo-Wellcome, Inc. provid-
ed study medication but played no role in the design, conduct of study or interpretation of data analy-
sis

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort (smoking cessation service data)

Country: Spain

Data collection period: 2005 - 2008

Registry ID: N/A (cohort)

Participants Number of participants: N = 569

Sample characteristics (at baseline):
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Age (mean): 43.3 years (SD 9.9); Sex (% male): 50.6% (288/569)

Population category: general population; Specific population: general population

Nicotine dependence: Fagerström score, 6 (SD 2.3); Baseline cigarettes per day: 23.1 (SD 9.9); Motiva-
tion to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: multicomponent treatment, including 9 sessions of psy-
chological group therapy where the therapeutic relationship emphasised the active role of the partici-
pant

Pharmacological support for smoking cessation: 1 of the 3 drugs recommended by clinical practice
guidelines and based on participant preference: NRT in form of transdermal patches or chewing gum,
bupropion or varenicline

Psychotherapeutic or psychoactive support for mental health or mood: some participants in the
cohort were using psychotropic drugs (13%) and 30.3% of total sample were prescribed bupropion i.e.
received mood management

Outcomes Definition of cessation used: continued abstinence – self-reported no smoking since first day

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: self-reported smoking status verified by expired carbon monoxide (CO ≤ 10
ppm)

Definition of people who continued to smoke used: did not self-report continued abstinence; partici-
pants for which no data available were assumed to still be smoking

Time point(s) at which follow-up was conducted: day of clinical assessment, day before quitting
(Pre-D), day after quitting (Post-D), 1st week, 4th week (1-month) and 12th week (3-months)

Outcome category: Anxiety

Outcome measure(s): State Trait Anxiety Inventory (STAI)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Spain

Data collection period: Baseline from January 2010 and 2-year appointment at time of analysis (Feb-
ruary 2016)

Registry ID: ClinicalTrials.gov: NCT01122758

Participants Number of participants: N = 1081; Number included in meta-analysis: N = 188

Sample characteristics (at baseline):

Age (mean): 65.2 years (SD 8.9); Sex (% male): 80.8% (873/1081)

Martínez-González 2018 
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Population category: chronic physical condition; Specific population: data from CHAIN (COPD History
Assessment in Spain), a Spanish multi-centre study carried out at pulmonary clinics including people
who actively or previously smoked with COPD

Nicotine dependence: not measured; Baseline cigarettes per day: CPD per day not reported, pack years
cohort 55.3 (SD 28.2); Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: yearly minimal smoking cessation counselling offered
during follow-up, no other specific tobacco intervention was carried out to quit tobacco

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 'those who stopped smoking at time of second visit and persisted with-
out smoking until third visit’; smoking status was evaluated from the clinical history and it was con-
firmed by co-oximetry

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO

Definition of people who continued to smoke used: exact definition not reported; ‘those who contin-
ued smoking at all 3 visits’

Time point(s) at which follow-up was conducted: 2 years

Outcome category: Anxiety, Depression

Outcome measure(s): Hospital Anxiety and Depression Scale (HADS)

Funding source This study has been funded by AstraZeneca

Author conflicts of interest C. C. has received speaker fees from Novartis, Menarini, Boehringer Ingelheim, AstraZeneca, Glax-
oSmithKline, and Teva, and consulting fees from AstraZeneca, Esteve, GlaxoSmithKline, and Novartis.
B. G. C. has received speaker fees from AstraZeneca,Novartis, Menarini, and Chiesi. I. S. has received
company training fees from Novartis and speaker fees from Esteve. J. L. L.-C. has received honoraria
for lecturing, scientific advice, participation in clinical studies or writing for publications for: Almirall,
AstraZeneca, Bayer,Boehringer Ingelheim, Cantabria Pharma, Chiesi, Esteve, Faes, Ferrer, Gebro, Glax-
oSmithKline, Grifols, Menarini, MSD, Novartis, Pfizer, Rovi, Teva and Takeda. None declared for the re-
maining authors

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: non-randomised intervention study

Country: Spain

Data collection period: January – October 2015

Registry ID: not reported

Participants Number of participants: N = 92; Number included in meta-analysis: N = 92

Sample characteristics (at baseline):

Martínez-Vispo 2016 
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Age (mean): 44.5 years (SD 11.9); Sex (% male): 38% (35/92)

Population category: general population; Specific population: people who smoked and who wanted to
quit recruited via local media and healthcare systems

Nicotine dependence: FTND 4.8 (SD 2.2); Baseline cigarettes per day: 19.2 (SD 8.0); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: cognitive-behavioral psychological intervention Pro-
gram to Quit Smoking was delivered for 8 sessions, once a week. The intervention consisted of thera-
peutic contract, self-registration and graphic representation of cigarette consumption, general infor-
mation on tobacco and smoking, fading (gradual reduction of nicotine and tar intake), stimulus con-
trol, strategies for not having withdrawal syndrome of nicotine, physiological feedback of cigarette
consumption by measuring carbon monoxide (CO) in exhaled air in each session and relapse preven-
tion strategies

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: a participant was considered abstinent at the end of the intervention if
there was no smoking in the 24 hours prior to the last session and CO level was less than 10 ppm

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO < 10 ppm

Definition of people who continued to smoke used: exact definition not reported; participants not
available for bioverification at follow-up considered a ‘smoker’

Time point(s) at which follow-up was conducted: end of the intervention (8 weeks)

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 49; Number included in meta-analysis: N = 49

Sample characteristics (at baseline):

Age (mean): 41.9 years (SD 11.5); Sex (% male): 61.2% (30/49)

Mathew 2013 
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Population category: psychiatric population; Specific population: participants meeting criteria for
chronic form of depressive disorder and experiencing, or be in partial remission of, a major depressive
episode at baseline (PHQ-9 and DSM-IV)

Nicotine dependence: FTND 5.3 (SD 2.0); Baseline cigarettes per day: not reported; Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: Intervention group - Cognitive Behavioral Analysis Sys-
tem of Psychotherapy in combination with standard smoking cessation treatment (CBASP/ST); Com-
parison group - Health Education plus standard smoking cessation treatment (HE/ST); for both treat-
ment groups, 12 treatment sessions were provided by clinical psychologists and participants were in-
structed to set a quit date following Week 6 of treatment

Pharmacological support for smoking cessation: nicotine replacement therapy (NRT) was provided
to participants in both groups. Participants were provided with a total of 8 weeks of NRT, beginning on
the scheduled quit date and tapering from patches with 21 mg nicotine dosages to 14 and 7 mg patches

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - intervention group comprised a Cognitive Behavioral Analysis System of Psychotherapy (refer-
enced: McCullough 2000. Treatment for chronic depression: Cognitive behavioral analysis system of
psychotherapy (CBASP). New York: Guilford Press.)

Outcomes Definition of cessation used: ‘prolonged abstinence’ –defined as sustained abstinence from end of
treatment (EOT; visit 12) to 3-month follow-up, biochemically verified by expired CO (< 10 ppm) at the
3-month follow-up assessment; 7-day point-prevalence abstinence defined as self-report of no smok-
ing, not even a puF, in the 7 days prior to the selected time point of interest (visits 8 – 12) plus a corre-
sponding CO < 10 ppm

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: expired CO < 10 ppm

Definition of people who continued to smoke used: prolonged abstinence at 3-month follow-up used
to assign participants to ‘prolonged abstainers’ or ‘non-abstainers’; participants considered ‘non-ab-
stainers’ if reported smoking on 7 or more consecutive days or smoking at least once each week over 2
consecutive weeks

Time point(s) at which follow-up was conducted: data were collected from participants at the 12
weekly treatment sessions and follow-up sessions at 3 and 6 months

Outcome category: Depression, Mixed Anxiety + Depression, Positive Affect

Outcome measure(s): Beck Depression Inventory II (BDI-II); Positive and Negative Affect Scale (PANAS)

Funding source This work was supported the National Institute of Mental Health (R01 MH076776-03 to JAB), National
Cancer Institute (R25T CA057730 to ARM; S. Chang, Principal Investigator), and National Institutes of
Health (P30 CA016672 to the University of Texas MD Anderson Cancer Center)

Author conflicts of interest None declared

Notes Outcome data source: Published data
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Methods Study design: secondary analysis of RCT

Country: UK
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Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

97



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Data collection period: June 2007 – September 2009

Registry ID: ISRCTN 14352545

Participants Number of participants: N = 491; Number included in meta-analysis: N = 491

Sample characteristics (at baseline):

Age (mean): people who quit 51.5 years, people who smoked 47.7 years; Sex (% male): 45% (221/491)

Population category: general population; Specific population: people who smoked recruited from pri-
mary care

Nicotine dependence: FTND people who quit 4.8 (SD 2.0), people who smoked 5.7 (SD 2.2); Baseline cig-
arettes per day: people who quit 18.7 (SD 7.8), people who smoked 21.0 (SD 8.9); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: 7 weekly behavioural support sessions

Pharmacological support for smoking cessation: all prescribed NRT (nicotine patch) based on heavi-
ness of smoking; also randomised to receive additional oral NRT (6 mg or 12 mg) based on genotype or
nicotine dependence (phenotype)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported continuous abstinence at 6 months (with initial 2-week
grace period); participants considered to be continuously abstinent if they reported they had smoked
no more than 5 cigarettes since start of abstinence period

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: salivary cotinine level (< 15 ng/ml)

Definition of people who continued to smoke used: relapsers; non-responders or invalidated self-re-
ports counted as smoking

Time point(s) at which follow-up was conducted: assessed at 6 months

Outcome category: Anxiety

Outcome measure(s): State Trait Anxiety Inventory: State Scale Short Form (STAI-6)

Funding source This study was funded as part of a grant from the Medical Research Council, UK: G0500274

Author conflicts of interest Paul Aveyard has done consultancy and research on smoking cessation for pharmaceutical companies

Notes Outcome data source: Published data
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Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

McFall 2006 
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Participants Number of participants: N = 107; Number included in meta-analysis: N = 107

Sample characteristics (at baseline):

Age (mean): 52.1 years (SD 6.8); Sex (% male): 91.6% (98/107)

Population category: psychiatric population; Specific population: Veterans with Post Traumatic Stress
Disorder (PTSD)

Nicotine dependence: FTND 6.2 (SD 2.2); Baseline cigarettes per day: 26.3 (SD 14.5); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support and mood management – smoking
cessation behavioural counselling rolled into regularly scheduled mental health visits i.e. integrated
care (IC)

Pharmacological support for smoking cessation: pharmacological support received (bupropion or
NRT, or both)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - psychotropic medications for PTSD, supportive psychotherapy and some participants received
bupropion

Outcomes Definition of cessation used: 7-day point-prevalence abstinence (self-report)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (CO ≤ 10 ppm)

Definition of people who continued to smoke used: people who continued to smoke – failed to
achieve 7-day point-prevalence abstinence criterion

Time-point(s) at which follow-up was conducted: 2-, 4-, 6- and 9-months post-enrolment

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Short Form Health Survey – 36 (SF-36; mental health subscale)

Funding source The Northwest Network Mental Illness Research, Education and Clinical Center, the Center for Excel-
lence in Substance Abuse Treatment and Education, and a grant from the University of Washington Al-
cohol and Drug Abuse Institute

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 844

McMahon 1998 
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Sample characteristics (at baseline):

Age (Mean): 38 years; Sex (% male): 37%

Population category: general population; Specific population: employees from worksites

Nicotine dependence: not measured; Baseline cigarettes per day: 21; Motivation to quit: selected by
motivation to quit

Interventions Behavioural support for smoking cessation: a) self-help manuals only which included strategies to
learn about pattern (e.g. triggers, tracking habits), changing the pattern (e.g. making plan of action)
and reinforcing quitting (e.g. anticipating smoking urges); b) self-help manuals and incentives (USD 1
each day abstinent); or c) self-help manuals, incentives and group support (cognitive behavioural tech-
niques and social support)

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - group intervention were taught relaxation techniques as aid for coping with stress and quitting

Outcomes Definition of cessation used: point-prevalence – self-reported cessation (people who quit)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: self-reported abstinence verified using exhaled carbon monoxide (cut-oF
point of 9 ppm); cotinine samples collected at end of 6-month intervention

Definition of people who continued to smoke used: not reported point-prevalence abstinence at fol-
low-up

Time point(s) at which follow-up was conducted: pre-test (prior to any intervention), post-test (im-
mediately following 3-week intervention), 6-months (immediately following 2nd phase of intervention)
and 12, 18 and 24 months post-test

Outcome category: Stress

Outcome measure(s): Perceived Stress Scale: Short Form (PSS-4)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data

Other: description of interventions and biovalidation measures detailed in the 1994 paper (McMahon,
Jason & Salina, 1994)
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Methods Study design: longitudinal cohort

Country: Japan

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 191; Number included in meta-analysis: N = 162
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Sample characteristics (at baseline):

Age (mean): people who quit 33.3 years (SD 9.2), people who continued smoking 36.1 years (SD 8.8); Sex
(% male): 100% (191/191)

Population category: general population; Specific population: factory workers

Nicotine dependence: not measured; Baseline cigarettes per day: people who quit 15.7 (SD 10.1), peo-
ple who continued smoking 20.0 (SD 8.4); Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: definition unclear

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: people who continued smoking (‘smoking
group’)

Time point(s) at which follow-up was conducted: 6 months and 1 year post-enrolment

Outcome category: Mixed Anxiety and Depression

Outcome measure(s): General Health Questionnaire-30 (GHQ-30)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Methods Study design: longitudinal cohort

Country: USA

Data collection period: phase 1 (1996 – 1997) and phase 3 (1999 – 2000)

Registry ID: N/A (cohort)

Participants Number of participants: N = 656; Number included in meta-analysis: N = 110

Sample characteristics (at baseline):

Age (mean): 43.8 years (SD 13.3); Sex (% male): 41.3% (271/656)

Population category: chronic physical and/or psychiatric condition; Specific population: people living
independently with disabilities

Nicotine dependence: not measured; Baseline cigarettes per day: not reported; Motivation to quit: not
selected by motivation to quit

Mitra 2004 
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Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: people who quit reported smoking in phase I but not in phase III

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: people who are currently smoking – respondents
who reported smoking in past month in both study periods

Time point(s) at which follow-up was conducted: in phase 3 of study (1999 - 2000), 2 years after first
measurement

Outcome category: Positive Affect, Psychological Quality of Life (QoL)

Outcome measure(s): Short Form Health Survey-36 (SF-36; energy vitality and mental health sub-
scales)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 145; Number included in meta-analysis: ranges from N = 124 (Depres-
sion) to 138 (Anxiety)

Sample characteristics (at baseline):

Age (mean): Intervention: 49.2 years (SD 7.4), Control: 47.9 years (SD 6.6); Sex (% male): Intervention:
49.3% (36/73), Control: 48.6% (35/72)

Population category: chronic physical condition; Specific population: RCT of Positively Smoke Free
(PSF), an intensive group-therapy intervention targeting people with HIV who smoke, compared to
standard care

Nicotine dependence: Intervention Modified Fagerström Tolerance Questionnaire 4.8 (SD 2.1), Control
5.2 (SD 2.0); Baseline cigarettes per day: Intervention 12.8 (SD 10.1), Control 11.1 (SD 7.3); Motivation to
quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: A) Standard Care - participants were given a quit-smok-
ing brochure, brief advice to quit (i.e. < 5 minutes), and an offer of a 3-month supply of NRT; or B) In-
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tervention - Positively Smoke Free (PSF; an intensive 8-session group-therapy intervention targeting
people with HIV who smoke based on Social Cognitive Theory principles), choice of day or evening pro-
gramme with 6 – 8 participants per group; PSF programme emphasised the use of a buddy (supportive
friend/family member) to provide encouragement through quit attempt and were welcome to attend
sessions; travel fare provided to each PSF attendee (and buddies); PSF content was crafted to address
concerns particularly relevant to PLWH who smoke (e.g. specific risks of smoking to PLWH, co-morbid
psychiatric illness and substance use, social isolation, stress reduction, etc.); each session led by 2 co-
facilitators (a “professional” and a peer) and encourages the recounting of personal experiences as
well as a group interaction dynamic; sessions are 90 minutes long and occur weekly, except for the ses-
sion after Quit Day (Session 5) which is scheduled 3 days after the quit; at the first session, Quit Day is
defined as the day that all tobacco use will cease and is planned for the entire group 4 weeks thereafter

Pharmacological support for smoking cessation: standard care - 3-month supply of NRT

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – PSF content was crafted to address concerns particularly relevant to PLWH who smoke (e.g.
specific risks of smoking to PLWH, co-morbid psychiatric illness and substance use, social isolation,
stress reduction, etc.)

Outcomes Definition of cessation used: primary endpoint was 7-day self-reported, point-prevalence abstinence
at the final study visit (approximately 3 months post-quit date); participants reporting abstinence with
discrepant ECO levels of ≥ 10 parts per million (ppm) were coded as non-abstinent

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of bio-validation: expired CO (< 10 ppm)

Definition of people who continued smoking used: exact definition not reported; ‘non-abstinent’

Time point(s) at which follow-up was conducted: participants completed self-report questionnaires
on days 0, 42, and 132, as well as expired CO

Outcome category: Anxiety, Depression

Outcome measure(s): State-Trait Anxiety Inventory (STAI), Center for Epidemiologic Studies Depres-
sion Scale (CES-D)

Funding source This work was supported by grant R21 DA023362 from the National Institutes of Health/National Insti-
tute on Drug Abuse. It was also supported by the Clinical Core of the Center for AIDS Research at the Al-
bert Einstein College of Medicine and Montefiore Medical Center funded by the National Institutes of
Health (NIH AI-51519)

Author conflicts of interest Dr. Shuter has received grant support from the American Legacy Foundation and the Abbott Laborato-
ries Investigator Initiated Research Program

Notes Outcome data source: Unpublished data

Moadel 2012  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: UK

Data collection period: 1991 - 1995

Registry ID: N/A (cohort)

Participants Number of participants: N = 7089;Number included in meta-analysis: N = 991
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Sample characteristics (at baseline):

Age (mean): at birth 29 years (IQR 26 – 32); Sex (% male): 0% (0/7089)

Population category: pregnant population; Specific population: pregnant women

Nicotine dependence: not reported; Baseline cigarettes per day: not reported; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: point prevalence (exact definitions not provided)

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: people who temporarily quit or who continued to
smoke (exact definitions not provided)

Time point(s) at which follow-up was conducted: assessments of current smoking asked at 6 inter-
vals – 18 weeks and 32 weeks antenatal; 8 weeks, 8, 21 and 33 months postnatal

Outcome category: Depression

Outcome measure(s): Edinburgh Postnatal Depression Scale (EPDS)

Funding source The UK Medical Research Council, the Wellcome Trust, and the University of Bristol provided core sup-
port for this cohort study

Author conflicts of interest None specified

Notes Outcome data source: Published data

Munafò 2008  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Spain

Data collection period: March 2011 - October 2012

Registry ID: N/A (cohort)

Participants Number of participants: N = 678

Sample characteristics (at baseline):

Age (mean): 49.9 years (SD 11); Sex (% male): 57.5% (390/678)

Population category: general population; Specific population: people attending the smoking cessation
clinic at Seville’s Hospital Universitario Virgen Macarena

Pacheco 2017 
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Nicotine dependence: Fagerström test 6 (SD 2.4); Baseline cigarettes per day: CPD not reported, pack
years 37.4 (SD 22.2); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: a combined programme of pharmacological and in-
dividualised cognitive-behavioural psychological treatment was carried out at 5 time points: base-
line, 15 days, first, second and third month; in other follow-up visits possible problems connected with
the medication were assessed and abstinence was monitored; participants who did not complete the
scheduled visits were telephoned to check for possible adverse effects, especially those of a neuropsy-
chiatric nature

Pharmacological support for smoking cessation: at first visit, the pneumologist decided on the phar-
macological treatment-based participant characteristics (comorbidity, concomitant medication, cost
of treatment and preferences agreed with the participant): Bupropion (150 or 300 mg) or varenicline
(0.5 mg/day for 3 days; 0.5 mg/12 hours from the 4th to 7th day and 1 mg/12 hours from the 8th day
on), with a duration of 2 months in both cases; rescue nicotine gum was allowed at a decreasing rate
over the first few days after complete cessation

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – 56% of final population received bupropion; also received individualised cognitive-behavioural
psychological treatment but no further details

Outcomes Definition of cessation used: abstinence rate established by measuring exhaled CO – no further de-
tails

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO

Definition of people who continued to smoke used: exact definition not reported, ‘smoker’ at 3-
month follow-up

Time point(s) at which follow-up was conducted: 3 months

Outcome category: Anxiety, Depression

Outcome measure(s): Hospital and Anxiety Depression Scale (HADS)

Funding source This research project was financed by Fundación Neumosur 7/2008

Author conflicts of interest The authors declare no conflict of interest

Notes Outcome data source: Published data

Pacheco 2017  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Brazil

Data collection period: May 2012 – August 2012

Registry ID: N/A (cohort)

Participants Number of participants: N = 142

Sample characteristics (at baseline):

Age (mean): mean not reported, 64% between 40 - 59 years; Sex (% male): 29.6% (42/142)

Pawlina 2015 
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Population category: general population; Specific population: participants spontaneously sought out
the smoking cessation programme at 1 of 4 healthcare facilities in the city of Cuiabá, Brazil

Nicotine dependence: 98/142 (69%) had a FTND score ≥ 6 (indicating high or very high nicotine depen-
dence); Baseline cigarettes per day: 56 (39.4%) smoked 11 - 20 cigarettes/day; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: all participants were treated with the same protocol -
nicotine replacement therapy, bupropion and CBT; at the initial session participants were submitted to
an initial psychological evaluation by a psychologist, who counselled them in relation to the proposed
treatment plan, and scheduled the first CBT session; participants were invited to attend 4 weekly 90-
minute group CBT sessions (10 - 15 participants each); participants were also offered the option to at-
tend 5 follow-up sessions, at 15, 30, 60, 90, and 180 days after the initial 4-week treatment period

Pharmacological support for smoking cessation: during the initial interview, the participants were
evaluated by the physician responsible for the programme and subsequently received the appropriate
medication; states participants received nicotine replacement therapy and bupropion – no further de-
tails

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – states all participants received bupropion

Outcomes Definition of cessation used: exact definition not reported; ‘able to quit smoking’

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: exact definition not reported; ‘those who contin-
ued to smoke’

Time point(s) at which follow-up was conducted: 45 days, 6 months

Outcome category: Anxiety, Depression, Stress

Outcome measure(s): Beck Anxiety Inventory (BAI); Beck Depression Inventory (BDI); Lipp Inventory of
Stress Symptoms for Adults

Funding source None

Author conflicts of interest None specified

Notes Outcome data source: Published data

Pawlina 2015  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Thailand

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 620

Sample characteristics (at baseline):
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Age (mean): 33.6 years (SD 11.6); Sex (% male): 97.7% (606/620)

Population category: general population; Specific population: hospital outpatients in Nakhon Path-
om province (Thailand) who screened positive for moderate risk for tobacco and alcohol use and in-
volved in a RCT comparing smoking cessation treatment that integrated a brief alcohol intervention
and smoking cessation or alcohol intervention alone

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: treatment consisted of 3-weekly individual counselling
sessions, with a quit date occurring at the second session in the integrated smoking and alcohol inter-
vention, and the smoking cessation-only intervention; in the brief alcohol-only intervention, no quit
date for smoking occurred

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: timeline follow-back (TLFB) interview was used to assess alcohol and
cigarette use. Participants report the number of cigarettes smoked and number of alcoholic drinks con-
sumed on each day in the past 7 days; 7-day point-prevalence smoking abstinence was assessed at 3
and 6 months after counselling completion

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: exact definition not reported; ‘no abstinence’

Time point(s) at which follow-up was conducted: 3 and 6 months after counselling completion

Outcome category: Anxiety, Depression

Outcome measure(s): Hospital and Anxiety Depression Scale (HADS)

Funding source Thai Health Promotion Foundation

Author conflicts of interest None specified

Notes Outcome data source: Published data

Peltzer 2015  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 28

Sample characteristics (at baseline):

Age (mean): 40.0 years (SD 12.5); Sex (% male): 37.5%

Pertschuk 1979 
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Population category: general population; Specific population: participants in a smoking cessation pro-
gramme

Nicotine dependence: not measured; Baseline cigarettes per day: 34.7 (SD 11.6); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support for smoking cessation (weekly
group sessions and follow-up meetings), including identifying patterns of tobacco use, stimulus control
and contingency management techniques

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: some participants reported
use of psychotropic medication i.e. mood management

Outcomes Definition of cessation used: self-reported (exact definition of abstinence not reported)

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: participants who did not successfully stop smok-
ing in the treatment programme

Time point(s) at which follow-up was conducted: from smoking records throughout treatment and
2-month follow-up after completion of treatment programme

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): participants completed a questionnaire reporting any overall change in anxi-
ety, depression, anger, or irritability experienced during the previous 4 months; participants were also
asked to indicate the occurrence of a range of symptoms over the 4-month period, including appetite
loss, insomnia, nightmares, hopelessness, tension, apathy, difficulty in concentration, and temper out-
bursts

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data

Pertschuk 1979  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: April 2000 – June 2003

Registry ID: not reported

Participants Number of participants: N = 322

Sample characteristics (at baseline):

Age (mean): 42 years (SD 13); Sex (% male): 30% (97/322)

Population category: psychiatric population; Specific population: people with unipolar depression

Prochaska 2008 
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Nicotine dependence: FTND 4.0 (SD 2.5); Baseline cigarettes per day: 15.5 (SD 10.1); Motivation to quit:
not selected by motivation to quit, “recruitment material stated that participants did not have to want
to quit smoking to participate”

Interventions Behavioural support for smoking cessation: a computerised system that provided individualised
feedback to motivate people who smoked to quit. Followed by 6 sessions of individual cognitive–be-
havioural counselling (motivational counselling and cessation treatment). The control group received
brief cessation advice only

Pharmacological support for smoking cessation: nicotine patches and possible use of bupropion
(not for control group)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - individual cognitive-behavioural counselling, which included mood management

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired air carbon monoxide (≤ 10 ppm)

Definition of people who continued to smoke used: people who smoked and had not reported 7-day
point-prevalence abstinence and did not score CO ≤ 10 ppm

Time point(s) at which follow-up was conducted: baseline (before randomisation into treatment
group), 3, 6, 12 and 18 months after baseline

Outcome category: Depression and Psychological Quality of Life (QoL)

Outcome measure(s): Beck's Depression Inventory-II (BDI-II); The Mental Component Summary of the
Medical Outcomes Study Short Form (SF–36), days with emotional problems

Funding source National Institute on Drug Abuse (grants K23 DA018691, K05 DA016752, and P50 DA09253) and the,
State of California Tobacco- Related Disease Research Program (grant 13KT–0152)

Author conflicts of interest None specified

Notes Outcome data source: Published data

Prochaska 2008  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: multiple - most sites in USA and Canada, also sites in India, Iran, Pakistan and Tunisia

Data collection period: December 2005 - June 2010

Registry ID: ClinicalTrials.gov: NCT00689611

Participants Number of participants: N = 225

Sample characteristics (at baseline):

Age (mean): 54 years (SD 10); Sex (% male): 84.4% (190/225)

Population category: chronic physical condition; Specific population: people who actively smoked (av-
erage ≥ 10 CPD in past year) who suffered a MI with ≥ 24 hours hospitalisation were recruited in the ZES-
CA (9 weeks bupropion versus placebo)

Qi Zhang 2014 
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Nicotine dependence: FTND bupropion 5.4 (SD 2.2), placebo 5.5 (SD 2.0);Baseline cigarettes per day:
not measured; Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: prior to initiation of study medication, all participants
received a standardised non-pharmacologic smoking cessation intervention

Pharmacological support for smoking cessation: 9 weeks of bupropion (150 mg once daily for 3 days,
then 150 mg twice daily) or placebo

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment – 109/225 participants included in analysis were in the bupropion group

Outcomes Definition of cessation used: abstinence was biochemically validated by an exhaled carbon monoxide
level of ≤ 10 ppm during all clinic visits; secondary endpoint of ZESCA trial was point-prevalence smok-
ing abstinence at 12 months; ‘persistent quitters’ defined as abstinence at all follow-ups

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO (≤ 10 ppm)

Definition of people who continued to smoke used: ‘smokers’ defined as reported smoking on at
least 1 occasion

Time point(s) at which follow-up was conducted: 6 and 12 months

Outcome category: Depression, Psychological Quality of Life (QoL)

Outcome measure(s): Beck Depression Inventory II (BDI-II) used in circulation abstract; EuroQol-5D
(EQ-5D) used in main paper

Funding source This ZESCA trial was funded by the Canadian Institutes of Health Research (Grant NCT64989) and the
Heart and Stroke Foundation of Quebec

Author conflicts of interest Dr. Eisenberg received funding from Pfizer Canada Inc., to conduct the Evaluation of Vareni-
cline (Champix) in Smoking Cessation for Patients Post-Acute Coronary Syndrome(EVITA) Trial
(NCT00794573); all other authors have no potential conflicts to disclose

Notes Outcome data source: Published data

Qi Zhang 2014  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Norway

Data collection period: February 1999 – September 2001

Registry ID: not reported

Participants Number of participants: N = 240;Number included in meta-analysis: N = 218

Sample characteristics (at baseline):

Age (mean): 56.5 years; Sex (% male): 79.3% (173/218)

Population category: chronic physical conditions; Specific population: people with myocardial infarc-
tion/unstable angina/recent coronary bypass

Quist-Paulsen 2006 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

110



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Nicotine dependence: not measured; Baseline cigarettes per day: people who quit 14 (SD 6), people
who continued to smoke 16 (SD 7); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: self-help booklet with regular health practitioner con-
tact (intervention) or very brief advice (usual care)

Pharmacological support for smoking cessation: those with strong withdrawal urges were encour-
aged to use nicotine replacements (gum or patch)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported point-prevalence smoking cessation (i.e. people who
smoked who claimed they had quit)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: nicotine metabolite concentration in urine < 2.0 mmol/mol creatine

Definition of people who continued to smoke used: people who sustained smoking – if stated they
were still smoking or claimed to have quit but urinary nicotine metabolite concentration above cut-oF

Time-point(s) at which follow-up was conducted: 12-month follow-up

Outcome category: Psychological Quality of Life (QoL), Social outcome

Outcome measure(s): Cardiac Arrhythmia Suppression Trial (CAST) inventory (mental health and so-
cial function subscales)

Funding source Vest-Agder Council for Public Health, Sørlandet Hospital HF, Charity "Sykehuset i vaare hender"

Author conflicts of interest None specified

Notes Outcome data source: Published data

Quist-Paulsen 2006  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: December 2010 - September 2014

Registry ID: ClinicalTrials.gov: NCT01314001

Participants Number of participants: N = 1246; Number included in meta-analysis: N = 823

Sample characteristics (at baseline):

Age (mean): 45.7 years; Sex (% male): 56.4%

Population category: general population; Specific population: people who smoked, who were seeking
treatment and recruited from the community by 4 North-American academic medical centres

Nicotine dependence: FTCD 5.3 (SD2.3); Baseline cigarettes per day: 18.3; Motivation to quit: selected
by motivation to quit

Robinson 2019 
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Interventions Behavioural support for smoking cessation: all participants received the National Cancer Institute's
'Clearing the Air' smoking cessation self-help manual and counselling, starting with a 1-hour in-person
pre-quit session; a target quit date was set for week 1, at which time a second counselling session oc-
curred; subsequent brief (15-minute) counselling sessions were conducted over the telephone at weeks
4 and 8 post-TQD; the counselling and manual both took a cognitive-behavioural approach to smoking
cessation, including coping with triggers and withdrawal-related symptoms

Pharmacological support for smoking cessation: participants randomised to receive NRT, varenicline
or placebo (stratified by nicotine metabolite ratio or ‘NMR’); subsequently attended a pre-quit session
for counselling and received study medication; A) varenicline (or placebo pills) were taken for 12 weeks,
starting the day after the pre-quit visit; B) NRT (or placebo patches) was taken for 11 weeks, starting on
the morning of the TQD; participants in the varenicline group (n = 420) received active medication, with
dose titration at days 1 – 3 (0.5 mg once daily), days 4 – 7 (0.5 mg twice daily), and days 8 – 84 (1.0 mg
twice daily), and placebo patches; participants in the NRT group (n = 418) received placebo pills and ac-
tive NRT, with dose titration at weeks 1 - 6 (21 mg), weeks 7 - 8 (14 mg) and weeks 9 - 11 (7 mg); partici-
pants in the placebo group (n = 408) received placebo pills and patches

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: 7-day point-prevalence abstinence at weeks 24 and week 52 post-quit

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (≤ 8 ppm) measured at each clinic visit

Definition of people who continued to smoke used: not fulfilling 7PPA at 24- or 52-week follow-up

Time point(s) at which follow-up was conducted: weeks 1, 4, 8, 11, 24, and 52 post-TQD

Outcome category: Mixed Anxiety + Depression, Positive Affect

Outcome measure(s): Positive and Negative Affect Scale (PANAS)

Funding source This project was supported by a grant from the National Institutes of Health (U01DA20830) and by MD
Anderson's Cancer Center Support Grant (P30CA016672); Pfizer provided varenicline and placebo pills
at no cost

Author conflicts of interest Caryn Lerman received study medication and support for medication packaging from Pfizer; she has
also consulted to Gilead, and has been a paid expert witness in litigation against tobacco companies.
Rachel Tyndale has acted as a consultant to Apotex and to Quinn Emmanuel. Paul Cinciripini served on
the scientific advisory board of Pfizer Pharmaceuticals, did educational talks sponsored by Pfizer on
smoking cessation from 2006 to 2008, and has received grant and medication support from Pfizer. Dr.
Schnoll receives medication and placebo free of charge from Pfizer for other clinical trials and has pro-
vided consultation to Pfizer and GlaxoSmithKline. Dr. Benowitz has been a consultant to pharmaceuti-
cal companies that market smoking cessation medications, including Pfizer, and has served as an ex-
pert witness in litigation against tobacco companies. Dr. Hawk receives medication and placebo free of
charge from Pfizer for an ongoing clinical trial. The remaining authors declare no competing interests

Notes Outcome data source: Unpublished data
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Methods Study design: longitudinal cohort

Country: Portugal

Rocha 2017 
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Data collection period: November 2013 – July 2015

Registry ID: N/A (cohort)

Participants Number of participants: N = 65; Number included in meta-analysis: N = 65

Sample characteristics (at baseline):

Age (mean): 55.7 years (SD 10.8); Sex (% male): 91% (59/65)

Population category: chronic physical condition; Specific population: participants who smoked and
suffered an acute coronary syndrome, followed from hospital discharge

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: primary outcome was 7-day point-prevalence tobacco abstinence 6 and
12 months after clinical discharge; participants responded either ‘yes’ or ‘no’ to the question: ‘Have you
smoked a cigarette, even a puF, in the past seven days?’

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: exact definition not reported; ‘smokers’

Time point(s) at which follow-up was conducted: 6 and 12 months after clinical discharge

Outcome category: Anxiety, Depression

Outcome measure(s): Hospital and Anxiety Depression Scale (HADS)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Unpublished data

Rocha 2017  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Spain

Data collection period: 2009 - 2014

Registry ID: N/A (cohort)

Participants Number of participants: N = 242; Number included in meta-analysis: N = 242

Sample characteristics (at baseline):

Rodríguez-Cano 2016 
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Age (mean): 41.7 years (SD 10.1); Sex (% male): 37.6% (91/242)

Population category: general population; Specific population: people who smoked and wished to take
part in a smoking cessation programme

Nicotine dependence: FTND 5.1 (SD 2.1); Baseline cigarettes per day: 20.6 (SD 7.1); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: the Smoking Cessation Programme based on CBT was
delivered in groups of 6 - 8; it is a standardised and manualised treatment consisting of 6 sessions (1
per week) with the following elements - treatment contract, self-report and graphic representation of
cigarette consumption, information about tobacco, stimulus control, activities for the avoidance of
withdrawal syndrome, physiological feedback (CO in exhaled air) on cigarette consumption, nicotine
fading (change of cigarette brands each week progressively decreasing the intake of nicotine and tar),
and relapse-prevention strategies

Pharmacological support for smoking cessation: participants did not use pharmacological smok-
ing-cessation treatment during the Smoking Cessation Programme or during follow-up

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: criteria used for point-prevalence abstinence at the end of treatment
was not smoking in the past 24 hours; at 1 and 3 months follow-up point-prevalence abstinence was
defined as not smoking in the past 7 days and at 6- and 12-months follow-up, not smoking in the
past 30 days. A participant presenting continuous abstinence at the 12-months follow-up (not having
smoked, not even a puF since the end of treatment) was considered to belong to the abstainer group

Cessation definition used for outcome(s) in this analysis: multiple (prolonged and continuous absti-
nence)

Measure of biovalidation: expired CO (≤ 10 ppm)

Definition of people who continued to smoke used: those who did not quit smoking at the end
of treatment and continued smoking during the follow-ups were considered ‘smokers’; those who
stopped smoking at the end of the treatment but were smoking during follow-up were considered ‘re-
lapsers’

Time point(s) at which follow-up was conducted: 1, 3, 6 and 12 months follow-up

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Funding source This research was supported by the Spanish Ministerio de Ciencia y Competi-tividad (Project reference:
PSI2012-31196) and by FEDER (European Regional Development Fund)

Author conflicts of interest "There are none"

Notes Outcome data source: Published data

Rodríguez-Cano 2016  (Continued)

 
 

Study characteristics

Methods Study design: non-randomised intervention study

Country: Spain

Data collection period: not stated

Saiz Martinez 2016 
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Registry ID: not reported

Participants Number of participants: N = 81

Sample characteristics (at baseline):

Age (mean): 43.4 years (SD 8.8); Sex (% male): 72.8%

Population category: psychiatric population; Specific population: People with schizophrenia allocated
to continue smoking or take varenicline or use NCT patches

Nicotine dependence: not measured; Baseline cigarettes per day: 28 (SD 12.3); Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: Varenicline or NCT patches, no further details.

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: not reported

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not reported

Definition of people who continued to smoke used: not reported

Time point(s) at which follow-up was conducted: 3 and 6 months

Outcome category: Depression, Mixed Anxiety + Depression, Positive Affect

Outcome measure(s): Hamilton Depression Rating Scale (HDRS); Positive and Negative Syndrome
Scale (PANSS)

Funding source None specified

Author conflicts of interest Authors have not supplied their declaration of competing interest

Notes Outcome data source: Published data

Saiz Martinez 2016  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Brazil

Data collection period: August 2006 – August 2007

Registry ID: N/A (cohort)

Participants Number of participants: N = 60

Sample characteristics (at baseline):

Age (mean): 54 years (SD 10); Sex (% male): 52% (31/60)

Sales 2009 
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Population category: chronic physical conditions; Specific population: people with cardiothoracic dis-
ease

Nicotine dependence: FTND, quitters 5.6, non-quitters 6.6; Baseline cigarettes per day: 39.2 (SD 19.6);
Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: weekly and bi-weekly group counselling sessions based
on behaviour modification counselling, followed by monthly phone contact after end of group treat-
ment

Pharmacological support for smoking cessation: combination of NRT and bupropion recommended

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: ‘self-reported cessation’; reference to 'remaining abstinent' and 'contin-
uously abstinent'

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired air carbon monoxide (≤ 10 ppm)

Definition of people who continued to smoke used: ‘non-quitters’ (not reported cessation and ex-
haled CO > 10 ppm)

Time point(s) at which follow-up was conducted: 12 months after baseline

Outcome category: Positive Affect; Psychological Quality of Life (QoL)

Outcome measure(s): Medical Outcomes Study 36-item Short-Form Health Survey (SF-36) domains: vi-
tality, mental health and mental component summary

Funding source None specified

Author conflicts of interest No declarations specified; however, Maria Penha Uchoa Sales listed as Co-ordinator of the Smoking
Control Program at the Dr Carlos Alberto Studhart Gomes Hospital de Messejana, Fortaleza, Brazil

Notes Outcome data source: Published data

Sales 2009  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Spain

Data collection period: the SUN project started December 1999 with participants followed up every 2
years

Registry ID: N/A (cohort)

Participants Number of participants: N = 8556

Sample characteristics (at baseline):

Age (mean): information not available; Sex (% male): information not available

Population category: general population; Specific population: general population

Sanchez-Villegas 2008 
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Nicotine dependence: information not available; Baseline cigarettes per day: information not available;
Motivation to quit: not selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: some participants were us-
ing antidepressants at follow-ups, i.e. received mood management

Outcomes Definition of cessation used: continuous abstinence - ‘ex-smokers who had quit smoking more than
10 years ago’

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: ‘smokers’

Time point(s) at which follow-up was conducted: baseline and at 2-, 4-, 6-year follow-ups after base-
line; mean follow-up period was 47.4 months

Outcome category: Depression

Outcome measure(s): presence of self-reported physician diagnosis or use of antidepressant medica-
tion, or both

Funding source The SUN Project has received funding from the Spanish Government (current Grants PI10/02658,
PI10/02293, PI13/00615, PI14/01798, RD06/0045, G03/140 and 87/2010), the Navarra Regional Govern-
ment (45/2011, 27/2011) and the University of Navarra

Author conflicts of interest None specified

Notes Outcome data source: Published data

Sanchez-Villegas 2008  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Australia

Data collection period: 4th August 2009 – 30th April 2014

Registry ID: Australian New Zealand Clinical Trials Registry: ACTRN12609001039279

Participants Number of participants: N = 235; Number included in meta-analysis: N = 121

Sample characteristics (at baseline):

Age (mean): 42 years (SD 11); Sex (% male): 59% (138/235)

Population category: psychiatric population; Specific population: people who smoked with a psychotic
disorder were recruited across 3 sites (in Newcastle, Sydney and Melbourne, Australia)

Nicotine dependence: not measured; Baseline cigarettes per day: 28.2 (SD 14.6); Motivation to quit: se-
lected by motivation to quit

Sankaranarayanan 2016 
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Interventions Behavioural support for smoking cessation: participants received either (a) a face-to-face multicom-
ponent ‘Healthy Lifestyle’ intervention for smoking cessation and cardiovascular (CVD) risk reduction
(NRT plus a total of 17 sessions consisting of the initial 90-minute common session then 7 further 1-
hour weekly sessions, plus 3 fortnightly hour-long sessions and monthly ‘booster’ sessions of 1 hour
duration for 6 months base on CBT and using motivational interviewing and contingency manage-
ment); or (b) a predominantly telephone-based, less intensive intervention focusing mainly on moni-
toring use of NRT and CVD risk behaviours, and delivered at the same intervals as the Healthy Lifestyles
intervention condition; telephone-based sessions were scheduled to be approximately 10 mins dura-
tion and at weeks 4, 8, and 15; participants attended 30-min face-to-face sessions where NRT was dis-
pensed

Pharmacological support for smoking cessation: for the first 6 months of the study, all participants
had access to NRT

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - 92.7% of overall sample were taking antipsychotics (N = 205); 61.5% (N = 136) were taking anti-
depressant and mood stabilisers; 14.9% (N = 33) were taking an anxiolytic

Outcomes Definition of cessation used: (point prevalence) abstinent vs. non-abstinent (at 12 months)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (reported in NCT record)

Definition of people who continued to smoke used: exact definition not reported, 'non-abstinent'

Time point(s) at which follow-up was conducted: 3.5 and 12 months

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Funding source Funding for this work was received from the Australian National Health and Medical Research Council
(NHMRC project Grantnumber: 569210) and the Commonwealth Department of Health and Ageing. The
Priority Research Centre for Brain and Mental Health Research, University of Newcastle, Australia pro-
vided financial assistance for statistical analysis. Nicotine Replacement Therapy (NRT) was provided
free to the study by GlaxoSmithKline (GSK)

Author conflicts of interest The authors report no financial partnership or speaking engagements with GSK, and GSK was not in-
volved in any other aspect of the study design or analysis. None of the authors have any conflicts of in-
terest to declare

Notes Outcome data source: Unpublished data

Sankaranarayanan 2016  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: 1992/1993, 1996/1997, 2000/2001

Registry ID: N/A (cohort)

Participants Number of participants: N = 158,734; Number included in meta-analysis: N = 11,809

Sample characteristics (at baseline):
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Age (mean): range 29 – 71 years; Sex (% male): 0% (0/158,734)

Population category: general population; Specific population: female nurses

Nicotine dependence: not measured; Baseline cigarettes per day: 16.8 (SD 10.3); Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported point prevalence (exact definition of abstinence not report-
ed)

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: people who currently smoked (self-reported)

Time point(s) at which follow-up was conducted: baseline, 4 years and 8 years after baseline

Outcome category: Psychological Quality of Life (QoL), Social outcome

Outcome measure(s): Short Form Health Survey – 36 (SF-36; mental health composite and social func-
tioning subscale)

Funding source Supported by grants CA87979, CA50385, and K07 CA92696-02 (Cooley) from the National Institutes of
Health, and a grant from the Robert Wood Johnson Foundation #55769 (Sarna)

Author conflicts of interest None specified

Notes Outcome data source: Published data

Sarna 2008  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: June 2009 – April 2014

Registry ID: ClinicalTrials.gov: NCT01047527

Participants Number of participants: N = 180; Number included in meta-analysis: N = 180

Sample characteristics (at baseline):

Age (mean): 45.9 years (SD 12.3); Sex (% male): 50% (90/180)

Population category: general population; Specific population: people who smoked taking part in a RCT
of standard (8 weeks), extended (24 weeks), or maintenance (52 weeks) transdermal nicotine therapy

Nicotine dependence: FTND: 5.3 (SD 1.9); Baseline cigarettes per day: 16.9 (SD 8.4); Motivation to quit:
selected by motivation to quit

Schnoll 2016 
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Interventions Behavioural support for smoking cessation: all participants received brief counselling (8 sessions)
based on established treatment guidelines and focused on preparing for cessation, managing urges
and triggers to smoking, and developing strategies to avoid relapse

Pharmacological support for smoking cessation: participants randomised to standard (8 weeks),
extended (24 weeks), or maintenance (52 weeks) transdermal nicotine therapy (21 mg); for the cur-
rent study, only participants randomised to 8 weeks of treatment were included in order to standardise
nicotine patch treatment duration

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement.

Outcomes Definition of cessation used: point-prevalence abstinence at 6 months - self-reported abstinence from
smoking for 7 days prior to the assessment and biochemically confirmed with breath carbon monoxide

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (≤ 10 ppm)

Definition of people who continued to smoke used: exact definition not reported; participants who
withdrew from the study, failed to provide a CO sample, or had a CO greater than 10 ppm were consid-
ered continuing to smoke

Time point(s) at which follow-up was conducted: week 8 and 6 months

Outcome category: Anxiety, Depression

Outcome measure(s): Beck Anxiety Inventory (BAI); Inventory of Depressive Symptomology (IDS)

Funding source This research was supported by grants from the National Institute on Drug Abuse (R01DA025078 and
R01DA033681) and from the National Cancer Institute (R01CA165001 and P50CA143187)

Author conflicts of interest Dr.Schnoll and Dr. Hitsman receive medication and placebo free of charge from Pfizer and have provid-
ed consultation to Pfizer; Dr.Schnoll has also consulted with GlaxoSmithKline; these companies had no
involvement in this study

Notes Outcome data source: Published data

Schnoll 2016  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 158

Sample characteristics (at baseline):

Age (mean): not reported, age range 25 – 44 years; Sex (% male): 100% (158/158)

Population category: general population; Specific population: general population

Schwartz 1968a 
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Nicotine dependence: not measured; Baseline cigarettes per day: average not reported; Motivation to
quit; selected by motivation to quit

Interventions Behavioural support for smoking cessation: individual counselling or group methods

Pharmacological support for smoking cessation: 1 group received medication (pill), but were not in-
cluded in this analysis

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: point-prevalence - self-reported at least 85% reduction in smoking from
the pretreatment level

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: did not have at least 85% reduction in smoking
from the pretreatment level

Time point(s) at which follow-up was conducted: end of treatment (8 weeks after baseline)

Outcome category: Anxiety

Outcome measure(s): The Reaction Index

Funding source Public Health Service grant 05-15-D67 (a Cancer demonstration grant) from the National Center for
Chronic Disease Control

Author conflicts of interest None specified

Notes Outcome data source: Published data

Schwartz 1968a  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Spain

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 147

Sample characteristics (at baseline):

Age (mean): CBT 43.8 years (SD 12.8), CBT+CM 43.5 years (SD 13.5); Sex (% male): CBT 44.6% (33/74),
CBT+CM 32.9% (24/73)

Population category: general population; Specific population: people who smoked and were seeking
treatment

Nicotine dependence: CBT FTND 5.4 (SD 1.8), CBT+CM 5.4 (SD 1.9); Baseline cigarettes per day: CBT 20.7
(SD 8), CBT+CM 20.2 (SD 8.4); Motivation to quit: selected by motivation to quit

Secades-Villa 2015 
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Interventions Behavioural support for smoking cessation: randomised to CBT or CBT + contingency management
(CM); CBT protocol was implemented in group-based sessions of 5 or 6 participants, for 1 hour per week
for 6 weeks with quit date occurring at the 5th session; the main component was nicotine fading where
from the first to the fourth week, participants were asked to gradually reduce their nicotine intake
based on a weekly reduction of 30%; other components included information about tobacco, a behav-
ioural contract, self-monitoring and graphical representation of cigarette smoking, stimulus control,
strategies for controlling nicotine withdrawal symptoms, physiological feedback (measured by CO and
cotinine), training in alternative behaviours, social reinforcement of objective completion and absti-
nence, and relapse prevention strategies; CO and cotinine specimens were collected twice a week and
participants were informed of the outcome; CM for smoking abstinence included a voucher programme
in which nicotine abstinence was reinforced on an escalating schedule of reinforcement with a reset
contingency - points were earned for specimens testing negative for cotinine (80 ng/ml); CM for shap-
ing abstinence included a voucher programme in which progressive reductions in cotinine (with absti-
nence also as the final target) were reinforced according to an individualised percentile schedule; max-
imum amount that participants could earn in both conditions was EUR 300 (USD 339) + points were ex-
changeable for vouchers with a variety of uses

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported and bioverified 7-day point-prevalence abstinence at end
of treatment, 1-month and 6-month follow-up

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (< 4 ppm), urine cotinine levels (< 80 ng/ml)

Definition of people who continued to smoke used: exact definition not reported; missing partici-
pants at assessment period were considered non-abstinent

Time point(s) at which follow-up was conducted: EOT, 1 month and 6 months

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Funding source This research was supported by the Spanish Ministry of Science and Innovation Grants (PSI2011-22804
and PSI2011-23395) and by the Pre-doctoral Grants BP12-037, from the Foundation for the Promotion
of Applied Scientific Research and Technology in Asturias and BES-2012-053988, from the Spanish Min-
istry of Economy and Competitiveness

Author conflicts of interest None specified

Notes Outcome data source: Published data

Secades-Villa 2015  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Country: Spain

Data collection period: January 2015 – July 2018

Registry ID: ClinicalTrials.gov: NCT03163056

Secades-Villa 2019 
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Participants Number of participants: N = 120

Sample characteristics (at baseline):

Age (mean): CBT+BA 50.6 years (SD 10.2), CBT+BA+CM 52.7 years (SD 8.9); Sex (% male): CBT+BA 35%
(21/60), CBT+BA+CM 23.3% (14/60)

Population category: general population; Specific population: people who smoked and were seeking
treatment recruited from the community via flyers, radio, television, web-based, and newspaper adver-
tisements

Nicotine dependence: CBT+BA FTND 6.9 (SD 1.8), CBT+BA+CM 6.2 (SD 1.8); Baseline cigarettes per day:
CBT+BA 23 (SD 8.2), CBT+BA+CM 20.7 (SD 6.7); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: participants randomised to A) CBT plus behavioural ac-
tivation (BA) – empirically-supported psychological intervention for quitting smoking; main compo-
nents were psychoeducation on cigarette use, nicotine fading (i.e. a 30% weekly reduction of nicotine
consumption from the 1st to the 4th week and abstinence from 48 hours prior to the 5th session on-
wards), self-monitoring and graphical representations of nicotine intake reductions, stimulus control,
relaxation, role-playing in alternative behaviours, development of a preventive relapse plan through
training in coping skills, and enhancement of social support (BA element described below); or B) CBT
plus BA plus contingency management (CM) which includes interventions previously described + CM
protocol for reinforcing abstinence - participants were given vouchers redeemable for a variety of uses
contingent upon negative CO and cotinine samples, incentives followed an escalating schedule of re-
inforcement; if participants had CO or cotinine readings indicating smoking status (i.e. CO ≥ 5 ppm and
cotinine levels ≥ 81 ng/ml), they did not receive the voucher and the next abstinent sample was reset
to the initial value; after the reset occurred, if participants provided 3 consecutive abstinent samples,
the voucher value that they received was the same as the one given before the reset - total amount that
participants could earn during the 8-week treatment phase was EUR 175 (USD 200)

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - participants in both conditions took part in BA module which was delivered from the 1st ses-
sion, its main goal being to increase the number of pleasant activities participants engage in - activa-
tion assignment was based on participants’ activity hierarchy of level of difficulty and interest; ther-
apists worked with participants in a collaborative way to identify life values and objectives; through
sessions 2 – 8, therapists and participants agreed on 2 – 3 activation goals aimed to enhance activa-
tion and decrease avoidance patterns of behaviour; other treatment components included - discus-
sion of the treatment rationale, psychoeducation on the relationship between smoking and depression
(through functional analysis of behaviour and written materials developed by therapists), weekly ac-
tivity and mood monitoring, and social support through social contracts that consisted of identifying
which people in the participants’ lives they would like to get support from when engaging in new posi-
tive activities

Outcomes Definition of cessation used: 2 measures of smoking were assessed, 1) point prevalence (i.e. the per-
centage of participants being abstinent for a minimum of 24 hours at the post-treatment and 7 days
prior to the visit at 1-, 2-, 3- and 6-month follow-ups) and 2) continuous abstinence, defined as number
of days without smoking, not even a puF, since quit day in each of the time frames

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO; urine cotinine levels

Definition of people who continued to smoke used: exact definition not reported; ‘smoker’; in-
stances in which participants did not submit urine/CO samples were rendered as positive

Time point(s) at which follow-up was conducted: 1-, 2-, 3- and 6-month follow-up

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory II (BDI-II)

Secades-Villa 2019  (Continued)
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Funding source This research was supported by the National Agency of Research of the Spanish Ministry of
Science, Innovation and Universities and the European Regional Development Fund MINECO/FED-
ER(PSI2015-64371-P)and by two predoctoral grants from the National Agency of Research of the Span-
ish Ministry of Science, Innovation and Universities (BES-2016-076663/FPU15/04327)

Author conflicts of interest No conflict declared

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: ‘uncontrolled before-and-after study’

Country: Australia

Data collection period: recruitment May 2007 – July 2008 and 6-month follow-up

Registry ID: not reported

Participants Number of participants: N = 227

Sample characteristics (at baseline):

Age (mean): 45.2 years (SD 13.6); Sex (% male): 34.8% (79/227)

Population category: psychiatric population; Specific population: people with depression

Nicotine dependence: not measured; Baseline cigarettes per day: 23.0 (SD 11.3); Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support and mood management provided
via Quitline

Pharmacological support for smoking cessation: 64.4% of total sample (n = 227) used cessation
medication including NRT, varenicline or bupropion

Psychotherapeutic or psychoactive support for mental health or mood: co-management with doc-
tor – tailored call-back counselling was provided during which advisers focused on the emotional as-
pect of addiction and relationship between smoking and mood; strategies provided to monitor mood
during quitting and to help quit smoking and regulate mood; 68.8% of total sample were taking pre-
scription medication for well-being, i.e. received mood management

Outcomes Definition of cessation used: self-reported point-prevalence abstinence – quit for at least 24 hours be-
tween baseline and 2-month follow-up and at 6-month follow-up; sustained abstinence - period preva-
lence (quit for 4 months) at 6-month follow-up

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: not making a quit attempt or failed quit attempt
– had not tried/failed to quit for at least 24 hours between baseline and 2-month follow-up; had not
quit for at least 4 months at 6-month follow-up

Time point(s) at which follow-up was conducted: baseline (after initial Quitline call), 2 months (end
of treatment) and 6 months (after initial Quitline call)

Outcome category: Depression

Segan 2011 
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Outcome measure(s): Patient Health Questionnaire 9 (PHQ-9)

Funding source Primarily funded by the Victorian Centre of Excellence in Depression and Related Disorders an (initia-
tive between beyond-blue and the State Government of Victoria, with contribution from Quit Victoria

Author conflicts of interest Ainslie Hannan and Ian Ferretter are employed by Quit Victoria. Together with Catherine Segan, Kay
Wilhelm and Sunil Bhar, they developed and implemented Quit Victoria’s tailored service for depres-
sion-history smokers evaluated in this study. Ron Borland is employed by The Cancer Council Victoria,
which houses Victoria’s Quitline. He has conducted research on the Quitline and has an ongoing inter-
est in helping them improve the quality of their services

Notes Outcome data source: Published data

Segan 2011  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Multiple - Canada, France, UK, USA.

Data collection period: phase 2 of the ATTEMPT cohort set up in 2004 with 12-month follow-up

Registry ID: N/A (cohort)

Participants Number of participants: N = 1640; Number included in meta-analysis: ranges from N = 936 (Anxiety)
- N = 1027 (Depression)

Sample characteristics (at baseline):

Age (mean): 46.3 years (SD 7.5); Sex (% male): 54.8% (899/1640)

Population category: general population; Specific population: participants in the ATTEMPT cohort -
those who smoked at least 5 cigarettes per day and intended to quit within the following 3 months

Nicotine dependence: FTND 4.7 (SD 2.4); Baseline cigarettes per day: not reported; Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: point-prevalence abstinence – self-reported not having a cigarette (even
a puF) in last 3 months (‘ex-smokers ≥ 3 months’), or last 30 days or 7 days (‘ex-smokers < 3 months’)

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: people who currently smoked – self-reported
currently smoking or smoking a cigarette on day of 12-month follow-up, or both

Time point(s) at which follow-up was conducted: 12 months

Outcome category: Anxiety, Depression

Shahab 2014 
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Outcome measure(s): Bespoke scale (symptoms of anxiety + depression yes/no in last 30 days or 3
months or doctor diagnosed in last 3 months - yes to any of these 3 questions)

Funding source Funded by Sanofi-Aventis Recherche et Développement (SAR&D) and the report write-up by Cancer Re-
search UK (C1417/A14135)

Author conflicts of interest L.S. has received an honorarium for a talk and travel expenses from a pharmaceutical company making
smoking cessation products. R.W. undertakes research and consultancy for developers and manufac-
turers of smoking cessation treatments such as nicotine replacement products

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: MIDUS I (1995/1996) to MIDUS II (2004/2005)

Registry ID: N/A (cohort)

Participants Number of participants: N = 4938; Number included in meta-analysis: N = 766

Sample characteristics (at baseline):

Age (mean): mean not reported, < 35 years 19.7% (975), 35 – 44 years 26.8% (1325) , 45 – 54 years 25.4%
(1251), 46 - 55 years 28.1% (1385); Sex (% male): 46.6 % (2302/4938)

Population category: general population; Specific population: participants contributing to both MIDUS
I and II (MIDUS is a nationally-representative cohort of adults (25 – 74 years) to examine the influence of
behavioural, psychological, and social factors on mental and physical health in midlife)

Nicotine dependence: not measured; baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: at baseline and follow-up participants were asked “Do you smoke cig-
arettes regularly now?” and participants who responded ‘‘yes’’ were categorised as currently smok-
ing; based on combined responses at both time points, participants were sorted into 1 of 4 categories:
(1) not smoking (at baseline and follow-up); (2) continued smoking (i.e. smoking regularly at baseline
and follow-up); (3) people who previously smoked (i.e. smoked at baseline, not smoking at follow-up);
and (4)relapse smoking (i.e. reported previous smoking at baseline, smoking at follow-up); individuals
who reported regular smoking at baseline were also asked if they had ‘‘tried to quit smoking’’ during
the time since the last interview (yes/no) – using this information (in combination with smoking status
in 2004/2005), people smoking at baseline who attempted to quit smoking between baseline and fol-
low-up were categorised as ‘‘successful’’ or ‘‘unsuccessful’’

Cessation definition used for outcome(s) in this analysis: unclear point-prevalence

Measure of biovalidation: not bioverified

Slopen 2013 
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Definition of people who continued to smoke used: ‘persistent smokers’ (those who reported regular
smoking at baseline and follow-up), and ‘relapsed smokers’ (those who reported previously smoking at
baseline and smoking at follow-up); ‘unsuccessful’ quit attempt between baseline and follow-up

Time point(s) at which follow-up was conducted: 9 - 10 years

Outcome category: Stress

Outcome measure(s): Cumulative Stress Score (non-standardised measure, encompassing 8 domains
of stressors: relationship, financial, work, work-family spill-over, perceived inequality, neighbourhood,
discrimination and recent problems in the family)

Funding source The MIDUS study was supported by a grant from the National Institute on Aging (P01-AG020166) to con-
duct a longitudinal follow-up of the MIDUS (Midlife in the U.S.) investigation; the original study was
supported by the John D. and Catherine T. MacArthur Foundation Research Network on Successful
Midlife Development; this research was also supported by a grant from National Cancer Institute (P50-
CA148596) to the Harvard Lung Cancer Disparities Center; the first author is supported by a post-doc-
toral fellowship at the Center on the Developing Child sponsored by the Robert Wood Johnson Founda-
tion

Author conflicts of interest The authors have no financial disclosures or conflicts of interest to report

Notes Outcome data source: Unpublished data
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Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: not stated

Registry ID: N/A (cohort)

Participants Number of participants: N = 151; Number included in meta-analysis: N = 129

Sample characteristics (at baseline):

Age (mean): 24.3 years; Sex (% male): 0% (0/129)

Population category: pregnant population; Specific population: pregnant women

Nicotine dependence: not measured; Baseline cigarettes per day: people who quit 9.7 (SD 6.0), people
who continued smoking 22.4 (SD 9.6); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: abstinence monitoring schedule plus TAU, no mood
management – participants allocated to receive a financial incentive after successful bioverification or
independent of smoking status

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence (7 days prior to assess-
ments)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Solomon 2006 
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Measure of bio-validation: urinary cotinine level (≤ 80 ng/ml)

Definition of people who continued smoking used: never-quitters if continued smoking throughout;
later quitters if stopped smoking after second assessment

Time point(s) at which follow-up was conducted: baseline, 4 - 8 weeks after baseline and 25 weeks
gestation

Outcome category: Depression

Outcome measure(s): Brief Symptom Inventory (BSI; depression subscale)

Funding source This study was supported by research grant no. R01DA14028 from the National Institute on Drug Abuse

Author conflicts of interest None specified

Notes Outcome data source: Published data

Solomon 2006  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: July 2006 – December 2008

Registry ID: N/A (cohort)

Participants Number of participants: N = 723; Number included in meta-analysis: N = 220

Sample characteristics (at baseline):

Age (mean): 45 years (range 16 – 78); Sex (% male): 47% (338/723)

Population category: chronic physical or psychiatric conditions, or both; Specific population: attendees
at chronic tobacco-dependence clinic treating co-occurring conditions

Nicotine dependence: time to first cigarette > 30 minutes (15%), wake up at night to smoke (yes 46%);
Baseline cigarettes per day: 19; Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: behavioural support based on the US Public Health Ser-
vice Guidelines

Pharmacological support for smoking cessation: single medications (NRT, bupropion or varenicline
alone) or combinations (patch and/or bupropion plus spray/inhaler/gum/lozenge)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment (bupropion)

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence (7 days prior to assess-
ments)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: exhaled CO level (< 10 ppm)

Definition of people who continued smoking used: not abstinent; persons not contactable at 6-
month follow-up assumed to be smoking

Steinberg 2011 
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Time point(s) at which follow-up was conducted: 4 weeks and 6 months post-pre-agreed quit date

Outcome category: Mixed Anxiety and Depression

Outcome measure(s): Kessler Psychological Distress Scale (K-6)

Funding source There was no financial support for this study and there was no support from any pharmaceutical com-
pany for any aspect of this research. none for study. the UMDNJ-Tobacco Dependence Clinic is funded
through a grant from the New Jersey Department of Health and Senior Services – Comprehensive To-
bacco Control Program

Author conflicts of interest All authors indicated current/previous status as consultant or contractor for companies involved in
cessation pharmacotherapy (MS has conducted research funded by Pfizer; JF has previously worked for
Pfizer, Novartis, GSK, Celtic Pharma; JW has conducted research supported by Pfizer and is consultant
for Novartis and BeBetter Inc.)

Notes Outcome data source: Published and unpublished data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 350; Number included in meta-analysis: N = 323

Sample characteristics (at baseline):

Age (mean): 40.6 years (SD 10.4); Sex (% male): 52% (182/350)

Population category: general population; Specific population: people who currently smoked contacted
randomly by phone

Nicotine dependence: measured but not reported; Baseline cigarettes per day: 20; Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: self-help booklet with no mood management described;
financial inventive

Pharmacological support for smoking cessation: NRT (gum)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence (7 days prior to assess-
ments) at both 3 and 6 months

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: saliva cotinine level (< 20 ng/l); for initial eligibility assessment expired CO
level (< 9 ppm) i.e. quit for 24 hours prior to enrolment

Definition of people who continued to smoke used: people who smoked; participants who refused to
come to the centre for cotinine test of saliva were assumed to be smoking

Stewart 1995 
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Time point(s) at which follow-up was conducted: baseline and 6-month follow-up

Outcome category: Psychological Quality of Life (QoL), Social outcome

Outcome measure(s): Short Form Health Survey (SF-36; mental health and social functioning sub-
scale)

Funding source Grant from State of California Tobacco-Related Research Program, and grant from National Heart,
Lung, and Blood Institute

Author conflicts of interest None specified

Notes Outcome data source: Published data

Stewart 1995  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Europe, USA and Australia

Data collection period: 1997 - 2003

Registry ID: secondary analysis of 5 RCTs, individual registry numbers not reported

Participants Number of participants: N = 627; Number included in meta-analysis: N = 627

Sample characteristics (at baseline):

Age (mean): people who continued smoking 45.6 years (SD 10.6), people who quit 46.2 years (SD 10.2);
Sex (% male): people who continued smoking 48% (258/560), people who quit 52% (35/67)

Population category: general population; Specific population: all participants were adults who had
smoked for at least 3 years and were selected because they wanted to reduce but not stop smoking

Nicotine dependence: FTND people who continued smoking 6.2 (SD 1.9), people who quit 5.3 (SD 2.5);
Baseline cigarettes per day: not reported; Motivation to quit: not selected by motivation to quit (partici-
pants were selected by motivated to reduce)

Interventions Behavioural support for smoking cessation: participants followed up 8 – 10 times over 2 years and
encouraged at each occasion to reduce smoking by using NRT or placebo and given behavioural strate-
gies to assist

Pharmacological support for smoking cessation: data from 5 placebo-controlled trials of NRT

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: classified a person as having achieved prolonged cessation if they were
abstinent at both 6 and 12 months and were biologically verified to be so on both occasions by having a
CO reading of < 10 ppm

Cessation definition used for outcome(s) in this analysis: prolonged abstinence

Measure of biovalidation: CO reading of < 10 ppm

Definition of people who continued to smoke used: classified a person as smoking continuously if
they reported smoking at both times and had a CO reading of ≥ 10 ppm

Taylor 2015 
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Time point(s) at which follow-up was conducted: 6 months and 12 months

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Short Form Survey 36-item (SF-36)

Funding source GT was funded by a National Coordinating Centre for Research Capacity Development scholarship dur-
ing the conduct of the study. AG was funded by The National Institute for Health Research (NIHR) Col-
laborations for Leadership in Applied Health Research and Care for West Midlands(CLAHRC WM) during
the conduct of the study. AM receives funding from the UK Centre for Tobacco and Alcohol Studies. GT,
AM and PA are part of the UK Centre for Tobacco and Alcohol Studies, a UKCRC Public Health Research:
Centre of Excellence. Funding from British Heart Foundation, Cancer Research UK, Economic and So-
cial Research Council, Medical Research Council, and the National Institute for Health Research, under
the auspices of the UK Clinical Research Collaboration

Author conflicts of interest All authors have completed an ICMJE form for disclosure of potential conflicts of interest; PA reports
personal fees from Pfizer, grants and personal fees from McNeil, outside the submitted work

Notes Outcome data source: Published data

Taylor 2015  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Australia

Data collection period: baseline 2004 - 2006/follow-up 2009 - 2011

Registry ID: N/A (cohort)

Participants Number of participants: N = 3868; Number included in meta-analysis: N = 356

Sample characteristics (at baseline):

Age (mean): 32 (range 26 - 37); Sex (% male): 41.1% (1590/3868)

Population category: general population; Specific population: participants in the Childhood Determi-
nants of Adult Health Study (CDAH)

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: smoking status was defined via 3 questions: 1) ‘Over your lifetime, have
you smoked at least 100 cigarettes, or a similar amount of tobacco?’ – participants answered ‘yes’ =
‘ever smokers’; ‘ever smokers’ subdivided into ‘current’ or ‘former smokers’ based on second question;
2) ‘How often do you now smoke cigarettes, cigars, pipes or any other tobacco products?’ –‘daily’ / ‘at
least once per week’ classified as ‘current smokers’, participants who answered ‘not at all’ asked a third
question; 3) ‘In the past have you ever been a daily smoker?’ – participants answered ‘yes’ classified as
‘former smokers’; for the longitudinal analyses, exposure variable was change in smoking status from
baseline to follow-up, categorised as - 'stable never smokers' (had never smoker at either time point),
'stable former smokers' (had previously smoked at both time points), 'continuing smokers' (reported

Tian 2016 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

131



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

current smoking at both time points), 'quitters' (reported current smoking at baseline and previous
smoking at follow-up) and 'resumed smokers' (reported former smoking at baseline and current smok-
ing at follow-up)

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: people currently smoking at both time points;
people who resumed smoking defined as people who had previously smoked at baseline and were
smoking at follow-up)

Time point(s) at which follow-up was conducted: 5 years

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Short Form Health Survey 12-item (SF-12; mental component summary)

Funding source This study was supported by grants from the National Heart Foundation (Grant GOOH0578 and Fel-
lowshipPH11H6047 to S.L.G.); the National Health and Medical Research Council (Grants 211316 and
544923 and fellowship APP1008299 to A.J.V.); the Tasmania Graduate Research Scholarship (to J.T.);
the Tasmanian Community Fund (Grant D0013808); and Veolia Environmental Services (Sydney, New
South Wales, Australia). The study was sponsored by Sanitarium Health and Wellbeing Australia (Mel-
bourne, Victoria, Australia), ASICS Ltd. (Kobe, Japan) and Target Australia Pty. Ltd. (North Geelong, Vic-
toria, Australia)

Author conflicts of interest The authors declare that they have no conflict of interest

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: longitudinal cohort

Country: Japan

Data collection period: September 2007 - August 2013

Registry ID: N/A (cohort)

Participants Number of participants: N = 277; Number included in meta-analysis: N = 277

Sample characteristics (at baseline):

Age (mean): 60.9 years (SD 12.2); Sex (% male): 65% (180/277)

Population category: general population; Specific population: smoking cessation clinic attendees

Nicotine dependence: Tobacco Dependence Screener (TDS) 7.7 (SD 1.6); Baseline cigarettes per day:
22.9 (SD 12.4); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: an educational seminar introduced the programme and
explained the following topics - harmful effects of smoking, possible benefits of quitting smoking, how
to handle withdrawal symptoms and how to prevent relapses; a leaflet was used to reinforce the infor-
mation; the programme consisted of 5 sessions - participants returned 2, 4, 8 and 12 weeks after their
baseline visit date for follow-up; at each visit, CO concentration was measured and the attending physi-
cian and a nurse with experience in smoking cessation confirmed whether smoking cessation had con-
tinued; brief counselling (≤ 15 mins) was provided and the staF praised those who continued with ces-

Tomioka 2014 
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sation or expressed appreciation of the efforts of those who had continued to smoke and recommend-
ed a rechallenge; no psychosocial support was provided

Pharmacological support for smoking cessation: all participants received either transdermal nico-
tine patches or varenicline following discussion with the attending physician; a pharmacist explained
the effect of each drug, its usage and side effects using a leaflet to support the information; a target
quit date was set on the day that nicotine patches were applied or on the 8th day after the first dose of
varenicline - initial prescriptions were transdermal nicotine patches in 160 participants and varenicline
in 117 (6 participants in each group were switched to another medication because of adverse events or
participant demand)

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: participants were considered to be quitters even if they smoked at 8
weeks but had quit completely between the 8-week and 12-week visits - reports of abstinence were
subjected to verification by an exhaled CO level of ≤ 10 ppm

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired CO (≤ 10 ppm)

Definition of people who continued to smoke used: those who smoked between the 8-week and 12-
week visits

Time point(s) at which follow-up was conducted: 12 weeks

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): St George’s Respiratory Questionnaire (SGRQ; mental subscale)

Funding source This research received no specific grant from any funding agency in the public, commercial or not-for-
profit sectors

Author conflicts of interest None

Notes Outcome data source: Unpublished data

Tomioka 2014  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: participants studied in 2007, no further details

Registry ID: N/A (cohort)

Participants Number of participants: N = 70; Number included in meta-analysis: N = 70

Sample characteristics (at baseline):

Age (mean): quitters 47.4 years (SD 14.1), non-quitters 44.8 years (SD 11.7); Sex (% male): quitters 62.5%
(20/32), non-quitters 55.3% (21/38)

Population category: chronic physical condition; Specific population: people who smoked and were
deemed to be nicotine-dependent (> 5 CPD for > 2 years at point of brain injury) drawn from the Iowa
Patient Registry maintained in the Department of Neurology at the University of Iowa College of Medi-

Tranel 2012 
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cine; to enrol in the Registry patients had to be free of any premorbid history of primary psychiatric dis-
ease, alcohol or substance abuse (other than nicotine), learning disability, and dementia

Nicotine dependence: not measured; Baseline cigarettes per day: 27.0; Motivation to quit: not selected
by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: participants were categorised as quitters who had stopped smoking af-
ter their brain lesions

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: participants were categorised as non-quitters
who had kept smoking after their brain lesions

Time point(s) at which follow-up was conducted: acute epoch (within 2 weeks of brain lesion) and
chronic epoch (3 months or more after brain lesion onset)

Outcome category: Depression

Outcome measure(s): Depression rating chronic epoch (the medical record data were used to formu-
late a variable of Depression Rating) - participants were classified as having depression on a scale of 0
(none), 1 (mild), or 2 (moderate/severe); Beck Depression Inventory-II (BDI-II)

Funding source Study was supported by NIDA R01 DA16708 and NINDS P50 NS19632, and partially by NIDA R01
DA023051, NIDA R01 DA022549, and NCI R01 CA152062

Author conflicts of interest The authors declare no conflicts of interest

Notes Outcome data source: Published data
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Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 304; Number included in meta-analysis: N = 304

Sample characteristics (at baseline):

Age (mean): 41.0 years (SD 9.7); Sex (% male): 43.3% (132/304)

Population category: general population; Specific population: general population

Tsoh 2000 
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Nicotine dependence: Fagerström Tolerance Questionnaire 5.8 (SD 2.1); Baseline cigarettes per day:
23.3 (SD 10.4); Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: cognitive behavioural mood management; or health ed-
ucation

Pharmacological support for smoking cessation: nicotine gum (Trial 1); nortriptyline or placebo (Tri-
al 2)

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - 10 sessions of cognitive behavioural mood management intervention or 5 sessions of health ed-
ucation

Outcomes Definition of cessation used: self-reported abstinence during the last 7 days of the assessment (point-
prevalence abstinence)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired-air carbon monoxide of ≤ 10 ppm (both trials); urine cotinine level <
60 ng/ml (Trial 2 only)

Definition of people who continued to smoke used: self-report did not abstain during last 7 days of
assessment

Time point(s) at which follow-up was conducted: end of treatment (week 12) and at 26 and 52 weeks
after baseline (Trial 1); and at 24, 38 and 64 weeks after baseline (Trial 2)

Outcome category: Depression

Outcome measure(s): major depressive episode (MDE) diagnosed according to DSM-III-R criteria using
‘Inventory to Diagnose Depression’

Funding source Supported by grants DA-02538, DA-23625, DA-09253, and DA07250 from the National Institute on Drug
Abuse

Author conflicts of interest None specified

Notes Outcome data source: Published data

Tsoh 2000  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: September 1994 – September 1996

Registry ID: not reported

Participants Number of participants: N = 160; Number included in meta-analysis: N = 160

Sample characteristics (at baseline):

Age (mean): 34.9 years (SD 9.4); Sex (% male): 35% (56/160)

Population category: general population; Specific population: recruited from community health centre
and using advertisements

Vázquez 1999 
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Nicotine dependence: FTND 4.8 (SD 2.3); Baseline cigarettes per day: 24.6 (SD 8.9); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: multicomponent behavioural treatment, including self-
monitoring, nicotine fading and relapse prevention strategies; no mood management

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: at end of treatment – self-reported 24-hour point-prevalence absti-
nence; at 3- and 6-month follow-up – self-reported 7-day point-prevalence abstinence; at 12-month fol-
low-up – self-reported continuous abstinence during previous 30 days

Cessation definition used for outcome(s) in this analysis: continuous abstinence

Measure of biovalidation: expired CO level (< 9 ppm)

Definition of people who continued to smoke used: 'smokers'

Time point(s) at which follow-up was conducted: baseline, 3-, 6- and 12-month follow-up

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory (BDI)

Funding source None specified

Author conflicts of interest None specified

Notes Outcome data source: Published data

Vázquez 1999  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Netherlands and Belgium

Data collection period: January 2004 - March 2014

Registry ID: N/A (cohort)

Participants Number of participants: N = 2720; Number included in meta-analysis: ranges from N = 427 (Psych
QoL) to N = 719 (Depression; combined groups)

Sample characteristics (at baseline):

Age (mean): (people who smoked) NAP 26.8 years (SD 6.9), US 27.5 years (SD 8.1), HC 26.9 years (SD 9.9);
Sex (% male): (people who smoked) NAP 83% (603/729), US 49% (198/401), HC 50% (73/145)

Population category: psychiatric population (Psych QoL and Depression) and general population (De-
pression); Specific population: mixed population - recruited participants with a non-affective psychosis
(NAP; n = 1094), unaffected siblings (US; n = 1047), and healthy controls (HC; n = 579)

Nicotine dependence: not measured; Baseline cigarettes per day: NAP 17.5 (SD 8.8), US 12.6 (SD 8.1),
HC 11.9 (SD 7.8); Motivation to quit: not selected by motivation to quit

Vermeulen 2019 
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Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: 95% of smoking partici-
pants reported antipsychotic drug use, i.e. received mood management

Outcomes Definition of cessation used: exact definition not reported; the Composite International Diagnostic In-
terview (CIDI) was used to assess tobacco use during past year; ‘changes in smoking status’ used to ex-
plore differences between those who ‘quit smoking’ versus ‘no change in smoking behaviour’ versus
‘started to smoke’

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: people who smoked daily during 1 month or
more during the past 12 months; data were also collected about the number of cigarettes per day in the
period of most severe smoking in the past 12 months; smoking data collected at all 3 time points (base-
line, 3 and 6 years) – no further details

Time point(s) at which follow-up was conducted: 3 and 6 years

Outcome category: Depression, Psychological Quality of Life (QoL)

Outcome measure(s): Community Assessment of Psychic Experience (CAPE; depression subscale);
WHO Quality of Life BREF (WHOQOL-BREF; psychological subscale)

Funding source The infrastructure for the GROUP study is funded through the Geestkracht programme of the Dutch
Health Research Council (ZonMw, grant number 10-000-1001) and matching funds from participating
pharmaceutical companies (Lundbeck, AstraZeneca, Eli Lilly, Janssen Cilag) and universities and men-
tal health-care organisations (Academic Psychiatric Center of Amsterdam UMC, Meibergdreef, and the
mental health institutions GGZ inGeest, Arkin, Dijk en Duin, GGZ Rivierduinen, Erasmus Medical Cen-
ter, GGZ Noord Holland Noord; University Medical Center Groningen, and the mental health institu-
tions Lentis, GGZ Friesland, GGZ Drenthe, Dimence, Mediant, GGNet Warnsveld, Yulius Dordrecht, and
Parnassia psycho-medical center, The Hague; Maastricht University Medical Center and the mental
health institutions GGzE, GGZ Breburg, GGZ Oost-Brabant, Vincent van Gogh voor Geestelijke Gezond-
heid, Mondriaan, Virenze riagg, Zuyderland GGZ, MET ggz, Universitair Centrum Sint-Jozef Kortenberg,
CAPRI University of Antwerp, PC Ziekeren Sint-Truiden, PZ Sancta Maria Sint-Truiden, GGZ Overpelt,
OPZ Rekem; University Medical Center Utrecht and the mental health institutions Altrecht, GGZ Cen-
traal, and Delta)

Author conflicts of interest WvdB received speakers’ fees from Lundbeck, Indivior, Eli Lilly, and Pfizer and he is a consultant to Indi-
vior, Mundipharma, Novartis, Bioproject, D&A Pharmaceuticals, and Opiant Pharmaceuticals. All other
authors declare no competing interests

Notes Outcome data source: Unpublished data

Vermeulen 2019  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: not stated

Registry ID: not reported

Ward 2005 
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Participants Number of participants: N = 296

Sample characteristics (at baseline):

Age (mean): 66.4 years (SD 5.3); Sex (% male): 53.7%

Population category: general population; Specific population: older adults

Nicotine dependence: information not available; Baseline cigarettes per day: information not available;
Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: randomised to receive 1 of 3 smoking cessation inter-
ventions consisting of a) usual care (MD advice plus 1 behavioral counselling session); b) standard be-
havioural counselling (4 sessions) + nicotine patch; or c) 4 sessions of behavioural counselling targeted
to older adults + nicotine patch

Pharmacological support for smoking cessation: 2 of 3 interventions included provision of nicotine
patch

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: biochemically-confirmed point-prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: expired carbon monoxide (< 10 ppm) and saliva cotinine

Definition of people who continued to smoke used: non-confirmed quitters defined as non-quitters

Time point(s) at which follow-up was conducted: at 7 weeks, 6- and 12-month follow-up

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): The Short Form Health Status Questionnaire (SF-36)

Funding source Supported by PHS grants HL56626 and HL68569

Author conflicts of interest None specified

Notes Outcome data source: Published data

Ward 2005  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: USA

Data collection period: 1998 and 2007

Registry ID: NCT00593099 and NCT00124683

Participants Number of participants: N = 135

Sample characteristics (at baseline):

Age (mean): 41.1 years (SD 12.4); Sex (% male): 57.8% (78/135)

Weinberger 2009 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

138



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Population category: psychiatric population; Specific population: nicotine-dependent adults who
smoked with schizophrenia or schizoaffective disorder

Nicotine dependence: FTND 6.9 (SD 1.6); Baseline cigarettes per day: 25.9 (SD 12.4); Motivation to quit:
selected by motivation to quit

Interventions Behavioural support for smoking cessation: manualised group behavioural counselling including
motivational enhancement, psychoeducation and relapse prevention

Pharmacological support for smoking cessation: NRT (transdermal nicotine patch) and/or sus-
tained-release bupropion or placebo

Psychotherapeutic or psychoactive support for mental health or mood: received mood manage-
ment - manualised group behavioural counselling included motivational enhancement therapy, strati-
fied treatment by antipsychotic medication class

Outcomes Definition of cessation used: smoking abstinence during the last week of trials (end of trial, EOT) i.e. 7-
day point prevalence abstinence; continuous abstinence (CA) over the last 4 weeks of the trials

Cessation definition used for outcome(s) in this analysis: multiple (point-prevalence and continu-
ous abstinence)

Measure of biovalidation: biochemically-verified by expired breath carbon monoxide (CO) levels < 10
ppm

Definition of people who continued to smoke used: people who continued to smoke, including those
lost during trials or to follow-up

Time point(s) at which follow-up was conducted: trial end point (EOT) and last 4 weeks of trials (CA)

Outcome category: Depression

Outcome measure(s): Beck Depression Inventory-II (BDI-II)

Funding source Supported by grants DA-02538, DA-23625, DA-09253, and DA07250 from the National Institute on Drug
Abuse, the National Cancer Institute, the Transdisciplinary Tobacco Use Research Center at Brown and
the National Alliance for Research in Schizophrenia and Depression

Author conflicts of interest Dr. Weinberger reports that she has received grant support from Sepracor. Dr. George reports that he
has received grant support from Targacept, Inc., Sepracor, Pfizer and Sanofi~Aventis, and has served
as a consultant or received honoraria from Pfizer, Evotec, Prepharm, Janssen-Ortho International and
Memory Pharmaceuticals

Notes Outcome data source: Published data

Weinberger 2009  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: Netherlands

Data collection period: 2008 - 2012

Registry ID: N/A (cohort)

Participants Number of participants: N = 5227; Number included in meta-analysis: N = 1782

Sample characteristics (at baseline):

Weinhold 2017 
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Age (mean): new quit 48 years (SD 15.3), smoke now 48 years (SD 12.8); Sex (% male): new quit 51.3%,
smoke now 54.9%

Population category: general population; Specific population: data from the Longitudinal Internet
Studies for the Social Sciences (LISS)

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: the Health module of the LISS asks respondents ‘Have you ever
smoked?’ and ‘Do you smoke now?’; ‘smokers who quit during survey’ are respondents who changed
status from smoking in the first observation to not smoking in the last observation

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: those who reported smoking in the first and last
observation

Time point(s) at which follow-up was conducted: 5 years

Outcome category: Positive Affect

Outcome measure(s): Subjective Wellbeing – SWB – 1; measures “happiness” in “the respondent’s
personal life”

Funding source None specified

Author conflicts of interest None declared

Notes Outcome data source: Published and unpublished data

Weinhold 2017  (Continued)

 
 

Study characteristics

Methods Study design: secondary analysis of RCT

Country: Netherlands

Data collection period: not stated

Registry ID: not reported

Participants Number of participants: N = 344

Sample characteristics (at baseline):

Age (mean): 59 years (SD 12); Sex (% male): 63.4% (218/344)

Population category: chronic physical condition; Specific population: people recruited from vascular
surgery, cardiology and vascular medicine outpatient departments

Wiggers 2006 
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Nicotine dependence: FTND low-dependency (≤ 5) 59.6% and high-dependency (≥ 6) 40.4%; Baseline
cigarettes per day: not measured; Motivation to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: minimal Intervention Strategy for Cardiology Patients
(C-MIS), a brief form of behavioural counselling to promote smoking cessation – provided to interven-
tion group only

Pharmacological support for smoking cessation: NRT in both control and intervention group

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported 7-day point-prevalence abstinence at all 4 measurement
occasions (baseline, 2, 6 and 12 months post-intervention)

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: reported smoking in the last 7 days i.e. ‘failed
quitters’

Time point(s) at which follow-up was conducted: at 2, 6 and 12 months (T2, T3, T4 respectively)

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Medical Outcomes Study Short Form Health Status Questionnaire (SF-36):
generic mental QoL

Funding source Financial support for the present study was provided entirely by a grant from the Netherlands Heart
Foundation (2000/B216)

Author conflicts of interest None specified

Notes Outcome data source: Published data

Wiggers 2006  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: China

Data collection period: May 2011 - November 2013

Registry ID: N/A (cohort)

Participants Number of participants: N = 649; Number included in meta-analysis: N = 298

Sample characteristics (at baseline):

Age (mean): people who continued to smoke 60.3 years (SD 9.7), people who never smoked 65.1 years
(SD 9.3), people who quit 60.2 years (SD 9.1); Sex (% male): people who continued to smoke 90.1%
(155/172), people who never smoked 60.1% (211/351), people who quit: 93.7% (118/126)

Population category: postoperative; Specific population: coronary artery disease patients treated with
drug-eluting stents

Xue 2017 
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Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: not
selected by motivation to quit

Interventions Behavioural support for smoking cessation: no behavioural support

Pharmacological support for smoking cessation: no pharmacological support

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: participants who smoked during the year before baseline interview but
stopped smoking during the follow-up period were considered quitters

Cessation definition used for outcome(s) in this analysis: unclear point prevalence

Measure of biovalidation: not bioverified

Definition of people who continued to smoke used: participants who smoked before baseline inter-
view and continued smoking during the follow-up period

Time point(s) at which follow-up was conducted: 6 months and 12 months

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Short Form Health Survey (SF-36; mental component summary)

Funding source Supported by the Scientific and Technological Foundation Projects of Shanghai Jiao Tong University,
School of Medicine (No.13XJ10050); the Shanghai Ninth People’s Hospital Foundation (No.2013A10)

Author conflicts of interest The authors declare that they have no competing interests

Notes Outcome data source: Published data

Xue 2017  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: China

Data collection period: March 2014 - September 2014

Registry ID: N/A (cohort)

Participants Number of participants: N = 690; Number included in meta-analysis: N = 690

Sample characteristics (at baseline):

Age (mean): 45.5 years (SD 12.1); Sex (% male): 83.2%

Population category: chronic physical condition; Specific population: people (Beijing Anzhen Hospital)
with coronary heart disease (CHD)

Nicotine dependence: not measured; Baseline cigarettes per day: not measured; Motivation to quit: se-
lected by motivation to quit

Interventions Behavioural support for smoking cessation: 541 participants attended a smoking cessation clinic but
no further detail on support provided

Zhou 2016 
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Pharmacological support for smoking cessation: 306 participants received a smoking medication -
no further detail

Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: exact definition not reported; participants self-reported cessation

Cessation definition used for outcome(s) in this analysis: unclear definition

Measure of biovalidation: not bioverified

Definition of people who continued smoking used: people who smoked defined according to the
WHO 1997 definition (continuously or cumulatively smoking for 6 months or more during their life), but
no explanation of whether and how smoking cessation was verified

Time point(s) at which follow-up was conducted: 6 months

Outcome category: Depression

Outcome measure(s): Hamilton Anxiety and Depression Scale (HAMD; depression scale)

Funding source National Key Clinical Specialty Construction Project; Beijing Hospital Administration Bureau of Clinical
Medicine
Funding

Author conflicts of interest None specified

Notes Outcome data source: Published data

Zhou 2016  (Continued)

 
 

Study characteristics

Methods Study design: longitudinal cohort

Country: USA

Data collection period: July 2000 – December 2001

Registry ID: N/A (cohort)

Participants Number of participants: N = 31

Sample characteristics (at baseline):

Age (mean): 41.2 years (SD 10.5); Sex (% male): 35%

Population category: general population; Specific population: general population (recruited using ad-
vertisements)

Nicotine dependence: Fagerström score 6.1 (SD 1.9); Baseline cigarettes per day: 25.5 (SD 10.4); Motiva-
tion to quit: selected by motivation to quit

Interventions Behavioural support for smoking cessation: weekly, pharmacist-led 1-hour group meetings includ-
ing participant description of cessation attempt during the previous week and techniques for behav-
iour modification

Pharmacological support for smoking cessation: NRT (nicotine gum 4 mg pieces or nicotine patch 14
mg or 21 mg dependent on starting number of packs smoked)

Zillich 2002 
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Psychotherapeutic or psychoactive support for mental health or mood: did not receive mood man-
agement

Outcomes Definition of cessation used: self-reported abstinence during previous 7 days recorded at each weekly
meeting – point prevalence abstinence

Cessation definition used for outcome(s) in this analysis: point-prevalence abstinence

Measure of biovalidation: exhaled carbon monoxide levels (< 10 ppm) assessed at end of treatment (3
months) and at 6-month follow-up

Definition of people who continued to smoke used: people who smoked; participants who missed
sessions and did not perform CO test were considered smoking at that time point

Time point(s) at which follow-up was conducted: baseline, 2 weeks and 1, 2, 3 and 6 months; absti-
nence self-reported weekly at group meetings and validated biochemically at 3 and 6 months

Outcome category: Psychological Quality of Life (QoL)

Outcome measure(s): Smoking Cessation Quality of Life Questionnaire (SCQOL): Vitality and Mental
Health domains

Funding source Start-up funds provided by University of Kentucky Medical Center Human Resources Department. An
unrestricted educational grant and exhaled carbon monoxide equipment provided by GlaxoSmithKline

Author conflicts of interest None specified

Notes Outcome data source: Published data

Zillich 2002  (Continued)

FTND: Fagerström Test for Nicotine Dependence
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abrams 1987 Mental health was not measured before smoking cessation

Abrantes 2018 Did not analyse mental health outcomes, by smoking status

Acri 1992 Mental health outcome was measured during the withdrawal period.

Almeida 2011 Mental health outcome was measured during the withdrawal period.

Auer 2014 Ineligible outcomes

Bakhshaie 2015 Wrong study design

Balduyck 2011 Mental health was not measured before smoking cessation

Balfour 2017 Did not analyse mental health outcomes, by smoking status

Bekele 2017 Wrong study design

Billert 2006 Mental health outcome was measured during the withdrawal period.

Bock 2014 Did not analyse mental health outcomes, by smoking status
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Study Reason for exclusion

Bolliger 2002 Ineligible outcomes

Breslau 1998 Wrong exposure

Brody 2017 Wrong study design

Brook 2012 Did not analyse mental health outcomes, by smoking status

Brown 2014 Did not analyse mental health outcomes, by smoking status

Brunette 2018 Did not analyse mental health outcomes, by smoking status

Burris 2014 Did not analyse mental health outcomes, by smoking status

Campbell 2018 Wrong study design

Caponnetto 2013 Ineligible outcomes

Carter 2014 Mental health was not measured before smoking cessation

Chen 2012 Ineligible outcomes

Chengappa 2014 Ineligible outcomes

Dalack 1999 Mental health outcome was measured during the withdrawal period.

Dickson-Spillmann 2012 Did not analyse mental health outcomes, by smoking status

DuFy 2012 Did not analyse mental health outcomes, by smoking status

El Hajj 2015 Ineligible outcomes

Etter 2006 Mental health outcome was measured during the withdrawal period.

Faseru 2013 Ineligible outcomes

Flensborg-Madsen 2011 Wrong study design

Fond 2013 Did not analyse mental health outcomes, by smoking status

Frederick 1998 Mental health outcome was measured during the withdrawal period.

Garces 2004 Ineligible outcomes

George 2002 Did not analyse mental health outcomes, by smoking status

Gilbert 1998 Mental health outcome was measured during the withdrawal period.

Gilbert 1999 Mental health outcome was measured during the withdrawal period.

Gilbert 2002 Mental health outcome was measured during the withdrawal period.

Gilbert 2003 Mental health outcome was measured during the withdrawal period.

Guiterrez-Bedmar 2009 No psychological outcome data presented at baseline.
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Study Reason for exclusion

Haibach 2016 Ineligible outcomes

Hall 1990 Mental health outcome was measured during the withdrawal period

Heffner 2012 Mental health was measured during the withdrawal period

Hendricks 2014 Did not analyse mental health outcomes, by smoking status

Hirdes 1994 Ineligible outcomes

Hsu 2015 Did not analyse mental health outcomes, by smoking status

Hughes 1992 Mental health was measured during the withdrawal period

Hurt 1997 Randomised controlled trial. Analysis by treatment group.

Hwang 2012 Ineligible outcomes

IRCT20100127003210N16 2019 Did not analyse mental health outcomes, by smoking status

Jang 2010 No mental health outcome

John 2004 Smoking status as the outcome. Binary outcome.

Kaetsu 2002 Ineligible outcomes

Kahler 2004 Mental health was measured during the withdrawal period.

Kahler 2009 Ineligible outcomes

Kerkvliet 2015 Did not analyse mental health outcomes, by smoking status

Khaled 2009 Does not present data of change in mental health.

Khaled 2012 Mental health was not measured before smoking cessation

Kim 2019 (Prevalence) do not know who had depression at baseline

Kinnunen 2006 Mental health was not measured before smoking cessation

Kocak 2015 Ineligible outcomes

Lam 2012 Mental health was measured during the withdrawal period.

Lappan 2018 Mental health was not measured before smoking cessation

Lerman 2004 Randomised controlled trial. Analyses data by treatment group.

Lewis 2011 (Prevalence) do not know who had depression at baseline

McClure 2009 Randomised controlled trial. Analyses data by treatment group.

Miguez 2019 Mental health was not measured before smoking cessation

Moreno-Coutino 2007 Continuing smoking group included recent relapsers.
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Study Reason for exclusion

Morris 2011 Randomised controlled trial. Analyses data by treatment group.

Myneni 2018 No full text available

NCT01789125 2013 Did not analyse mental health outcomes, by smoking status

NCT02845687 Study not completed

Nieva 2017 Ineligible outcomes

O'Toole 2018 (Prevalence) do not know who had depression at baseline

Ong 2016 Mental health was not measured before smoking cessation

Park 2009 Ineligible outcomes

Piper 2012 Ineligible outcomes

Roson 2017 Did not analyse mental health outcomes, by smoking status

Schlyter 2016 Ineligible outcomes

Schwartz 1968b No figures presented in paper

Seghatoleslam 2014 No full text available

Shaw 2001 Mental health outcome was measured during the withdrawal period

Shimadu 2016 Ineligible outcomes

Siahpush 2007 Ineligible outcomes

Solak 2018 Ineligible outcomes

Stepankova 2016 No full text available

Strong 2012 Did not analyse mental health outcomes, by smoking status

Thorsteinsson 2001 Mental health was measured during the withdrawal period

Vidrine 2007 Change in mental health measured during the withdrawal period

Vidrine 2015 Did not analyse mental health outcomes, by smoking status

Weaver 2015 Did not analyse mental health outcomes, by smoking status

Weinberger 2012 Ineligible outcomes

Welch 2015 Did not analyse mental health outcomes, by smoking status

Zvolensky 2014 Mental health was not measured before smoking cessation
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Characteristics of ongoing studies [ordered by study ID]

 

Study name Reduced nicotine cigarettes in smokers with mood and anxiety disorders

Methods A 2-site, 2-arm, 34-week, double-blind, parallel-group, randomised controlled trial of reduced nico-
tine cigarettes

Participants Psychiatric population: adults who smoke and meet lifetime diagnostic criteria for mood or anxiety
disorders

Interventions (a) Usual Nicotine Content (11.6 mg); or (b) Reduced Nicotine Content: the nicotine content per
cigarette is progressively reduced from approximately 11.6 mg to 0.2 mg in 5 steps over 18 weeks.
Both arms offered brief smoking cessation counselling after week 10

Outcomes Primary outcome measure is blood cotinine

Key secondary outcomes are: exhaled carbon monoxide; urinary total NNAL- 4-(methylni-
trosamino)-1-(3-pyridyl)-1-butanol and 1-hydroxypyrene; oxidative stress biomarkers including 8-
isoprostanes; measures of psychiatric symptoms (e.g., depression, anxiety); smoking behaviour
and dependence (e.g., cigarette consumption, quit attempts); and health effects (e.g., blood pres-
sure, respiratory symptoms)

Starting date Recruitment of participants started in September 2015

Contact information Name: Sophia Allen; Email: sallen@phs.psu.edu

Notes Registry ID: Clinicaltrials.gov NCT01928758
Funding source: National Institute on Drug Abuse of the National Institutes of Health under Award
Number P50DA036107 (JM & JF PIs for parent grant; JF and AEE PIs for this study) and the Center
for Tobacco Products of the U.S. Food and Drug Administration. NIH NIDA (P50DA036107), NCATS
(UL1 TR000127), FDA
Declaration of interests: JF has done paid consulting for pharmaceutical companies involved in
producing smoking cessation medications, including GSK, Pfizer, Novartis, J&J, and Cypress Bio-
science, and received a research grant from Pfizer Inc. (not related to reduced nicotine cigarettes).
There are no competing interests to declare for other authors

Allen 2017 

 
 

Study name A multicomponent intervention including texting to promote tobacco abstinence in emergency de-
partment smokers: a pilot study

Methods A prospective, 2-arm, parallel group, randomised controlled trial of a multicomponent intervention
(brochure + text-based smoking cessation intervention + NRT + quitline referral) compared to stan-
dard care (brochure only). Outcome assessments blinded, recruiting research staF not blinded to
group assignment

Participants General population: adults visiting a hospital emergency department

Interventions Multicomponent intervention consisting of: a) brochure containing information on health bene-
fits of cessation and local quitline number; b) 4-week supply of NRT; c) referral to local quitline; d)
enrolment by research team in supported texting programme for tobacco dependence. Texting
programme used was ‘SmokefreeTXT’ (smokefree.gov/smokefreetxt) with message content based
on principles of CBT and some tips/advice for remaining abstinent. Some texts also employed mo-
mentary assessment of mood, cravings, tobacco use and physician contact; texting programme
lasted for 28 days

Bernstein 2016 
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Control arm/standard care: brochure only

Outcomes Main objective: To assess feasibility of multicomponent ED-initiated programme of tobacco depen-
dence treatment using a publicly-available text messaging programme and compare with control
condition
Primary outcome(s)/Primary end point(s): self-reported 7-day tobacco abstinence at 1- and 3-
months telephone follow-up assessed using (“Have you smoked, even a puF, in the last 7 days?”).
Time point(s) of evaluation of endpoint: 1-month and 3-month post-enrolment; both 1 and 3
months considered primary in this study; biochemical verification not performed

Secondary outcome(s)/Secondary end point(s): associations between responses/adherence to
text-delivered ecological momentary assessments (EMA) and tobacco abstinence. EMAs assessed
mood and craving on 3-point ordinal scale (mood: good, OK, bad; craving: low, medium, high).
EMAs used were taken from SmokefreeTXT library of messages and participants received either 0
or 1 EMA message per day. Time point(s) of evaluation of endpoint: frequency of response to EMAs
was measured throughout intervention, i.e. 28 days

Secondary objectives: to obtain a measure of effect size for follow-up trial and assess willingness
of eligible participants to participate and undergo randomisation, to assess study procedures, fol-
low-up rates and adherence to intervention, i.e. proportion of participants engaging in quitline ser-
vices to which they were referred

Starting date Participants were enrolled in May 2014

Contact information Name: Steven L. Bernstein; E-mail: Steven.bernstein@yale.edu

Notes Registry ID: NCT02081144
Funding source: Supported in part by grant R01CA141479 from the National Cancer Institute, Na-
tional Institutes of Health
Declaration of interests: Authors had no potential conflicts to disclose

Bernstein 2016  (Continued)

 
 

Study name A cluster-randomised trial to examine the impact of early intervention by practice nurse-general
practitioner (GP) teams on quality of life, health status and lung function of Chronic Obstructive
Pulmonary Disease (COPD) patients

Methods A pragmatic, parallel-group, cluster-randomised controlled trial of early intervention by a practice
nurse-GP partnership vs usual care for newly-diagnosed COPD. Participating GPs, practice nurses
and participants not blinded. Research staF collecting outcome measures and statistician blinded
to group allocation

Participants General population: patients at risk of COPD aged 40 - 85 years with documented smoking history
who have attended a GP practice at least twice, who are newly diagnosed with COPD through case-
finding visits

Interventions Practice nurses will identify people who are at risk of COPD and undertake case finding. People
newly diagnosed with COPD who attend the 'intervention practices' will be offered a management
involving the GP and practice nurse working in partnership. The people who attend the 'control
practices' will receive usual care from their GPs 

Outcomes Primary outcome [1]: The St George Respiratory Questionnaire (SGRQ) will be used for 2 purpos-
es: 1) to collect participants' COPD-related quality of data, and 2) participants' overall health sta-
tus data (from the preamble question of (SGRQ): Timepoint [1] 1) at the first visit by project offi-
cer soon after the case-finding visit by practice nurse; 2) 6 months from the first visit; 3) 12 months
from the first visit.

Bunker 2012 
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Secondary outcome [1]: Lung function - forced expiratory volume in 1 second (FEV1) assessed by
spirometry performed according to the standard methods. Timepoint [1] 1) at the first visit by
project officer soon after the case-finding visit by practice nurse; 2) 12 months from the first visit
Secondary outcome [2]: Medication audit - Participant report of medication use. These data will be
collected by project officer at all 3 visits, except that at 6 months data will only be collected about
respiratory medications.

Timepoint [2]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 6 months from the first visit; 3) 12 months from the first visit

Secondary outcome [3]: Inhaler technique - Assessment of inhaler technique assessed using pub-
lished inhaler technique checklists.

Timepoint [3]: 1) at first visit by project officer soon after the case-finding visit by practice nurse; 2)
12 months from the first visit

Secondary outcome [4]: Participant report of participation in a pulmonary rehabilitation pro-
gramme

Timepoint [4]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 6 months from the first visit; 3) 12 months from the first visit

Secondary outcome [5]: Patient knowledge - Participant knowledge of COPD will be assessed using
a previously-published measure

Timepoint [5]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 12 months from the first visit

Secondary outcome [6]: Health service use - Participant report of hospital admissions, emergency
department attendances, or unscheduled visits to a doctor in the previous 6 months

Timepoint [6]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 6 months from the first visit; 3) 12 months from the first visit

Secondary outcome [7]: Smoking status - Attendance at a smoking cessation programme and quit
rates will be recorded (participant report). Validation of participant report of smoking status using
Smokerlyser analysis

Timepoint [7]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 12 months from the first visit

Secondary outcome [8]: Immunisation status - Immunisation status (influenza and pneumococcal)
by participant report

Timepoint [8]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 12 months from the first visit

Secondary outcome [9]: Validation of COPD Diagnostic Questionnaire (CDQ) in Australian context

Timepoint [9]: At the case-finding visit by practice nurse.

Secondary outcome [10]: COPD Assessment Test (CAT) - a tool to quantify the impact of COPD on
participants' health status

Timepoint [10]: 1) at the first visit by project officer soon after the case-finding visit by practice
nurse; 2) 6 months from the first visit; 3) 12 months from the first visit

Starting date Recruitment of participants started in 6th April 2011

Contact information Name: Prof Nicholas Zwar (School of Public Health & Community Medicine, The University of New
South Wales Sydney, NSW 2052 Country Australia, Phone +61 2 93852515); Email: n.zwar@unsw.e-
du.au

Notes Registry ID: ACTRN12610000592044

Bunker 2012  (Continued)
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Funding source: The study was funded by the National Health and Medical Research Council,
Project Grant No. 630421
Declaration of interests: HR has participated on COPD advisory committees for Novartis, has spo-
ken about COPD guidelines at symposia funded by AstraZeneca and BoehringerIngelheim, has re-
ceived travel support from AstraZeneca, GlaxoSmithKlineand Novartis, and has received indepen-
dent research funding fromGlaxoSmithKline for an investigator-initiated COPD study. GBM is on an
advisory board for Novartis and his institution has received funds fromAstraZeneca for consultan-
cies. He has spoken at education symposia sponsored by AstraZeneca and GlaxoSmithKline. NZ
has provided expert advice on smoking cessation education programs to Pfizer Pty Ltd andGlax-
oSmithKline Australia Pty Ltd and has received support to attend smoking cessation conferences.
Other authors have no competing interests
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Study name A controlled field trial to assess the effect of a community-based tobacco cessation intervention
package on tobacco use and expenditure on tobacco in women self-help group members in rural
Gadchiroli, Maharashtra, India: The Women’s Empowerment through Liberation From Tobacco (WE
LiFT) project

Methods A group-randomised, parallel-group, multiple-arm field trial to assessed the effectiveness of a com-
munity-based tobacco cessation intervention on tobacco use and expenditure on tobacco among
women micro-finance self-help group (SHG) members. Blinding/Masking (N/A), randomisation per-
formed at cluster level via computer-generated randomisation

Participants General population: women who are members of the MAVIM SHG in villages from selected clusters
of Mahila Arthik Vikas Mahamandal (MAVIM) and their husbands, aged 18 - 90 years old

Interventions A) community-based tobacco-cessation intervention package from women SHG members (group
health education, individual counselling of users, distribution of earthen saving pots to save mon-
ey spent on tobacco, oral evaluation by dentists to assess oral lesions due to tobacco and distrib-
ution of iron and folic acid (ferrous sulphate 300 mg and folic acid 0.5 mg - 1 tablet once a week by
mouth for 7 months), B-complex vitamin tablets (1 tablet twice daily by mouth for 7 days) and calci-
um tablets (calcium lactate 300 mg, 1 tablet twice daily by mouth for 7 days) as a health promotion
measure and bisacodyl tablets (5 mg tablet, 1 tablet at bedtime for 7 days) for those reporting using
tobacco to prevent constipation);

B) community-based tobacco cessation intervention package for women SHG members and their
husbands (SHG members and their husbands receive tobacco cessation intervention package de-
scribed above);

C) no intervention (comparison cluster in which community-based intervention package is not pro-
vided) 

Outcomes Primary outcome: decrease in % of SHG members using tobacco (7-months); Secondary out-
come(s): decrease in average daily expenditure on tobacco (7 months), amount of money saved
in earthen money-saving pots by families of tobacco users in the intervention areas (7 months),
decrease in % of family members of the SHG members using tobacco (7 months), increase in % of
SHG members and husbands with a sense of well-being (7 months), decrease in % of SHG members
and their husbands with oral discomfort (7 months)

Starting date Date of first enrolment (India): 19 October 2012 

Contact information Name: Dr Abhay Bang; Site address: Gadchiroli, Search Shodhgram Gadchiroli, MAHARASHTRA; Tel:
07138255407; Email: search@sify.com

Notes Registry ID: CTRI/2012/12/003262 
Funding source: Indira foundation, Greenwich, CT, USA ; Mahila Arthik Vikas Mahamandal (Women
Economic Development Corporation), Gadchiroli, Maharashtra, India

CTRI/2012/12/003262 2012 
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Declaration of interests: None specified
CTRI/2012/12/003262 2012  (Continued)

 
 

Study name Reducing stress, alcohol and tobacco use in pregnant women to improve the children’s later men-
tal health (MINDFUL/PMI)

Methods A 2-arm, parallel-group, randomised controlled trial of a 15-week mindfulness-oriented app-based
programme compared to an education app-based programme. Assessor and data analyst are
blinded. Control group is active control (i.e. effective treatment of control group)

Participants Pregnant population: pregnant women aged 18 - 50 years, between 8+0 to 14+0 weeks of pregnan-
cy

Interventions A) Intervention group: pregnancy mindfulness - 15-week mindfulness-oriented app-based pro-
gramme

B) Control group: pregnancy education - 15-week pregnancy education app-based programme

Outcomes Primary outcome(s): second-to-fourth finger length ratio (2D:4D) in the 11- to 12-month-old child.

Secondary outcome(s): 
A) Child (birth and 11- to 12-month of age): Index “Orientation and Regulation“ of the Infant Behav-
ior Questionnaire Revised (IBQ-R); subscale scores of the German Parent Questionnaire of Child De-
velopment supplement to the Pediatric Screenings (EEE U6); subscale scores cognition, language,
and motor function of the Bayley Scales of Infant and Toddler Development (BSID); sum and sub-
scale scores of the Child Behavior Checklist (CBCL); infant anogenital distance; strength of the tran-
sient-evoked oto-acoustic emissions (TEOAEs); ethylglucuronide (EtG) in meconium; 
B) Mother (longitudinal): sum and subscale scores of the Perceived Stress Scale (PSS10); sum scale
score of the Pregnancy-Related Anxiety Questionnaire (PRAQ-R2); sum and subscale scores of
the Mindful Attention and Awareness Scale (MAAS) and the Five Facet-Mindfulness Questionnaire
(FFMQ-D); consumption quantified by the modified Alcohol Use Disorder Identification Test (AU-
DIT-C); consumption quantified by the modified smoking questionnaire Robert Koch-Institut; coti-
nine in maternal hair; ethylglucuronide (EtG) in maternal hair; cortisol in maternal hair

Starting date Date of first enrolment: 12 November 2018

Contact information Name: Johannes Kornhuber, Address: Schwabachanlage 6 91054 Erlangen Germany, Telephone:
+49 9131 85 34166, Email: johannes.kornhuber@uk-erlangen.de,  Affiliation: Universitätsklinikum
Erlangen, Psychiatrische und Psychotherapeutische Klinik

Notes Registry ID: DRKS00014920
Funding source: With the public funded research project IMAC-Mind: Improving Mental Health
and Reducing Addiction in Childhood and Adolescence through Mindfulness: Mechanisms, Preven-
tion and Treatment (2018–2022, 01GL1745C), the Federal Ministry of Education and Research con-
tributes to improving the prevention and treatment of children and adolescents with substance
use disorders and associated mental disorders. The project coordination is realised by the German
Center of Addiction Research in Childhood and Adolescence at the University Medical Center Ham-
burg-Eppendorf. For more information please visit our homepage www.IMAC-Mind.de
Declaration of interests: The authors quote some of their own publications on which this work
and the idea of the study are based

DRKS00014920 2018 
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Study name Randomised placebo-controlled trial assessing the efficacy and safety of BP1.4979 in smoking ces-
sation

Methods A multicentre, randomised, double-blind, placebo-controlled, phase IIb trial with parallel groups to
assess safety and efficacy of BP1.4979 in people who smoke

Participants General population: adults (18 - 65 years) who smoke who have made at least 2 attempts to stop

Interventions Product Code: BP1.4979; Pharmaceutical Form: Tablet; CAS Number; 1000036-77-0; Drug BP1.4979
at 3 mg, 10 mg, 15 mg or placebo during 3 months; Placebo form: tablet (oral use) 

Outcomes Primary outcome(s)/Main objective: To assess the efficacy (abstinence measured using diaries and
confirmed by exhaled CO (abstinent = 10 ppm) and safety of BP1.4979 for smoking cessation, in
people who smoke heavily and are willing to quit smoking

Primary end point(s): 4-week prolonged abstinence from smoking cigarettes at the end of a 12-
week double-blind treatment phase (i.e. from V3 to V4); continuous abstinence measured by partic-
ipant diary and verified by exhaled CO (abstinent < 10 ppm) will define response to the treatment.
Secondary objective: No secondary objectives were established.

Time point(s) of evaluation of this end point: During treatment phase and up to 3 months after
treatment.

Secondary outcome(s)/Secondary end point(s): 7-day tobacco point prevalence abstinence (PPA)
assessed at each visit by analysis of cigarettes consumption using self-report diaries and measure-
ment of exhaled CO; daily cigarettes consumption (mean consumption variation to baseline to de-
termine % of participants having reduced cigarettes consumption between baseline and last week
of treatment); assessment of craving and urge to smoke performed at each visit except screen-
ing (V0) by QSU-Brief Questionnaire (Measure: variation from V1 to V2, V3, V4, V5 and V-TQD), on
(7-days PPA) responders; continuous abstinence from V3 (W8) to V6 (W16) and from V3 (W8) to V8
(W24); nicotine withdrawal syndrome assessed by Minnesota Nicotine Withdrawal Scale (MNWS)
(assessing urge to smoke, depressed mood, irritability, anxiety, poor concentration, restlessness,
increased appetite and insomnia)(measure: variation from V1 to V2, V3, V4, V5 and V-TQD ), on (7-
days PPA) responders; smoking satisfaction measured by the modified Cigarette Evaluation Ques-
tionnaire (mCEQ) (recording measures of smoking satisfaction, psychological reward, enjoyment of
respiratory tract sensations, craving reduction and aversion) if the participant continues to smoke
(measure: variation from V1 to V2, V3, V4, V5 and V-TQD), in participants still smoking; body weight
variation in treatment responders; BDI mean depressive score variation in responders; abstinence
in a subgroup of participants having TQD up until treatment Day 8; safety will be assessed by eval-
uation of adverse events, various questionnaires and vital signs (measurement of heart rate, blood
pressure, and body weight) at each study visit, by physical examinations (V0 and V4), ECG and labo-
ratory tests (blood chemistry, haematology, urinanalysis tests, prolactin dosage) at screening (V0),
after 4-week treatment (V2) and at V4 (time points of evaluation of this end point: throughout the
whole study duration)

Starting date Date of first enrolment: 01 March 2013

Contact information Name: Bioprojet Clinical Department, Address: 9 rue Rameau 75002 PARIS France, Telephone:
+33(0)1 47 03 66 33, Affiliation: Bioprojet

Notes Registry ID: EUCTR2012-002731-28-CZ/NCT01785147
Funding source: Bioprojet 
Declaration of interests: none specified

EUCTR2012-002731-28-PL 2012 
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Study name An effectiveness and safety study of varenicline for smoking cessation in hospitalised patients with
psychiatric disorders

Methods A 2-arm, parallel group, randomised controlled trial of varenicline (12-weeks) relative to nicotine
patch (active comparator) for smoking cessation in hospitalised patients with psychiatric disor-
ders. Blinding/Masking: None (Open-Label) 

Participants Psychiatric population: aged 18 - 65 years with at least 1 psychiatric disorder, hospitalised at 1 of 3
acute psychiatric facilities

Interventions Trade Name: CHANTIX (varenicline) tablets, for oral use, Pharmaceutical form: film-coated tablet,
INN or proposed INN: VARENICLINE, CAS Number: 375815-87-5; Dose: 3 days of 0.5 mg, followed by
4 days of 1 mg, followed by 2 mg of varenicline until week 12. Trade Name: NICOTINELL TTS, Phar-
maceutical Form: Cutaneous patch, INN or Proposed INN: NICOTINE, CAS Number: 54-11-5. Dose: 8
weeks of 21 mg patch, followed by 2 weeks of 14 mg patch and 2 weeks of 7 mg patch 

Outcomes Primary outcome(s). Main objective: This study will compare varenicline to nicotine patch initiat-
ed in-hospital on smoking abstinence rates post-discharge. In addition, safety will be assessed by
comparing the incidence of severe neuropsychiatric adverse events in participants with varenicline
or nicotine patch

Primary end point(s):

EFFICACY, 1. To compare smoking abstinence rates of varenicline relative to nicotine patch mea-
sured by CO-confirmed continuous abstinence rate (CAR) between week 9 and week 12; 2. To com-
pare smoking abstinence rates of varenicline relative to nicotine patch measured by CO-confirmed
continuous abstinence rate (CAR) between week 12 and week 16;

SAFETY 1. The primary safety endpoint is the occurrence of at least 1 treatment-emergent 'severe'
neuropsychiatric event during or after hospitalisation. In case of a pre-existing 'severe' neuropsy-
chiatric event, only a worsening of this event will be reported.

Time point(s) of evaluation of this end point: Efficacy: week 9 - 12 and week 12 - 16. Safety: number
of severe neuropsychiatric events from the screening to the end of study

Secondary objective: N/A. Secondary outcome(s)/Secondary end point(s):

EFFICACY 1. To compare smoking abstinence rates of varenicline relative to nicotine patch mea-
sured by 7-day CO-confirmed abstinence at week 16. 2. To compare smoking withdrawal symptoms
of varenicline relative to nicotine patch during and after hospitalisation;

SAFETY It will be individual subscales scores on the following questionnaires: - Hospital Anxiety
and Depression Scale (HADS), - Columbia Suicide Severity Rating Scale (C-SSRS), - Clinical Global
Impression of Improvement (CGI-I). Timepoint(s) of evaluation of this end point: 0, week 1, week 2,
week 3, week 4, week 5, week 7, week 9, week 12, week 16

Starting date Date of first enrolment: 04 July 2018

Contact information Name: Psychiatry Department Vall d’Hebron, Address: Pg. de la Vall d’Hebron, 119-129 08035
Barcelona Spain, Telephone: 3493489 42 95, Email: ebruguer@vhebron.net, Affiliation: Fundació
Hospital Universitari Vall d’Hebron-Institut de Recerca (VHIR)

Notes Registry ID: EUCTR2017-004715-40-ES
Funding source: Pfizer
Declaration of interests: none specified

EUCTR2017-004715-40-ES 2018 
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Study name Smartphone application for smoking cessation.

Methods A 2-arm, parallel-group, pragmatic randomised controlled trial comparing an app which trains be-
havioural strategies for smoking cessation to a standard smartphone application to support people
who smoke working to become quit-free. Blinding/masking: single (outcomes assessor at follow-up
will be blind to group allocation). 

Participants General population: people who smoke aged 18 - 65 years who own a smartphone and are motivat-
ed to quit smoking

Interventions Intervention: smartphone app (Craving to Quit (www.cravingtoquit.com) which delivers mind-
fulness training and experience sampling for 22 days and consists of 22 modules of 10 - 15 min-
utes each, designed to teach behavioural strategies for smoking cessation using psycho-educa-
tion-based audio and videos, animations to reinforce key concepts and in vivo exercises.

Active comparator: 3-week smartphone application for smoking cessation in which people who
smoke self-monitor their smoking habits, mood and experience to quit smoking, comprising 6
prompts per day asking individuals about their experience, behaviour and smoking habits for 22
days 

Outcomes Primary outcome: 1-week point-prevalence abstinence at 6 months, verified by CO monitoring,
analysed using intention-to-treat approach Secondary outcome(s): smoking, craving, mood and
mindfulness as measured by experience sampling using the Tracker 

Starting date Study start date: October 2014; actual study completion date: June 2016

Contact information Correspondence: kathleen.garrison@yale.edu 1 Department of Psychiatry, Yale School of Medicine,
New Haven, CT, USA 4 1 Church Street, Room 730, New Haven CT 06510, USA

Notes Registry ID: Clinicaltrials.gov NCT02134509
Funding source: This research is funded by a grant from the American Heart Association (to KAG:
14CRP18200010). Additional research support is provided by a grant from the National Institutes of
Health, National Institute on Drug Abuse (to KAG and JAB: K12DA00167)
Declaration of interests: Judson A. Brewer and Prasanta Pal own stock in Claritas Mindsciences,
the company that developed the apps used in this study. All other authors declare that they have
no competing interests

Garrison 2015 

 
 

Study name Integrated smoking cessation treatment for emotional dysregulation

Methods A 2-arm, parallel-group, randomised controlled trial comparing 2 group treatment approaches:
(1): an educational-supportive psychotherapy and standard smoking cessation treatment; and (2)
an integrated smoking cessation and anxiety and depression management treatment programme
(SDAT). Blinding/masking: single-blind (outcome-assessors will be blinded to group allocation)

Participants Psychiatric population: aged 18 - 65 years with elevated anxiety or depression who smoke an aver-
age of at least 6 cigarettes per day and report being motivated to quit smoking

Interventions Comparing 2 group treatment approaches:

A) cognitive behavioural treatment program which blends smoking cessation, anxiety and depres-
sion management/reduction treatment strategies (SDAT), with nicotine patch

B) educational-based psychotherapy and standard smoking cessation treatment programme (ac-
tive comparator) with nicotine patch

NCT02002858 2013 
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Outcomes Primary outcome: smoking status using the Timeline Follow-Back Assessment (Time Frame:
Change from baseline at 2, 4, 8, 10, 16, and 24 weeks post quit day)

Starting date October 2014 (completed May 2017)

Contact information Michael J Zvolensky, Ph.D. Anxiety and Health Research Laboratory and Substance Use Treatment
Clinic, University of Houston Houston, Texas, United States, 77205

Notes Registry ID: NCT02002858. Smoking Cessation for Depression and Anxiety Treatment. 2013
Funding source: University of Houston, National Institute on Drug Abuse (NIDA)
Declaration of interests: none specified

NCT02002858 2013  (Continued)

 
 

Study name Assessing the effectiveness of High Intensity Interval Training (HIIT) for smoking cessation in
women: HIIT to quit study

Methods A 2-arm, parallel-group, randomised controlled trial comparing the effects of 2 exercise interven-
tions (HIIT and '10,000 steps' pedometer-based intervention) combined with usual care smok-
ing-cessation support, on cessation rates in women who smoke and wish to quit.

Blinding/masking: single (outcome assessor will be blinded to group allocations)

Randomisation: allocation sequence generated by a computer programme and concealed within
sealed opaque envelopes 

Participants General population: women aged 18 - 55 years who smoke ≥ 5 cigarettes/day, and want to quit
smoking

Interventions Participants in both groups receive usual care smoking-cessation support based on Smoking Ces-
sation Guidelines for Australian General Practice (quit pack, signposting to other resources, direct-
ed to call Quitline).

A) 10,000 steps: participants will receive a resource pack and pedometer, and will be asked to use
the 10,000 steps log book to record steps and other physical activities. The aim will be to increase
daily steps to 10,000 steps/day

B) HIIT group: participants will complete 2 gym-based supervised HIIT sessions/week and 1 home-
based HIIT session/week. At each training session participants will be asked to complete four 4-min
(4 × 4-min) intervals at approximately 90% of maximum heart rate interspersed with 3-min recov-
ery periods

Outcomes Primary outcome: % of participants who have ceased smoking using the Russell standard self-
reported abstinence (previous 2 weeks) and CO concentration < 10 ppm. Time points: 13 and 26
weeks after randomisation.

Secondary outcome(s): number of cigarettes smoked on a daily basis (baseline, 13 and 26 weeks);
withdrawal symptoms and cravings assessed using the Moods and Physical Symptoms Scale
(MPSS; weeks 3, 6, 9 and 12); smoking dependency (FTND; baseline, weeks 6, 13 and 26); subjec-
tive stress (PSS; weeks 3, 6, 9 and 12); well-being (SF36; baseline, 13 and 26 weeks); motivation as-
sessed using the Behavioural Regulation in Exercise Questionnaire (BREQ-2; baseline, 13 and 26
weeks); Cardiorespiratory fitness (VO2max) will be assessed using a graded exercise test to exhaus-
tion; lung function will be assessed by forced vital capacity [FVC], forced expiratory volume in 1 sec
[FEV1] and FEV1/FVC ratio, using a Vitalograph (2150, Ennis, Ireland); body composition will be as-
sessed by researcher-measured body mass index (height, weight), and waist circumference; phys-
ical activity and sedentary time will be measured using a wrist-worn GENEActiv accelerometer,
which will be worn for 1 week at each measurement time

Pavey 2015 
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Starting date Date of first enrolment 10 December 2014, last enrolment 30 March 2016, date of last data collec-
tion 3 October 2016

Contact information Dr Toby Pavey. Address: School of Human Movement Studies, Blair Drive, The University of Queens-
land, St. Lucia Campus, Brisbane, Australia, QLD 4072 Country Australia. Phone: +61 7 3346 9898.
Email: t.pavey@uq.edu.au

Notes Registry ID: ACTRN12614001255673
Funding source: This study is supported by a Heart Foundation of Australia Vanguard Grant
(#100587). TP is supported by a National Health and Medical Research Council program grant
(#569940) at The University of Queensland, School of Human Movement and Nutrition Sciences
Declaration of interests: The authors declare that they have no competing interests

Pavey 2015  (Continued)

 
 

Study name Smoking termination enhancement project (STEP)

Methods A 2-arm, parallel-group, randomised controlled trial to compare the effectiveness of 2 smoking ces-
sation programmes that integrate counselling and nicotine replacement with either a wellness pro-
gramme or exercise. Blinding/masking: none (open-label) 

Participants Psychiatric population: people who smoke (aged 18 - 65 years) who report elevated anxiety sensi-
tivity (AS) and report smoking an average of at least 10 cigarettes per day 

Interventions All participants receive standard treatment (ST) for smoking cessation based on the most recent
clinical practice guideline from the US Department of Health and Human Services which broadly in-
cludes CBT for relapse prevention along with NRT.

A) ST + EX: a 15-week programme involving 3 x 45-min exercise sessions each week

B) ST + CTRL: a 15-week programme involving 3 x 45-min wellness sessions

All participants asked to set a quit date for 6 weeks after the baseline visit 

Outcomes Primary outcome: % of participants who achieved point-prevalence abstinence from smoking at
10- and 30-weeks post-quit-day (EOT i.e. 10-weeks post-quit and 30-week follow-up). Main outcome
analysis based on 7-day point-prevalence abstinence. Self-reported abstinence verified by saliva
cotinine (< 10 ng/mL) at 16 and 24-week follow-ups, or expired CO (< 8 ppm). Measures of putative
mediators: Minnesota Withdrawal Scale (MWS); Anxiety Sedherence and patient adherence, ad-
verse events and concurrent treatment 

Starting date Study start date: September 2009; Study completion date: August 2013

Contact information Name: Dr Jasper Smits (PI) - University of Texas at Austin, Email: jsmits@smu.edu 

Notes Registry ID: ClinicalTrials.gov, NCT01065506
Funding source: The study is funded by the National Institute of Drug Abuse (NIDA; R01DA027533)
Declaration of interests: Drs Smits and Otto receive royalties from Oxford University Press for
books on exercise for mood and anxiety disorders. All other authors declare that they have no com-
peting interests

Smits 2012 
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Study name IntEgrating Smoking Cessation treatment As part of usual Psychological care for dEpression and
anxiety (ESCAPE)

Methods A 2-arm, parallel-group, multicentre randomised and controlled feasibility trial to compare the ef-
fectiveness of offering smoking cessation treatment alongside usual psychological care relative to
usual psychological care plus referral to smoking cessation services. Blinding/masking: single (out-
come assessments will be conducted by a researcher blinded to treatment allocation). Randomisa-
tion requested via RedCap 

Participants Psychiatric population: people who smoke (18+ years) with a current diagnosis of depression
(PHQ-9) or anxiety (GAD-7) or both, who report smoking daily for at least 1 year and are interested
in receiving help to quit smoking 

Interventions Participants are randomly allocated to 1 of 2 treatments (usual care vs usual care + integrated
smoking cessation treatment). Both treatments are very similar and involve behavioural, psycho-
logical support and medicine to help participants to quit. The difference between the treatments
is that one will be delivered alongside psychology therapy, and the other treatment will involve be-
ing referred to the local stop-smoking service at the end of the IAPT therapy. Participants assigned
to receive the smoking treatment alongside their psychology therapy will talk to their Psychologi-
cal Well-being Practitioner about their smoking for up to 15 minutes during each therapy appoint-
ment. They will be guided through behavioural techniques to support them through the quit at-
tempt. The Psychological Well-being Practitioner will also talk about the psychology of quitting,
and how quitting might improve mental health. In addition, participants receive a smoking cessa-
tion medication of their choice to help with withdrawal symptoms. Participants assigned to receive
smoking treatment after their psychology therapy is finished will receive a referral to their local
stop-smoking service, who will offer a very similar treatment as described above based at their ser-
vice. Treatment will last a maximum of 12 weeks over 7 appointments

Outcomes Primary outcome measure: Retention in the smoking cessation treatment, measured at treatment
appointments 1 to 6

Secondary outcome measures: Smoking-related: 1. Biochemically-verified 7-day point prevalence
smoking cessation at 3 and 6 months after baseline 2. Number of cigarettes smoked per day, mea-
sured at enrolment, treatment appointments 1 to 6, and 3 and 6 months after baseline 3. Heaviness
of Smoking Index, measured at enrolment, treatment appointments 1 to 6, and 3 and 6 months af-
ter baseline. Mental health-related: Symptoms of depression, measured using PHQ-9. Service-re-
lated: Number of 'Did Not Attends', number of planned and completed IAPT sessions, measured at
treatment appointments 1 to 6. Acceptability and feasibility: Participant and clinician acceptabili-
ty and satisfaction of intervention as assessed by questionnaires and qualitative interviews; inter-
views also explore acceptability and feasibility of data collection procedures, and impact of smok-
ing cessation treatment on usual care and psychological recovery

Assessed at 3 months after baseline. Implementation-related: intervention delivery checklist, quali-
tative analysis of intervention delivery, measured at treatment appointments 1 to 6

Starting date January 2018 and estimated completion February 2021

Contact information Name: Dr Gemma Taylor. Email: g.m.j.taylor@bath.ac.uk. Address: Addiction and Mental Health
Group (AIM), Department of Psychology, University of Bath, 10 West, Bath BA2 7AY, UK

Notes Registry ID: World Health Organization's International Clinical Trials Registry Platform ID: ISRCT-
N99531779/ Protocol reference: Pilot and Feasibility Studies 2019, 5:16
Funding source: The study is funded by Cancer Research UK. (Dr. Gemma Taylor is funded by a
Cancer Research UK Postdoctoral Fellowship (C56067/A21330). Dr. Ali Shaw is funded through NIHR
Research Capability Funding. The MRC Integrative Epidemiology Unit at the University of Bristol
is supported by the Medical Research Council and the University of Bristol [MC_UU_12013/6]. Dr.
David Kessler is funded by The Centre for Primary Care at the University of Bristol. Professor Paul
Aveyard is an NIHR senior investigator and is funded by NIHR Oxford Biomedical Research Centre
and CLAHRC. Dr. Gemma Taylor,and Professors Marcus Munafò and Paul Aveyard are members of
the UK Centre for Tobacco and Alcohol Studies, a UKCRC Public Health Research: Centre of Excel-

Taylor 2019b 
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Study name Addressing racial/ethnic tobacco health disparities via group intervention

Methods A 2-arm, dual-site, parallel-group, randomised controlled trial aimed at evaluating the efficacy
of group CBT in eliminating racial/ethnic differences in smoking cessation and distress. Blind-
ing/masking: none (open-label); 2 (group intervention) x 3 (race/ethnicity) design. Participants not
informed of study condition - informed they will receive a supportive group-based cessation inter-
vention combined with NRT 

Participants General population: adults who smoke (18+ years) that self-identify as African American/Black, His-
panic (any race), or non-Hispanic White and report smoking at least 5 cigarettes per day

Interventions Experimental: Group Cognitive Behavioural Therapy - participants may receive 8 group cognitive
behavioural therapy (CBT) sessions and 8 weeks of transdermal nicotine patches (TNP) (21 mg (4
weeks), 14 mg (2 weeks), and 7 mg (2 weeks)).

Active Comparator: General Health Education: Participants may receive group general health edu-
cation (GHE) sessions and 8 weeks of transdermal nicotine patches (TNP) (21 mg (4 weeks), 14 mg
(2 weeks), and 7 mg (2 weeks))

Outcomes Primary outcome(s): biochemically-confirmed 7-day point-prevalence abstinence (ppa), which will
be assessed over a 12-month follow-up period, and change in perceived distress and depressive
symptoms pre- to post-intervention. The mediating role of physiological distress is considered ex-
ploratory.

Other outcome measures: Change in salivary cortisol level (Time Frame: 12-months)

Starting date Study start date: August 2015; actual study completion date: October 23, 2019

Contact information Corresponding author at: Case Comprehensive Cancer Center, Case Western Reserve Universi-
ty School of Medicine, 10900 Euclid Ave, Cleveland, OH 44106-7285, USA. E-mail address: moni-
ca.hooper@case.edu (M. Webb Hooper)

Notes Registry ID: Clinicaltrials.gov NCT02511236
Funding source: The Florida Department of Health, James and Esther King Biomedical Research
Program funding study (5JK01)
Declaration of interests: None specified
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Comparison 1.   Change in anxiety

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Main continuous data analysis 15 3141 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]

1.2 Sensitivity analysis: no bio-
chemical validation

12   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.26 [-0.44, -0.09]

1.3 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.40 [-0.74, -0.06]

1.4 Sensitivity analysis: psychoac-
tive/psychological treatment used

12   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.35 [-0.49, -0.21]

1.5 Subgroups: comparing clinical
populations

15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.29 [-0.45, -0.14]

1.5.1 Chronic physical condition 5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.34 [-0.61, -0.07]

1.5.2 General (unselected) popula-
tion

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.25 [-0.62, 0.11]

1.5.3 Post-surgical patients 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.64, 0.10]

1.5.4 Pregnant 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.06 [-0.41, 0.29]

1.5.5 Psychiatric condition 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.33 [-0.66, -0.01]

1.6 Subgroups: motivation to quit 15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]

1.6.1 Participants were selected by
being motivated to quit

10   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.45, -0.09]

1.6.2 Participants were not select-
ed by being motivated to quit

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.57, -0.02]

1.7 Subgroups: comparing adjust-
ed & unadjusted estimates

15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]

1.7.1 Adjusted estimates 6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.36 [-0.62, -0.10]

1.7.2 Unadjusted estimates 9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.21 [-0.38, -0.04]

1.8 Subgroups: comparing study
designs

15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.8.1 Longitudinal cohort study/
Non-randomised intervention
study

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.25 [-0.54, 0.03]

1.8.2 Randomised experiment
comparing people allocated to
quit/continue to smoke

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.68, 0.30]

1.8.3 Secondary analysis of RCT 9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.29 [-0.49, -0.09]

1.9 Subgroups: length of longest
follow-up

15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]

1.9.1 6 weeks to ≤6 months fol-
low-up

11   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.24 [-0.42, -0.06]

1.9.2 >6 months follow-up 4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.39 [-0.62, -0.15]

1.10 Subgroups: primary versus
secondary outcome

15   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.43, -0.13]

1.10.1 Primary outcome 9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.46, -0.10]

1.10.2 Secondary outcome 6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.26 [-0.54, 0.03]

1.11 New incidence of anxiety 2   Odds Ratio (IV, Random, 95% CI) 0.61 [0.34, 1.12]
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Analysis 1.1.   Comparison 1: Change in anxiety, Outcome 1: Main continuous data analysis

Study or Subgroup

Covey 2015 (1)
Bock 2012
Lubitz 2019
Dawkins 2009
Farris 2015
Guimond 2017
Moadel 2012
Solomon 2006
Dulger 2019
McDermott 2013
Schnoll 2016
Becoña 2002
Hammett 2019 (2)
Rocha 2017
Martínez-González 2018

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Not applicable

SMD

-0.41
0.12

-0.41
-0.19
-0.09
-0.27
-0.18
-0.06
0.21

-0.74
0.03

-0.16
-0.34
-0.34
-0.65

SE

0.11
0.3

0.16
0.25
0.03
0.19
0.33
0.18
0.29
0.13
0.45
0.18
0.22
0.28
0.17

Quitters
Total

99
16
36
33

105
55
20
45
17
68
39
40

125
47
53

798

Smokers
Total

126
39

143
31
80
55

118
84
37

422
141
160
754

18
135

2343

Weight

9.9%
4.3%
8.1%
5.4%

12.2%
7.1%
3.8%
7.4%
4.5%
9.2%
2.4%
7.4%
6.2%
4.7%
7.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.41 [-0.63 , -0.19]
0.12 [-0.47 , 0.71]

-0.41 [-0.72 , -0.10]
-0.19 [-0.68 , 0.30]

-0.09 [-0.15 , -0.03]
-0.27 [-0.64 , 0.10]
-0.18 [-0.83 , 0.47]
-0.06 [-0.41 , 0.29]
0.21 [-0.36 , 0.78]

-0.74 [-0.99 , -0.49]
0.03 [-0.85 , 0.91]

-0.16 [-0.51 , 0.19]
-0.34 [-0.77 , 0.09]
-0.34 [-0.89 , 0.21]

-0.65 [-0.98 , -0.32]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)
(2) Data are from the non-SMI group. See subgroup analysis for SMI group data.

 
 

Analysis 1.2.   Comparison 1: Change in anxiety, Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Becoña 2002
Bock 2012
Covey 2015
Dawkins 2009
Dulger 2019
Farris 2015
Lubitz 2019
Martínez-González 2018
McDermott 2013
Moadel 2012
Schnoll 2016
Solomon 2006

Total (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 44.23, df = 11 (P < 0.00001); I² = 75%
Test for overall effect: Z = 2.93 (P = 0.003)
Test for subgroup differences: Not applicable

SMD

-0.16
0.12

-0.41
-0.19
0.21

-0.09
-0.41
-0.65
-0.74
-0.18
0.03

-0.06

SE

0.18
0.3

0.11
0.25
0.29
0.03
0.16
0.17
0.13
0.33
0.45
0.18

Weight

9.1%
5.5%

11.7%
6.8%
5.8%

13.9%
9.8%
9.4%

10.9%
4.9%
3.1%
9.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.41 [-0.63 , -0.19]
-0.19 [-0.68 , 0.30]
0.21 [-0.36 , 0.78]

-0.09 [-0.15 , -0.03]
-0.41 [-0.72 , -0.10]
-0.65 [-0.98 , -0.32]
-0.74 [-0.99 , -0.49]
-0.18 [-0.83 , 0.47]
0.03 [-0.85 , 0.91]

-0.06 [-0.41 , 0.29]

-0.26 [-0.44 , -0.09]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers
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Analysis 1.3.   Comparison 1: Change in anxiety, Outcome 3:
Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Dawkins 2009
Farris 2015
Hammett 2019 (1)
Martínez-González 2018
McDermott 2013

Total (95% CI)
Heterogeneity: Tau² = 0.12; Chi² = 33.94, df = 4 (P < 0.00001); I² = 88%
Test for overall effect: Z = 2.31 (P = 0.02)
Test for subgroup differences: Not applicable

SMD

-0.19
-0.09
-0.34
-0.65
-0.74

SE

0.25
0.03
0.22
0.17
0.13

Weight

16.3%
24.4%
17.7%
19.9%
21.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.19 [-0.68 , 0.30]
-0.09 [-0.15 , -0.03]
-0.34 [-0.77 , 0.09]

-0.65 [-0.98 , -0.32]
-0.74 [-0.99 , -0.49]

-0.40 [-0.74 , -0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.

 
 

Analysis 1.4.   Comparison 1: Change in anxiety, Outcome 4:
Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Becoña 2002
Bock 2012
Covey 2015
Dawkins 2009
Guimond 2017
Hammett 2019 (1)
Lubitz 2019
Martínez-González 2018
McDermott 2013
Rocha 2017
Schnoll 2016
Solomon 2006

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 19.51, df = 11 (P = 0.05); I² = 44%
Test for overall effect: Z = 4.75 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.16
0.12

-0.41
-0.19
-0.27
-0.34
-0.41
-0.65
-0.74
-0.34
0.03

-0.06

SE

0.18
0.3

0.11
0.25
0.19
0.22
0.16
0.17
0.13
0.28
0.45
0.18

Weight

9.3%
4.7%

14.2%
6.1%
8.7%
7.3%

10.5%
9.9%

12.6%
5.2%
2.4%
9.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.41 [-0.63 , -0.19]
-0.19 [-0.68 , 0.30]
-0.27 [-0.64 , 0.10]
-0.34 [-0.77 , 0.09]

-0.41 [-0.72 , -0.10]
-0.65 [-0.98 , -0.32]
-0.74 [-0.99 , -0.49]
-0.34 [-0.89 , 0.21]
0.03 [-0.85 , 0.91]

-0.06 [-0.41 , 0.29]

-0.35 [-0.49 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.5.   Comparison 1: Change in anxiety, Outcome 5: Subgroups: comparing clinical populations

Study or Subgroup

1.5.1 Chronic physical condition
Dulger 2019
Lubitz 2019
Martínez-González 2018
Moadel 2012
Rocha 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 7.07, df = 4 (P = 0.13); I² = 43%
Test for overall effect: Z = 2.50 (P = 0.01)

1.5.2 General (unselected) population
Becoña 2002
Bock 2012
Dawkins 2009
McDermott 2013
Schnoll 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.11; Chi² = 13.22, df = 4 (P = 0.01); I² = 70%
Test for overall effect: Z = 1.36 (P = 0.18)

1.5.3 Post-surgical patients
Guimond 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.42 (P = 0.16)

1.5.4 Pregnant
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.33 (P = 0.74)

1.5.5 Psychiatric condition
Covey 2015
Farris 2015
Hammett 2019 (1)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 12.85, df = 2 (P = 0.002); I² = 84%
Test for overall effect: Z = 2.03 (P = 0.04)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 49.29, df = 14 (P < 0.00001); I² = 72%
Test for overall effect: Z = 3.65 (P = 0.0003)
Test for subgroup differences: Chi² = 1.79, df = 4 (P = 0.77), I² = 0%

SMD

0.21
-0.41
-0.65
-0.18
-0.34

-0.16
0.12

-0.19
-0.74
0.03

-0.27

-0.06

-0.41
-0.09
-0.74

SE

0.29
0.16
0.17
0.33
0.28

0.18
0.3

0.25
0.13
0.45

0.19

0.18

0.11
0.03
0.28

Weight

4.7%
8.1%
7.8%
4.0%
4.9%

29.5%

7.5%
4.5%
5.6%
9.2%
2.5%

29.2%

7.2%
7.2%

7.5%
7.5%

9.8%
11.8%
4.9%

26.5%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.21 [-0.36 , 0.78]
-0.41 [-0.72 , -0.10]
-0.65 [-0.98 , -0.32]
-0.18 [-0.83 , 0.47]
-0.34 [-0.89 , 0.21]

-0.34 [-0.61 , -0.07]

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.19 [-0.68 , 0.30]
-0.74 [-0.99 , -0.49]

0.03 [-0.85 , 0.91]
-0.25 [-0.62 , 0.11]

-0.27 [-0.64 , 0.10]
-0.27 [-0.64 , 0.10]

-0.06 [-0.41 , 0.29]
-0.06 [-0.41 , 0.29]

-0.41 [-0.63 , -0.19]
-0.09 [-0.15 , -0.03]
-0.74 [-1.29 , -0.19]
-0.33 [-0.66 , -0.01]

-0.29 [-0.45 , -0.14]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.5.   (Continued)

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.

 
 

Analysis 1.6.   Comparison 1: Change in anxiety, Outcome 6: Subgroups: motivation to quit

Study or Subgroup

1.6.1 Participants were selected by being motivated to quit
Becoña 2002
Bock 2012
Covey 2015
Farris 2015
Hammett 2019 (1)
Lubitz 2019
McDermott 2013
Moadel 2012
Schnoll 2016
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 34.80, df = 9 (P < 0.0001); I² = 74%
Test for overall effect: Z = 2.88 (P = 0.004)

1.6.2 Participants were not selected by being motivated to quit
Dawkins 2009
Dulger 2019
Guimond 2017
Martínez-González 2018
Rocha 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 7.42, df = 4 (P = 0.12); I² = 46%
Test for overall effect: Z = 2.12 (P = 0.03)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Chi² = 0.02, df = 1 (P = 0.87), I² = 0%

SMD

-0.16
0.12

-0.41
-0.09
-0.34
-0.41
-0.74
-0.18
0.03

-0.06

-0.19
0.21

-0.27
-0.65
-0.34

SE

0.18
0.3

0.11
0.03
0.22
0.16
0.13
0.33
0.45
0.18

0.25
0.29
0.19
0.17
0.28

Weight

7.4%
4.3%
9.9%

12.2%
6.2%
8.1%
9.2%
3.8%
2.4%
7.4%

70.7%

5.4%
4.5%
7.1%
7.7%
4.7%

29.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.41 [-0.63 , -0.19]
-0.09 [-0.15 , -0.03]
-0.34 [-0.77 , 0.09]

-0.41 [-0.72 , -0.10]
-0.74 [-0.99 , -0.49]
-0.18 [-0.83 , 0.47]
0.03 [-0.85 , 0.91]

-0.06 [-0.41 , 0.29]
-0.27 [-0.45 , -0.09]

-0.19 [-0.68 , 0.30]
0.21 [-0.36 , 0.78]

-0.27 [-0.64 , 0.10]
-0.65 [-0.98 , -0.32]
-0.34 [-0.89 , 0.21]

-0.30 [-0.57 , -0.02]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.7.   Comparison 1: Change in anxiety, Outcome 7: Subgroups: comparing adjusted & unadjusted estimates

Study or Subgroup

1.7.1 Adjusted estimates
Covey 2015
Farris 2015
Hammett 2019 (1)
Lubitz 2019
McDermott 2013
Schnoll 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.08; Chi² = 33.72, df = 5 (P < 0.00001); I² = 85%
Test for overall effect: Z = 2.70 (P = 0.007)

1.7.2 Unadjusted estimates
Becoña 2002
Bock 2012
Dawkins 2009
Dulger 2019
Guimond 2017
Martínez-González 2018
Moadel 2012
Rocha 2017
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 11.06, df = 8 (P = 0.20); I² = 28%
Test for overall effect: Z = 2.38 (P = 0.02)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Chi² = 0.88, df = 1 (P = 0.35), I² = 0%

SMD

-0.41
-0.09
-0.34
-0.41
-0.74
0.03

-0.16
0.12

-0.19
0.21

-0.27
-0.65
-0.18
-0.34
-0.06

SE

0.11
0.03
0.22
0.16
0.13
0.45

0.18
0.3

0.25
0.29
0.19
0.17
0.33
0.28
0.18

Weight

9.9%
12.2%
6.2%
8.1%
9.2%
2.4%

47.9%

7.4%
4.3%
5.4%
4.5%
7.1%
7.7%
3.8%
4.7%
7.4%

52.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.41 [-0.63 , -0.19]
-0.09 [-0.15 , -0.03]
-0.34 [-0.77 , 0.09]

-0.41 [-0.72 , -0.10]
-0.74 [-0.99 , -0.49]

0.03 [-0.85 , 0.91]
-0.36 [-0.62 , -0.10]

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.19 [-0.68 , 0.30]
0.21 [-0.36 , 0.78]

-0.27 [-0.64 , 0.10]
-0.65 [-0.98 , -0.32]
-0.18 [-0.83 , 0.47]
-0.34 [-0.89 , 0.21]
-0.06 [-0.41 , 0.29]

-0.21 [-0.38 , -0.04]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.8.   Comparison 1: Change in anxiety, Outcome 8: Subgroups: comparing study designs

Study or Subgroup

1.8.1 Longitudinal cohort study/Non-randomised intervention study
Dulger 2019
Guimond 2017
Martínez-González 2018
Rocha 2017
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 9.13, df = 4 (P = 0.06); I² = 56%
Test for overall effect: Z = 1.76 (P = 0.08)

1.8.2 Randomised experiment comparing people allocated to quit/continue to smoke
Dawkins 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.45)

1.8.3 Secondary analysis of RCT
Becoña 2002
Bock 2012
Covey 2015
Farris 2015
Hammett 2019 (1)
Lubitz 2019
McDermott 2013
Moadel 2012
Schnoll 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 34.55, df = 8 (P < 0.0001); I² = 77%
Test for overall effect: Z = 2.82 (P = 0.005)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Chi² = 0.16, df = 2 (P = 0.92), I² = 0%

SMD

0.21
-0.27
-0.65
-0.34
-0.06

-0.19

-0.16
0.12

-0.41
-0.09
-0.34
-0.41
-0.74
-0.18
0.03

SE

0.29
0.19
0.17
0.28
0.18

0.25

0.18
0.3

0.11
0.03
0.22
0.16
0.13
0.33
0.45

Weight

4.5%
7.1%
7.7%
4.7%
7.4%

31.3%

5.4%
5.4%

7.4%
4.3%
9.9%

12.2%
6.2%
8.1%
9.2%
3.8%
2.4%

63.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.21 [-0.36 , 0.78]
-0.27 [-0.64 , 0.10]

-0.65 [-0.98 , -0.32]
-0.34 [-0.89 , 0.21]
-0.06 [-0.41 , 0.29]
-0.25 [-0.54 , 0.03]

-0.19 [-0.68 , 0.30]
-0.19 [-0.68 , 0.30]

-0.16 [-0.51 , 0.19]
0.12 [-0.47 , 0.71]

-0.41 [-0.63 , -0.19]
-0.09 [-0.15 , -0.03]
-0.34 [-0.77 , 0.09]

-0.41 [-0.72 , -0.10]
-0.74 [-0.99 , -0.49]
-0.18 [-0.83 , 0.47]
0.03 [-0.85 , 0.91]

-0.29 [-0.49 , -0.09]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.9.   Comparison 1: Change in anxiety, Outcome 9: Subgroups: length of longest follow-up

Study or Subgroup

1.9.1 6 weeks to ≤6 months follow-up
Bock 2012
Covey 2015
Dawkins 2009
Dulger 2019
Farris 2015
Guimond 2017
Lubitz 2019
McDermott 2013
Moadel 2012
Schnoll 2016
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 35.99, df = 10 (P < 0.0001); I² = 72%
Test for overall effect: Z = 2.62 (P = 0.009)

1.9.2 >6 months follow-up
Becoña 2002
Hammett 2019 (1)
Martínez-González 2018
Rocha 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 4.05, df = 3 (P = 0.26); I² = 26%
Test for overall effect: Z = 3.25 (P = 0.001)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Chi² = 0.97, df = 1 (P = 0.32), I² = 0%

SMD

0.12
-0.41
-0.19
0.21

-0.09
-0.27
-0.41
-0.74
-0.18
0.03

-0.06

-0.16
-0.34
-0.65
-0.34

SE

0.3
0.11
0.25
0.29
0.03
0.19
0.16
0.13
0.33
0.45
0.18

0.18
0.22
0.17
0.28

Weight

4.3%
9.9%
5.4%
4.5%

12.2%
7.1%
8.1%
9.2%
3.8%
2.4%
7.4%

74.1%

7.4%
6.2%
7.7%
4.7%

25.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.12 [-0.47 , 0.71]
-0.41 [-0.63 , -0.19]
-0.19 [-0.68 , 0.30]
0.21 [-0.36 , 0.78]

-0.09 [-0.15 , -0.03]
-0.27 [-0.64 , 0.10]

-0.41 [-0.72 , -0.10]
-0.74 [-0.99 , -0.49]
-0.18 [-0.83 , 0.47]
0.03 [-0.85 , 0.91]

-0.06 [-0.41 , 0.29]
-0.24 [-0.42 , -0.06]

-0.16 [-0.51 , 0.19]
-0.34 [-0.77 , 0.09]

-0.65 [-0.98 , -0.32]
-0.34 [-0.89 , 0.21]

-0.39 [-0.62 , -0.15]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 1.10.   Comparison 1: Change in anxiety, Outcome 10: Subgroups: primary versus secondary outcome

Study or Subgroup

1.10.1 Primary outcome
Becoña 2002
Covey 2015
Dawkins 2009
Farris 2015
Guimond 2017
Hammett 2019 (1)
McDermott 2013
Moadel 2012
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 31.60, df = 8 (P = 0.0001); I² = 75%
Test for overall effect: Z = 3.02 (P = 0.003)

1.10.2 Secondary outcome
Bock 2012
Dulger 2019
Lubitz 2019
Martínez-González 2018
Rocha 2017
Schnoll 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.06; Chi² = 10.14, df = 5 (P = 0.07); I² = 51%
Test for overall effect: Z = 1.77 (P = 0.08)

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 45.68, df = 14 (P < 0.0001); I² = 69%
Test for overall effect: Z = 3.61 (P = 0.0003)
Test for subgroup differences: Chi² = 0.02, df = 1 (P = 0.88), I² = 0%

SMD

-0.16
-0.41
-0.19
-0.09
-0.27
-0.34
-0.74
-0.18
-0.06

0.12
0.21

-0.41
-0.65
-0.34
0.03

SE

0.18
0.11
0.25
0.03
0.19
0.22
0.13
0.33
0.18

0.3
0.29
0.16
0.17
0.28
0.45

Weight

7.4%
9.9%
5.4%

12.2%
7.1%
6.2%
9.2%
3.8%
7.4%

68.4%

4.3%
4.5%
8.1%
7.7%
4.7%
2.4%

31.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.16 [-0.51 , 0.19]
-0.41 [-0.63 , -0.19]
-0.19 [-0.68 , 0.30]

-0.09 [-0.15 , -0.03]
-0.27 [-0.64 , 0.10]
-0.34 [-0.77 , 0.09]

-0.74 [-0.99 , -0.49]
-0.18 [-0.83 , 0.47]
-0.06 [-0.41 , 0.29]

-0.28 [-0.46 , -0.10]

0.12 [-0.47 , 0.71]
0.21 [-0.36 , 0.78]

-0.41 [-0.72 , -0.10]
-0.65 [-0.98 , -0.32]
-0.34 [-0.89 , 0.21]
0.03 [-0.85 , 0.91]

-0.26 [-0.54 , 0.03]

-0.28 [-0.43 , -0.13]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. See subgroup analysis for SMI group data.

 
 

Analysis 1.11.   Comparison 1: Change in anxiety, Outcome 11: New incidence of anxiety

Study or Subgroup

Levy 2018
Shahab 2014

Total (95% CI)
Heterogeneity: Tau² = 0.11; Chi² = 1.84, df = 1 (P = 0.18); I² = 46%
Test for overall effect: Z = 1.58 (P = 0.11)
Test for subgroup differences: Not applicable

log[OR]

-0.67
0.03

SE

0.13
0.5

Weight

73.8%
26.2%

100.0%

Odds Ratio
IV, Random, 95% CI

0.51 [0.40 , 0.66]
1.03 [0.39 , 2.75]

0.61 [0.34 , 1.12]

Odds Ratio
IV, Random, 95% CI

0.01 0.1 1 10 100
Favours quitters Favours continuing smoker
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Comparison 2.   Change in depression

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Main continuous data analysis 34 7156 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.39, -0.21]

2.2 Sensitivity analysis: risk of bias 32   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.36, -0.19]

2.3 Sensitivity analysis: no bio-
chemical validation

26   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.41 [-0.55, -0.27]

2.4 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

12   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.42, -0.19]

2.5 Sensitivity analysis: psychoac-
tive/psychological treatment used

21   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.42, -0.19]

2.6 Sensitivity analysis: differing Ns
analysed

29   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.40, -0.20]

2.7 Subgroups: comparing clinical
populations

34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.41, -0.22]

2.7.1 Chronic physical condition 7   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.39 [-0.53, -0.25]

2.7.2 General (unselected) popula-
tion

11   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.55 [-0.79, -0.31]

2.7.3 Post-surgical patients 2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.21 [-0.73, 0.31]

2.7.4 Pregnant population 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.16 [-0.41, 0.09]

2.7.5 Psychiatric condition 11   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.18 [-0.32, -0.04]

2.8 Subgroups: motivation to quit 34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.39, -0.21]

2.8.1 Participants were selected by
being motivated to quit

25   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.34 [-0.45, -0.23]

2.8.2 Participants were not select-
ed by being motivated to quit

9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.22 [-0.39, -0.06]

2.9 Subgroups: comparing adjust-
ed & unadjusted estimates

34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.38, -0.21]

2.9.1 Adjusted estimates 10   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.34 [-0.49, -0.19]

2.9.2 Unadjusted estimates 24   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.39, -0.16]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.10 Subgroups: comparing study
designs

34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.39, -0.21]

2.10.1 Longitudinal cohort study/
Non-randomised intervention
study

11   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.23 [-0.36, -0.10]

2.10.2 Randomised experiment
comparing people allocated to
quit/continue to smoke

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.38 [-0.87, 0.11]

2.10.3 Secondary analysis of RCT 22   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.36 [-0.48, -0.24]

2.11 Subgroups: length of longest
follow-up

34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.38, -0.21]

2.11.1 6 weeks to ≤6 months fol-
low-up

20   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.40, -0.14]

2.11.2 >6 months follow-up 14   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.36 [-0.52, -0.20]

2.12 Subgroups: primary versus
secondary outcome

34   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.39, -0.21]

2.12.1 Primary outcome 21   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.39, -0.17]

2.12.2 Secondary outcome 13   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.38 [-0.58, -0.18]

2.13 New incidence of depression 7   Odds Ratio (IV, Random, 95% CI) Totals not select-
ed

 
 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

171



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 2.1.   Comparison 2: Change in depression, Outcome 1: Main continuous data analysis

Study or Subgroup

Covey 2015 (1)
Bock 2012
Martínez-Vispo 2016
Berlin 2010
Lubitz 2019
Blalock 2008
Dawkins 2009
Garvey 2012
Tranel 2012
Guimond 2017
Moadel 2012
Lopez 2015
Solomon 2006
Kahler 2011
Dedert 2019
Dulger 2019
Krebs 2018
Lechner 2019
Mathew 2013
Schnoll 2016
Zhou 2016
Becoña 2017
Bloom 2015
Busch 2011
Hammett 2019 (2)
Kahler 2002
Rocha 2017
Rodríguez-Cano 2016
Sankaranarayanan 2016
Vázquez 1999
Lee 2019
Martínez-González 2018
Munafò 2008
Vermeulen 2019 (3)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.05
-0.4

-0.48
-0.3

-0.41
-0.58
-0.38
-0.67
-0.08
0.05

-0.84
-0.5
0.01

-0.28
1.53

-0.27
-0.13
-1.53

-0.7
-0.7

-0.31
-1.62
-0.48
-0.22
-0.06
-0.69
-0.83
-0.29

-0.2
-0.12
-0.71
-0.58
-0.09
-0.04

SE

0.14
0.3

0.22
0.22
0.16
0.22
0.25
0.28
0.24
0.19
0.68

0.2
0.18
0.21
0.49
0.29
0.02
0.36
0.35
0.44
0.08
0.38
0.21
0.19
0.04

0.2
0.29
0.13
0.29
0.17
0.34
0.16
0.09

0.1

Quitters
Total

99
16
57
27
36

9
33
16
32
55
16
28
45
31

6
17
87
16
13
39

356
52
67
43

111
31
47
91
13
56
11
53

143
111

1863

Smokers
Total

126
39
35

106
143

12
31
90
38
55

108
206

84
82
25
37

490
21
26

141
334

75
67
88

686
133

18
151
108
104

43
135
848
608

5293

Weight

4.2%
1.7%
2.6%
2.6%
3.7%
2.6%
2.2%
1.9%
2.4%
3.1%
0.4%
3.0%
3.3%
2.8%
0.8%
1.8%
7.0%
1.3%
1.4%
0.9%
5.8%
1.2%
2.8%
3.1%
6.7%
3.0%
1.8%
4.5%
1.8%
3.5%
1.4%
3.7%
5.5%
5.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.05 [-0.32 , 0.22]
-0.40 [-0.99 , 0.19]

-0.48 [-0.91 , -0.05]
-0.30 [-0.73 , 0.13]

-0.41 [-0.72 , -0.10]
-0.58 [-1.01 , -0.15]
-0.38 [-0.87 , 0.11]

-0.67 [-1.22 , -0.12]
-0.08 [-0.55 , 0.39]
0.05 [-0.32 , 0.42]

-0.84 [-2.17 , 0.49]
-0.50 [-0.89 , -0.11]

0.01 [-0.34 , 0.36]
-0.28 [-0.69 , 0.13]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.70 [-1.39 , -0.01]
-0.70 [-1.56 , 0.16]

-0.31 [-0.47 , -0.15]
-1.62 [-2.36 , -0.88]
-0.48 [-0.89 , -0.07]
-0.22 [-0.59 , 0.15]
-0.06 [-0.14 , 0.02]

-0.69 [-1.08 , -0.30]
-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.12 [-0.45 , 0.21]

-0.71 [-1.38 , -0.04]
-0.58 [-0.89 , -0.27]
-0.09 [-0.27 , 0.09]
-0.04 [-0.24 , 0.16]

-0.30 [-0.39 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)
(2) Data are from the non-SMI group. For SMI data see subgroup comparison.
(3) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.2.   Comparison 2: Change in depression, Outcome 2: Sensitivity analysis: risk of bias

Study or Subgroup

Berlin 2010
Blalock 2008
Bloom 2015
Bock 2012
Busch 2011
Covey 2015
Dawkins 2009
Dedert 2019
Dulger 2019
Garvey 2012
Guimond 2017
Hammett 2019 (1)
Kahler 2002
Kahler 2011
Krebs 2018
Lechner 2019
Lopez 2015
Lubitz 2019
Martínez-González 2018
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Munafò 2008
Rocha 2017
Rodríguez-Cano 2016
Sankaranarayanan 2016
Schnoll 2016
Solomon 2006
Tranel 2012
Vázquez 1999
Vermeulen 2019 (2)
Zhou 2016

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 87.33, df = 31 (P < 0.00001); I² = 65%
Test for overall effect: Z = 6.35 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.3
-0.58
-0.48
-0.4

-0.22
-0.05
-0.38
1.53

-0.27
-0.67
0.05

-0.06
-0.69
-0.28
-0.13
-1.53
-0.5

-0.41
-0.58
-0.48
-0.7

-0.84
-0.09
-0.83
-0.29
-0.2
-0.7
0.01

-0.08
-0.12
-0.04
-0.31

SE

0.22
0.22
0.21

0.3
0.19
0.14
0.25
0.49
0.29
0.28
0.19
0.04

0.2
0.21
0.02
0.36

0.2
0.16
0.16
0.22
0.35
0.68
0.09
0.29
0.13
0.29
0.44
0.18
0.24
0.17

0.1
0.08

Weight

2.6%
2.6%
2.8%
1.6%
3.1%
4.4%
2.2%
0.7%
1.7%
1.8%
3.1%
7.5%
2.9%
2.8%
7.9%
1.2%
2.9%
3.8%
3.8%
2.6%
1.3%
0.4%
6.0%
1.7%
4.7%
1.7%
0.9%
3.3%
2.3%
3.6%
5.6%
6.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.30 [-0.73 , 0.13]
-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.22 [-0.59 , 0.15]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
0.05 [-0.32 , 0.42]

-0.06 [-0.14 , 0.02]
-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.12 [-0.45 , 0.21]
-0.04 [-0.24 , 0.16]

-0.31 [-0.47 , -0.15]

-0.27 [-0.36 , -0.19]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.3.   Comparison 2: Change in depression, Outcome 3: Sensitivity analysis: no biochemical validation

Study or Subgroup

Becoña 2017
Berlin 2010
Blalock 2008
Bloom 2015
Bock 2012
Busch 2011
Covey 2015
Dawkins 2009
Dedert 2019
Dulger 2019
Garvey 2012
Kahler 2002
Kahler 2011
Lechner 2019
Lee 2019
Lopez 2015
Lubitz 2019
Martínez-González 2018
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Rodríguez-Cano 2016
Sankaranarayanan 2016
Schnoll 2016
Solomon 2006
Vázquez 1999

Total (95% CI)
Heterogeneity: Tau² = 0.07; Chi² = 60.12, df = 25 (P = 0.0001); I² = 58%
Test for overall effect: Z = 5.84 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-1.62
-0.3

-0.58
-0.48
-0.4

-0.22
-0.05
-0.38
1.53

-0.27
-0.67
-0.69
-0.28
-1.53
-0.71
-0.5

-0.41
-0.58
-0.48
-0.7

-0.84
-0.29
-0.2
-0.7
0.01

-0.12

SE

0.38
0.22
0.22
0.21

0.3
0.19
0.14
0.25
0.49
0.29
0.28

0.2
0.21
0.36
0.34

0.2
0.16
0.16
0.22
0.35
0.68
0.13
0.29
0.44
0.18
0.17

Weight

2.4%
4.3%
4.3%
4.5%
3.2%
4.8%
5.7%
3.8%
1.6%
3.3%
3.4%
4.6%
4.5%
2.5%
2.7%
4.6%
5.3%
5.3%
4.3%
2.6%
0.9%
5.9%
3.3%
1.9%
5.0%
5.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-1.62 [-2.36 , -0.88]
-0.30 [-0.73 , 0.13]

-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.22 [-0.59 , 0.15]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-1.53 [-2.24 , -0.82]
-0.71 [-1.38 , -0.04]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]

-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.12 [-0.45 , 0.21]

-0.41 [-0.55 , -0.27]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 2.4.   Comparison 2: Change in depression, Outcome 4:
Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Berlin 2010
Blalock 2008
Bloom 2015
Dawkins 2009
Garvey 2012
Hammett 2019 (1)
Kahler 2002
Krebs 2018
Martínez-González 2018
Mathew 2013
Rodríguez-Cano 2016
Vázquez 1999

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 34.93, df = 11 (P = 0.0003); I² = 69%
Test for overall effect: Z = 5.12 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.3
-0.58
-0.48
-0.38
-0.67
-0.06
-0.69
-0.13
-0.58
-0.7

-0.29
-0.12

SE

0.22
0.22
0.21
0.25
0.28
0.04
0.2

0.02
0.16
0.35
0.13
0.17

Weight

5.4%
5.4%
5.8%
4.5%
3.7%

19.2%
6.2%

20.5%
8.4%
2.5%

10.5%
7.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.30 [-0.73 , 0.13]
-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.38 [-0.87 , 0.11]

-0.67 [-1.22 , -0.12]
-0.06 [-0.14 , 0.02]

-0.69 [-1.08 , -0.30]
-0.13 [-0.17 , -0.09]
-0.58 [-0.89 , -0.27]
-0.70 [-1.39 , -0.01]
-0.29 [-0.54 , -0.04]
-0.12 [-0.45 , 0.21]

-0.30 [-0.42 , -0.19]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 2.5.   Comparison 2: Change in depression, Outcome 5:
Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Bloom 2015
Bock 2012
Covey 2015
Dawkins 2009
Garvey 2012
Guimond 2017
Hammett 2019 (1)
Kahler 2011
Lechner 2019
Lopez 2015
Lubitz 2019
Martínez-González 2018
Martínez-Vispo 2016
Munafò 2008
Rocha 2017
Rodríguez-Cano 2016
Schnoll 2016
Solomon 2006
Tranel 2012
Vázquez 1999
Zhou 2016

Total (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 56.82, df = 20 (P < 0.0001); I² = 65%
Test for overall effect: Z = 5.22 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.48
-0.4

-0.05
-0.38
-0.67
0.05

-0.06
-0.28
-1.53
-0.5

-0.41
-0.58
-0.48
-0.09
-0.83
-0.29
-0.7
0.01

-0.08
-0.12
-0.31

SE

0.21
0.3

0.14
0.25
0.28
0.19
0.04
0.21
0.36
0.2

0.16
0.16
0.22
0.09
0.29
0.13
0.44
0.18
0.24
0.17
0.08

Weight

4.3%
2.7%
6.2%
3.5%
3.0%
4.7%
9.1%
4.3%
2.1%
4.5%
5.6%
5.6%
4.0%
7.8%
2.8%
6.5%
1.5%
5.0%
3.6%
5.3%
8.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]

-0.67 [-1.22 , -0.12]
0.05 [-0.32 , 0.42]

-0.06 [-0.14 , 0.02]
-0.28 [-0.69 , 0.13]

-1.53 [-2.24 , -0.82]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.12 [-0.45 , 0.21]

-0.31 [-0.47 , -0.15]

-0.30 [-0.42 , -0.19]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 2.6.   Comparison 2: Change in depression, Outcome 6: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Becoña 2017
Berlin 2010
Blalock 2008
Bloom 2015
Bock 2012
Covey 2015
Dawkins 2009
Dedert 2019
Dulger 2019
Garvey 2012
Guimond 2017
Hammett 2019 (1)
Krebs 2018
Lechner 2019
Lopez 2015
Lubitz 2019
Martínez-González 2018
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Rocha 2017
Rodríguez-Cano 2016
Sankaranarayanan 2016
Schnoll 2016
Solomon 2006
Tranel 2012
Vázquez 1999
Vermeulen 2019 (2)
Zhou 2016

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 94.04, df = 28 (P < 0.00001); I² = 70%
Test for overall effect: Z = 6.03 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-1.62
-0.3

-0.58
-0.48
-0.4

-0.05
-0.38
1.53

-0.27
-0.67
0.05

-0.06
-0.13
-1.53
-0.5

-0.41
-0.58
-0.48
-0.7

-0.84
-0.83
-0.29
-0.2
-0.7
0.01

-0.08
-0.12
-0.04
-0.31

SE

0.38
0.22
0.22
0.21

0.3
0.14
0.25
0.49
0.29
0.28
0.19
0.04
0.02
0.36

0.2
0.16
0.16
0.22
0.35
0.68
0.29
0.13
0.29
0.44
0.18
0.24
0.17

0.1
0.08

Weight

1.4%
3.2%
3.2%
3.3%
2.1%
5.0%
2.7%
0.9%
2.2%
2.3%
3.8%
7.8%
8.1%
1.6%
3.5%
4.5%
4.5%
3.2%
1.6%
0.5%
2.2%
5.3%
2.2%
1.1%
4.0%
2.8%
4.2%
6.2%
6.8%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-1.62 [-2.36 , -0.88]
-0.30 [-0.73 , 0.13]

-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
0.05 [-0.32 , 0.42]

-0.06 [-0.14 , 0.02]
-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.12 [-0.45 , 0.21]
-0.04 [-0.24 , 0.16]

-0.31 [-0.47 , -0.15]

-0.30 [-0.40 , -0.20]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.7.   Comparison 2: Change in depression, Outcome 7: Subgroups: comparing clinical populations

Study or Subgroup

2.7.1 Chronic physical condition
Dulger 2019
Lubitz 2019
Martínez-González 2018
Moadel 2012
Rocha 2017
Tranel 2012
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.92, df = 6 (P = 0.33); I² = 13%
Test for overall effect: Z = 5.36 (P < 0.00001)

2.7.2 General (unselected) population
Becoña 2017
Bock 2012
Busch 2011
Dawkins 2009
Garvey 2012
Lechner 2019
Lee 2019
Martínez-Vispo 2016
Rodríguez-Cano 2016
Schnoll 2016
Vázquez 1999
Subtotal (95% CI)
Heterogeneity: Tau² = 0.09; Chi² = 26.73, df = 10 (P = 0.003); I² = 63%
Test for overall effect: Z = 4.50 (P < 0.00001)

2.7.3 Post-surgical patients
Bloom 2015
Guimond 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.10; Chi² = 3.50, df = 1 (P = 0.06); I² = 71%
Test for overall effect: Z = 0.78 (P = 0.43)

2.7.4 Pregnant population
Lopez 2015
Munafò 2008
Solomon 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 4.22, df = 2 (P = 0.12); I² = 53%
Test for overall effect: Z = 1.28 (P = 0.20)

2.7.5 Psychiatric condition
Berlin 2010
Blalock 2008
Covey 2015

SMD

-0.27
-0.41
-0.58
-0.84
-0.83
-0.08
-0.31

-1.62
-0.4

-0.22
-0.38
-0.67
-1.53
-0.71
-0.48
-0.29
-0.7

-0.12

-0.48
0.05

-0.5
-0.09
0.01

-0.3
-0.58
-0.05

SE

0.29
0.16
0.16
0.68
0.29
0.24
0.08

0.38
0.3

0.19
0.25
0.28
0.36
0.34
0.22
0.13
0.44
0.17

0.21
0.19

0.2
0.09
0.18

0.22
0.22
0.14

Weight

1.9%
3.8%
3.8%
0.5%
1.9%
2.5%
5.6%

20.1%

1.3%
1.9%
3.3%
2.4%
2.0%
1.4%
1.5%
2.8%
4.5%
1.0%
3.6%

25.6%

2.9%
3.3%
6.2%

3.1%
5.4%
3.4%

11.9%

2.8%
2.8%
4.2%

Std. Mean Difference
IV, Random, 95% CI

-0.27 [-0.84 , 0.30]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.84 [-2.17 , 0.49]

-0.83 [-1.40 , -0.26]
-0.08 [-0.55 , 0.39]

-0.31 [-0.47 , -0.15]
-0.39 [-0.53 , -0.25]

-1.62 [-2.36 , -0.88]
-0.40 [-0.99 , 0.19]
-0.22 [-0.59 , 0.15]
-0.38 [-0.87 , 0.11]

-0.67 [-1.22 , -0.12]
-1.53 [-2.24 , -0.82]
-0.71 [-1.38 , -0.04]
-0.48 [-0.91 , -0.05]
-0.29 [-0.54 , -0.04]
-0.70 [-1.56 , 0.16]
-0.12 [-0.45 , 0.21]

-0.55 [-0.79 , -0.31]

-0.48 [-0.89 , -0.07]
0.05 [-0.32 , 0.42]

-0.21 [-0.73 , 0.31]

-0.50 [-0.89 , -0.11]
-0.09 [-0.27 , 0.09]
0.01 [-0.34 , 0.36]

-0.16 [-0.41 , 0.09]

-0.30 [-0.73 , 0.13]
-0.58 [-1.01 , -0.15]
-0.05 [-0.32 , 0.22]

Std. Mean Difference
IV, Random, 95% CI
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Analysis 2.7.   (Continued)

Blalock 2008
Covey 2015
Dedert 2019
Hammett 2019 (1)
Kahler 2002
Kahler 2011
Krebs 2018
Mathew 2013
Sankaranarayanan 2016
Vermeulen 2019 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 30.39, df = 10 (P = 0.0007); I² = 67%
Test for overall effect: Z = 2.57 (P = 0.01)

Total (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 102.00, df = 33 (P < 0.00001); I² = 68%
Test for overall effect: Z = 6.47 (P < 0.00001)
Test for subgroup differences: Chi² = 9.64, df = 4 (P = 0.05), I² = 58.5%

-0.58
-0.05
1.53

-0.04
-0.69
-0.28
-0.13
-0.7
-0.2

-0.01

0.22
0.14
0.49
0.06

0.2
0.21
0.02
0.35
0.29
0.17

2.8%
4.2%
0.8%
6.0%
3.1%
2.9%
6.5%
1.5%
1.9%
3.6%

36.2%

100.0%

-0.58 [-1.01 , -0.15]
-0.05 [-0.32 , 0.22]

1.53 [0.57 , 2.49]
-0.04 [-0.16 , 0.08]

-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-0.13 [-0.17 , -0.09]
-0.70 [-1.39 , -0.01]
-0.20 [-0.77 , 0.37]
-0.01 [-0.34 , 0.32]

-0.18 [-0.32 , -0.04]

-0.31 [-0.41 , -0.22]

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.8.   Comparison 2: Change in depression, Outcome 8: Subgroups: motivation to quit

Study or Subgroup

2.8.1 Participants were selected by being motivated to quit
Becoña 2017
Berlin 2010
Blalock 2008
Bloom 2015
Bock 2012
Covey 2015
Dedert 2019
Garvey 2012
Hammett 2019 (1)
Kahler 2002
Kahler 2011
Krebs 2018
Lechner 2019
Lee 2019
Lopez 2015
Lubitz 2019
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Rodríguez-Cano 2016
Sankaranarayanan 2016
Schnoll 2016
Solomon 2006
Vázquez 1999
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 88.24, df = 24 (P < 0.00001); I² = 73%
Test for overall effect: Z = 6.12 (P < 0.00001)

2.8.2 Participants were not selected by being motivated to quit
Busch 2011
Dawkins 2009
Dulger 2019
Guimond 2017
Martínez-González 2018
Munafò 2008
Rocha 2017
Tranel 2012
Vermeulen 2019 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 16.60, df = 8 (P = 0.03); I² = 52%
Test for overall effect: Z = 2.65 (P = 0.008)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)

SMD

-1.62
-0.3

-0.58
-0.48
-0.4

-0.05
1.53

-0.67
-0.06
-0.69
-0.28
-0.13
-1.53
-0.71
-0.5

-0.41
-0.48
-0.7

-0.84
-0.29
-0.2
-0.7
0.01

-0.12
-0.31

-0.22
-0.38
-0.27
0.05

-0.58
-0.09
-0.83
-0.08
-0.04

SE

0.38
0.22
0.22
0.21

0.3
0.14
0.49
0.28
0.04

0.2
0.21
0.02
0.36
0.34

0.2
0.16
0.22
0.35
0.68
0.13
0.29
0.44
0.18
0.17
0.08

0.19
0.25
0.29
0.19
0.16
0.09
0.29
0.24

0.1

Weight

1.2%
2.6%
2.6%
2.8%
1.7%
4.2%
0.8%
1.9%
6.7%
3.0%
2.8%
7.0%
1.3%
1.4%
3.0%
3.7%
2.6%
1.4%
0.4%
4.5%
1.8%
0.9%
3.3%
3.5%
5.8%

71.0%

3.1%
2.2%
1.8%
3.1%
3.7%
5.5%
1.8%
2.4%
5.2%

29.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-1.62 [-2.36 , -0.88]
-0.30 [-0.73 , 0.13]

-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.05 [-0.32 , 0.22]

1.53 [0.57 , 2.49]
-0.67 [-1.22 , -0.12]
-0.06 [-0.14 , 0.02]

-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.71 [-1.38 , -0.04]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.48 [-0.91 , -0.05]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]

-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.12 [-0.45 , 0.21]
-0.31 [-0.47 , -0.15]
-0.34 [-0.45 , -0.23]

-0.22 [-0.59 , 0.15]
-0.38 [-0.87 , 0.11]
-0.27 [-0.84 , 0.30]
0.05 [-0.32 , 0.42]

-0.58 [-0.89 , -0.27]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.08 [-0.55 , 0.39]
-0.04 [-0.24 , 0.16]

-0.22 [-0.39 , -0.06]

-0.30 [-0.39 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
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Analysis 2.8.   (Continued)
Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)
Test for subgroup differences: Chi² = 1.39, df = 1 (P = 0.24), I² = 27.9%

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.9.   Comparison 2: Change in depression, Outcome 9: Subgroups: comparing adjusted & unadjusted
estimates

Study or Subgroup

2.9.1 Adjusted estimates
Becoña 2017
Berlin 2010
Blalock 2008
Bloom 2015
Covey 2015
Hammett 2019 (1)
Krebs 2018
Lechner 2019
Lubitz 2019
Schnoll 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 46.17, df = 9 (P < 0.00001); I² = 81%
Test for overall effect: Z = 4.33 (P < 0.0001)

2.9.2 Unadjusted estimates
Bock 2012
Busch 2011
Dawkins 2009
Dedert 2019
Dulger 2019
Garvey 2012
Guimond 2017
Kahler 2002
Kahler 2011
Lee 2019
Lopez 2015
Martínez-González 2018
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Munafò 2008
Rocha 2017
Rodríguez-Cano 2016
Sankaranarayanan 2016
Solomon 2006
Tranel 2012
Vázquez 1999
Vermeulen 2019 (2)
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 48.25, df = 23 (P = 0.002); I² = 52%
Test for overall effect: Z = 4.73 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 102.48, df = 33 (P < 0.00001); I² = 68%
Test for overall effect: Z = 6.54 (P < 0.00001)

SMD

-1.62
-0.3

-0.58
-0.48
-0.05
-0.06
-0.13
-1.53
-0.41
-0.7

-0.4
-0.22
-0.38
1.53

-0.27
-0.67
0.05

-0.69
-0.28
-0.71
-0.5

-0.58
-0.48
-0.7

-0.84
-0.09
-0.83
-0.29
-0.2
0.01

-0.08
-0.12
-0.04
-0.31

SE

0.38
0.22
0.22
0.21
0.14
0.04
0.02
0.36
0.16
0.44

0.3
0.19
0.25
0.49
0.29
0.28
0.19

0.2
0.21
0.34

0.2
0.16
0.22

35
0.68
0.09
0.29
0.13
0.29
0.18
0.24
0.17

0.1
0.08

Weight

1.2%
2.7%
2.7%
2.8%
4.3%
6.9%
7.1%
1.3%
3.8%
0.9%

33.6%

1.7%
3.2%
2.3%
0.8%
1.8%
1.9%
3.2%
3.0%
2.8%
1.4%
3.0%
3.8%
2.7%
0.0%
0.4%
5.6%
1.8%
4.5%
1.8%
3.4%
2.4%
3.6%
5.3%
5.9%

66.4%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-1.62 [-2.36 , -0.88]
-0.30 [-0.73 , 0.13]

-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.05 [-0.32 , 0.22]
-0.06 [-0.14 , 0.02]

-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.41 [-0.72 , -0.10]
-0.70 [-1.56 , 0.16]

-0.34 [-0.49 , -0.19]

-0.40 [-0.99 , 0.19]
-0.22 [-0.59 , 0.15]
-0.38 [-0.87 , 0.11]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
0.05 [-0.32 , 0.42]

-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-0.71 [-1.38 , -0.04]
-0.50 [-0.89 , -0.11]
-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]

-0.70 [-69.30 , 67.90]
-0.84 [-2.17 , 0.49]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.12 [-0.45 , 0.21]
-0.04 [-0.24 , 0.16]

-0.31 [-0.47 , -0.15]
-0.28 [-0.39 , -0.16]

-0.30 [-0.38 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
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Analysis 2.9.   (Continued)
Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 102.48, df = 33 (P < 0.00001); I² = 68%
Test for overall effect: Z = 6.54 (P < 0.00001)
Test for subgroup differences: Chi² = 0.41, df = 1 (P = 0.52), I² = 0%

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.10.   Comparison 2: Change in depression, Outcome 10: Subgroups: comparing study designs

Study or Subgroup

2.10.1 Longitudinal cohort study/Non-randomised intervention study
Dulger 2019
Guimond 2017
Martínez-González 2018
Martínez-Vispo 2016
Munafò 2008
Rocha 2017
Rodríguez-Cano 2016
Solomon 2006
Tranel 2012
Vermeulen 2019 (1)
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 21.74, df = 10 (P = 0.02); I² = 54%
Test for overall effect: Z = 3.40 (P = 0.0007)

2.10.2 Randomised experiment comparing people allocated to quit/continue to smoke
Dawkins 2009
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13)

2.10.3 Secondary analysis of RCT
Becoña 2017
Berlin 2010
Blalock 2008
Bloom 2015
Bock 2012
Busch 2011
Covey 2015
Dedert 2019
Garvey 2012
Hammett 2019 (2)
Kahler 2002
Kahler 2011
Krebs 2018
Lechner 2019
Lee 2019
Lopez 2015
Lubitz 2019
Mathew 2013
Moadel 2012
Sankaranarayanan 2016
Schnoll 2016
Vázquez 1999
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 80.14, df = 21 (P < 0.00001); I² = 74%

SMD

-0.27
0.05

-0.58
-0.48
-0.09
-0.83
-0.29
0.01

-0.08
-0.04
-0.31

-0.38

-1.62
-0.3

-0.58
-0.48
-0.4

-0.22
-0.05
1.53

-0.67
-0.06
-0.69
-0.28
-0.13
-1.53
-0.71
-0.5

-0.41
-0.7

-0.84
-0.2
-0.7

-0.12

SE

0.29
0.19
0.16
0.22
0.09
0.29
0.13
0.18
0.24

0.1
0.08

0.25

0.38
0.22
0.22
0.21

0.3
0.19
0.14
0.49
0.28
0.04

0.2
0.21
0.02
0.36
0.34

0.2
0.16
0.35
0.68
0.29
0.44
0.17

Weight

1.8%
3.1%
3.7%
2.6%
5.5%
1.8%
4.5%
3.3%
2.4%
5.2%
5.8%

39.9%

2.2%
2.2%

1.2%
2.6%
2.6%
2.8%
1.7%
3.1%
4.2%
0.8%
1.9%
6.7%
3.0%
2.8%
7.0%
1.3%
1.4%
3.0%
3.7%
1.4%
0.4%
1.8%
0.9%
3.5%

57.9%

Std. Mean Difference
IV, Random, 95% CI

-0.27 [-0.84 , 0.30]
0.05 [-0.32 , 0.42]

-0.58 [-0.89 , -0.27]
-0.48 [-0.91 , -0.05]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]

0.01 [-0.34 , 0.36]
-0.08 [-0.55 , 0.39]
-0.04 [-0.24 , 0.16]

-0.31 [-0.47 , -0.15]
-0.23 [-0.36 , -0.10]

-0.38 [-0.87 , 0.11]
-0.38 [-0.87 , 0.11]

-1.62 [-2.36 , -0.88]
-0.30 [-0.73 , 0.13]

-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.40 [-0.99 , 0.19]
-0.22 [-0.59 , 0.15]
-0.05 [-0.32 , 0.22]

1.53 [0.57 , 2.49]
-0.67 [-1.22 , -0.12]
-0.06 [-0.14 , 0.02]

-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.71 [-1.38 , -0.04]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
-0.12 [-0.45 , 0.21]

-0.36 [-0.48 , -0.24]

Std. Mean Difference
IV, Random, 95% CI
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Analysis 2.10.   (Continued)
Vázquez 1999
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 80.14, df = 21 (P < 0.00001); I² = 74%
Test for overall effect: Z = 5.67 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)
Test for subgroup differences: Chi² = 2.12, df = 2 (P = 0.35), I² = 5.4%

57.9%

100.0%

-0.36 [-0.48 , -0.24]

-0.30 [-0.39 , -0.21]

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
(2) Data are from the non-SMI group. For SMI data see subgroup comparison.
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Analysis 2.11.   Comparison 2: Change in depression, Outcome 11: Subgroups: length of longest follow-up

Study or Subgroup

2.11.1 6 weeks to ≤6 months follow-up
Berlin 2010
Bock 2012
Covey 2015
Dawkins 2009
Dedert 2019
Dulger 2019
Garvey 2012
Guimond 2017
Kahler 2011
Krebs 2018
Lechner 2019
Lopez 2015
Lubitz 2019
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Schnoll 2016
Solomon 2006
Tranel 2012
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 50.45, df = 19 (P = 0.0001); I² = 62%
Test for overall effect: Z = 4.09 (P < 0.0001)

2.11.2 >6 months follow-up
Becoña 2017
Blalock 2008
Bloom 2015
Busch 2011
Hammett 2019 (1)
Kahler 2002
Lee 2019
Martínez-González 2018
Munafò 2008
Rocha 2017
Rodríguez-Cano 2016
Sankaranarayanan 2016
Vázquez 1999
Vermeulen 2019 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 52.03, df = 13 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.52 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 102.48, df = 33 (P < 0.00001); I² = 68%
Test for overall effect: Z = 6.54 (P < 0.00001)

SMD

-0.3
-0.4

-0.05
-0.38
1.53

-0.27
-0.67
0.05

-0.28
-0.13
-1.53
-0.5

-0.41
-0.48
-0.7

-0.84
-0.7
0.01

-0.08
-0.31

-1.62
-0.58
-0.48
-0.22
-0.06
-0.69
-0.71
-0.58
-0.09
-0.83
-0.29
-0.2

-0.12
-0.04

SE

0.22
0.3

0.14
0.25
0.49
0.29
0.28
0.19
0.21
0.02
0.36

0.2
0.16
0.22

35
0.68
0.44
0.18
0.24
0.08

0.38
0.22
0.21
0.19
0.04

0.2
0.34
0.16
0.09
0.29
0.13
0.29
0.17

0.1

Weight

2.7%
1.7%
4.3%
2.3%
0.8%
1.8%
1.9%
3.2%
2.8%
7.1%
1.3%
3.0%
3.8%
2.7%
0.0%
0.4%
0.9%
3.4%
2.4%
5.9%

52.3%

1.2%
2.7%
2.8%
3.2%
6.9%
3.0%
1.4%
3.8%
5.6%
1.8%
4.5%
1.8%
3.6%
5.3%

47.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.30 [-0.73 , 0.13]
-0.40 [-0.99 , 0.19]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
0.05 [-0.32 , 0.42]

-0.28 [-0.69 , 0.13]
-0.13 [-0.17 , -0.09]
-1.53 [-2.24 , -0.82]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.48 [-0.91 , -0.05]

-0.70 [-69.30 , 67.90]
-0.84 [-2.17 , 0.49]
-0.70 [-1.56 , 0.16]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.31 [-0.47 , -0.15]
-0.27 [-0.40 , -0.14]

-1.62 [-2.36 , -0.88]
-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.22 [-0.59 , 0.15]
-0.06 [-0.14 , 0.02]

-0.69 [-1.08 , -0.30]
-0.71 [-1.38 , -0.04]
-0.58 [-0.89 , -0.27]
-0.09 [-0.27 , 0.09]

-0.83 [-1.40 , -0.26]
-0.29 [-0.54 , -0.04]
-0.20 [-0.77 , 0.37]
-0.12 [-0.45 , 0.21]
-0.04 [-0.24 , 0.16]

-0.36 [-0.52 , -0.20]

-0.30 [-0.38 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
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Analysis 2.11.   (Continued)
Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 102.48, df = 33 (P < 0.00001); I² = 68%
Test for overall effect: Z = 6.54 (P < 0.00001)
Test for subgroup differences: Chi² = 0.71, df = 1 (P = 0.40), I² = 0%

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 2.12.   Comparison 2: Change in depression, Outcome 12: Subgroups: primary versus secondary outcome

Study or Subgroup

2.12.1 Primary outcome
Berlin 2010
Blalock 2008
Bloom 2015
Busch 2011
Covey 2015
Dawkins 2009
Guimond 2017
Hammett 2019 (1)
Kahler 2002
Kahler 2011
Lechner 2019
Lee 2019
Martínez-Vispo 2016
Mathew 2013
Moadel 2012
Munafò 2008
Rodríguez-Cano 2016
Solomon 2006
Tranel 2012
Vázquez 1999
Zhou 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 51.41, df = 20 (P = 0.0001); I² = 61%
Test for overall effect: Z = 4.91 (P < 0.00001)

2.12.2 Secondary outcome
Becoña 2017
Bock 2012
Dedert 2019
Dulger 2019
Garvey 2012
Krebs 2018
Lopez 2015
Lubitz 2019
Martínez-González 2018
Rocha 2017
Sankaranarayanan 2016
Schnoll 2016
Vermeulen 2019 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.08; Chi² = 53.26, df = 12 (P < 0.00001); I² = 77%
Test for overall effect: Z = 3.67 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)

SMD

-0.3
-0.58
-0.48
-0.22
-0.05
-0.38
0.05

-0.06
-0.69
-0.28
-1.53
-0.71
-0.48
-0.7

-0.84
-0.09
-0.29
0.01

-0.08
-0.12
-0.31

-1.62
-0.4
1.53

-0.27
-0.67
-0.13
-0.5

-0.41
-0.58
-0.83
-0.2
-0.7

-0.04

SE

0.22
0.22
0.21
0.19
0.14
0.25
0.19
0.04

0.2
0.21
0.36
0.34
0.22
0.35
0.68
0.09
0.13
0.18
0.24
0.17
0.08

0.38
0.3

0.49
0.29
0.28
0.02

0.2
0.16
0.16
0.29
0.29
0.44

0.1

Weight

2.6%
2.6%
2.8%
3.1%
4.2%
2.2%
3.1%
6.7%
3.0%
2.8%
1.3%
1.4%
2.6%
1.4%
0.4%
5.5%
4.5%
3.3%
2.4%
3.5%
5.8%

65.4%

1.2%
1.7%
0.8%
1.8%
1.9%
7.0%
3.0%
3.7%
3.7%
1.8%
1.8%
0.9%
5.2%

34.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.30 [-0.73 , 0.13]
-0.58 [-1.01 , -0.15]
-0.48 [-0.89 , -0.07]
-0.22 [-0.59 , 0.15]
-0.05 [-0.32 , 0.22]
-0.38 [-0.87 , 0.11]
0.05 [-0.32 , 0.42]

-0.06 [-0.14 , 0.02]
-0.69 [-1.08 , -0.30]
-0.28 [-0.69 , 0.13]

-1.53 [-2.24 , -0.82]
-0.71 [-1.38 , -0.04]
-0.48 [-0.91 , -0.05]
-0.70 [-1.39 , -0.01]
-0.84 [-2.17 , 0.49]
-0.09 [-0.27 , 0.09]

-0.29 [-0.54 , -0.04]
0.01 [-0.34 , 0.36]

-0.08 [-0.55 , 0.39]
-0.12 [-0.45 , 0.21]

-0.31 [-0.47 , -0.15]
-0.28 [-0.39 , -0.17]

-1.62 [-2.36 , -0.88]
-0.40 [-0.99 , 0.19]

1.53 [0.57 , 2.49]
-0.27 [-0.84 , 0.30]

-0.67 [-1.22 , -0.12]
-0.13 [-0.17 , -0.09]
-0.50 [-0.89 , -0.11]
-0.41 [-0.72 , -0.10]
-0.58 [-0.89 , -0.27]
-0.83 [-1.40 , -0.26]
-0.20 [-0.77 , 0.37]
-0.70 [-1.56 , 0.16]
-0.04 [-0.24 , 0.16]

-0.38 [-0.58 , -0.18]

-0.30 [-0.39 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
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Analysis 2.12.   (Continued)
Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 104.90, df = 33 (P < 0.00001); I² = 69%
Test for overall effect: Z = 6.68 (P < 0.00001)
Test for subgroup differences: Chi² = 0.68, df = 1 (P = 0.41), I² = 0%

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Data are from the non-SMI group. For SMI data see subgroup comparison.
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.

 
 

Analysis 2.13.   Comparison 2: Change in depression, Outcome 13: New incidence of depression

Study or Subgroup

Cooper 2016
Cui 2019
Fujita 2019
Glassman 2001
Levy 2018
Shahab 2014
Tsoh 2000

log[OR]

0.31
-0.13
-0.03
1.97

-0.76
0.03
0.24

SE

0.11
0.06
0.09

0.8
0.14
0.47
0.37

Odds Ratio
IV, Random, 95% CI

1.36 [1.10 , 1.69]
0.88 [0.78 , 0.99]
0.97 [0.81 , 1.16]

7.17 [1.49 , 34.40]
0.47 [0.36 , 0.62]
1.03 [0.41 , 2.59]
1.27 [0.62 , 2.63]

Odds Ratio
IV, Random, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours quitters Favours continuing smoker

 
 

Comparison 3.   Change in mixed anxiety and depression

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Main continuous data analysis 8 2829 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.2 Sensitivity analysis: no bio-
chemical validation

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.21]

3.3 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.46, -0.08]

3.4 Sensitivity analysis: psychoac-
tive/psychological treatment used

4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.36 [-0.49, -0.24]

3.5 Sensitivity analysis: differing Ns
analysed

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.29 [-0.46, -0.12]

3.6 Subgroups: comparing clinical
populations

8   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.6.1 Chronic physical and/or psy-
chiatric condition

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.29 [-0.56, -0.02]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.6.2 Chronic physical condition 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.50 [-0.97, -0.03]

3.6.3 General (unselected) popula-
tion

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.21]

3.6.4 Psychiatric condition 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.21 [-1.07, 0.65]

3.7 Subgroups: motivation to quit 8   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.7.1 Participants were selected by
being motivated to quit

6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.32 [-0.41, -0.22]

3.7.2 Participants were not select-
ed by being motivated to quit

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.50, -0.04]

3.8 Subgroups: comparing study
designs

8   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.8.1 Longitudinal cohort study/
Non-randomised intervention
study

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.28 [-0.45, -0.10]

3.8.2 Secondary analysis of RCT 5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.32 [-0.42, -0.22]

3.9 Subgroups: length of longest
follow-up

8   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.9.1 6 weeks to ≤6 months fol-
low-up

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.34 [-0.52, -0.15]

3.9.2 >6 months follow-up 5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.40, -0.20]

3.10 Subgroups: primary versus
secondary outcome

8   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.40, -0.22]

3.10.1 Primary outcome 5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.30 [-0.46, -0.14]

3.10.2 Secondary outcome 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.31 [-0.42, -0.21]

3.11 New incidence of mixed anxi-
ety and depression

3 8685 Odds Ratio (IV, Fixed, 95% CI) 0.76 [0.66, 0.86]
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Analysis 3.1.   Comparison 3: Change in mixed anxiety and depression, Outcome 1: Main continuous data analysis

Study or Subgroup

Carroll 2019 (1)
Blalock 2008
Cinciripini 2013
Steinberg 2011
Robinson 2019
Mino 2000
Leventhal 2014
Chassin 2002

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.5
-0.21
-0.33
-0.29
-0.39
-0.44
-0.23
-0.23

SE

0.24
0.44
0.15
0.14
0.08
0.26
0.08
0.13

Quitters
Total

47
9

73
77

259
16

230
82

793

Smokers
Total

70
12

107
143
564
146
769
225

2036

Weight

3.4%
1.0%
8.8%

10.1%
31.0%
2.9%

31.0%
11.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.50 [-0.97 , -0.03]
-0.21 [-1.07 , 0.65]

-0.33 [-0.62 , -0.04]
-0.29 [-0.56 , -0.02]
-0.39 [-0.55 , -0.23]
-0.44 [-0.95 , 0.07]

-0.23 [-0.39 , -0.07]
-0.23 [-0.48 , 0.02]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)

 
 

Analysis 3.2.   Comparison 3: Change in mixed anxiety and depression,
Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Blalock 2008
Cinciripini 2013
Leventhal 2014
Robinson 2019
Steinberg 2011

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.09, df = 4 (P = 0.72); I² = 0%
Test for overall effect: Z = 6.27 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.21
-0.33
-0.23
-0.39
-0.29

SE

0.44
0.15
0.08
0.08
0.14

Weight

1.3%
10.8%
37.8%
37.8%
12.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.21 [-1.07 , 0.65]
-0.33 [-0.62 , -0.04]
-0.23 [-0.39 , -0.07]
-0.39 [-0.55 , -0.23]
-0.29 [-0.56 , -0.02]

-0.31 [-0.40 , -0.21]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.3.   Comparison 3: Change in mixed anxiety and depression,
Outcome 3: Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Blalock 2008
Chassin 2002
Cinciripini 2013

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.27, df = 2 (P = 0.87); I² = 0%
Test for overall effect: Z = 2.82 (P = 0.005)
Test for subgroup differences: Not applicable

SMD

-0.21
-0.23
-0.33

SE

0.44
0.13
0.15

Weight

4.7%
54.4%
40.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.21 [-1.07 , 0.65]
-0.23 [-0.48 , 0.02]

-0.33 [-0.62 , -0.04]

-0.27 [-0.46 , -0.08]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

 
 

Analysis 3.4.   Comparison 3: Change in mixed anxiety and depression,
Outcome 4: Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Carroll 2019
Chassin 2002
Mino 2000
Robinson 2019

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.57, df = 3 (P = 0.67); I² = 0%
Test for overall effect: Z = 5.70 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

-0.5
-0.23
-0.44
-0.39

SE

0.24
0.13
0.26
0.08

Weight

7.0%
23.9%

6.0%
63.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.50 [-0.97 , -0.03]
-0.23 [-0.48 , 0.02]
-0.44 [-0.95 , 0.07]

-0.39 [-0.55 , -0.23]

-0.36 [-0.49 , -0.24]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

 
 

Analysis 3.5.   Comparison 3: Change in mixed anxiety and
depression, Outcome 5: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Blalock 2008
Carroll 2019
Chassin 2002
Mathew 2013
Steinberg 2011

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.01, df = 3 (P = 0.80); I² = 0%
Test for overall effect: Z = 3.31 (P = 0.0009)
Test for subgroup differences: Not applicable

SMD

-0.21
-0.5

-0.23
0

-0.29

SE

0.44
0.24
0.13

0
0.14

Weight

3.9%
13.1%
44.6%

38.4%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.21 [-1.07 , 0.65]
-0.50 [-0.97 , -0.03]
-0.23 [-0.48 , 0.02]

Not estimable
-0.29 [-0.56 , -0.02]

-0.29 [-0.46 , -0.12]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.6.   Comparison 3: Change in mixed anxiety and
depression, Outcome 6: Subgroups: comparing clinical populations

Study or Subgroup

3.6.1 Chronic physical and/or psychiatric condition
Steinberg 2011
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.07 (P = 0.04)

3.6.2 Chronic physical condition
Carroll 2019
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.08 (P = 0.04)

3.6.3 General (unselected) population
Chassin 2002
Cinciripini 2013
Leventhal 2014
Mino 2000
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.64, df = 4 (P = 0.62); I² = 0%
Test for overall effect: Z = 6.34 (P < 0.00001)

3.6.4 Psychiatric condition
Blalock 2008
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.48 (P = 0.63)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Chi² = 0.71, df = 3 (P = 0.87), I² = 0%

SMD

-0.29

-0.5

-0.23
-0.33
-0.23
-0.44
-0.39

-0.21

SE

0.14

0.24

0.13
0.15
0.08
0.26
0.08

0.44

Weight

10.1%
10.1%

3.4%
3.4%

11.7%
8.8%

31.0%
2.9%

31.0%
85.4%

1.0%
1.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.29 [-0.56 , -0.02]
-0.29 [-0.56 , -0.02]

-0.50 [-0.97 , -0.03]
-0.50 [-0.97 , -0.03]

-0.23 [-0.48 , 0.02]
-0.33 [-0.62 , -0.04]
-0.23 [-0.39 , -0.07]
-0.44 [-0.95 , 0.07]

-0.39 [-0.55 , -0.23]
-0.31 [-0.40 , -0.21]

-0.21 [-1.07 , 0.65]
-0.21 [-1.07 , 0.65]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.7.   Comparison 3: Change in mixed anxiety and depression, Outcome 7: Subgroups: motivation to quit

Study or Subgroup

3.7.1 Participants were selected by being motivated to quit
Blalock 2008
Carroll 2019
Cinciripini 2013
Leventhal 2014
Robinson 2019
Steinberg 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.70, df = 5 (P = 0.75); I² = 0%
Test for overall effect: Z = 6.56 (P < 0.00001)

3.7.2 Participants were not selected by being motivated to quit
Chassin 2002
Mino 2000
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.52, df = 1 (P = 0.47); I² = 0%
Test for overall effect: Z = 2.34 (P = 0.02)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Chi² = 0.12, df = 1 (P = 0.73), I² = 0%

SMD

-0.21
-0.5

-0.33
-0.23
-0.39
-0.29

-0.23
-0.44

SE

0.44
0.24
0.15
0.08
0.08
0.14

0.13
0.26

Weight

1.0%
3.4%
8.8%

31.0%
31.0%
10.1%
85.3%

11.7%
2.9%

14.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.21 [-1.07 , 0.65]
-0.50 [-0.97 , -0.03]
-0.33 [-0.62 , -0.04]
-0.23 [-0.39 , -0.07]
-0.39 [-0.55 , -0.23]
-0.29 [-0.56 , -0.02]
-0.32 [-0.41 , -0.22]

-0.23 [-0.48 , 0.02]
-0.44 [-0.95 , 0.07]

-0.27 [-0.50 , -0.04]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.8.   Comparison 3: Change in mixed anxiety and
depression, Outcome 8: Subgroups: comparing study designs

Study or Subgroup

3.8.1 Longitudinal cohort study/Non-randomised intervention study
Chassin 2002
Mino 2000
Steinberg 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.53, df = 2 (P = 0.77); I² = 0%
Test for overall effect: Z = 3.12 (P = 0.002)

3.8.2 Secondary analysis of RCT
Blalock 2008
Carroll 2019
Cinciripini 2013
Leventhal 2014
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.66, df = 4 (P = 0.62); I² = 0%
Test for overall effect: Z = 6.23 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Chi² = 0.15, df = 1 (P = 0.70), I² = 0%

SMD

-0.23
-0.44
-0.29

-0.21
-0.5

-0.33
-0.23
-0.39

SE

0.13
0.26
0.14

0.44
0.24
0.15
0.08
0.08

Weight

11.7%
2.9%

10.1%
24.8%

1.0%
3.4%
8.8%

31.0%
31.0%
75.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.23 [-0.48 , 0.02]
-0.44 [-0.95 , 0.07]

-0.29 [-0.56 , -0.02]
-0.28 [-0.45 , -0.10]

-0.21 [-1.07 , 0.65]
-0.50 [-0.97 , -0.03]
-0.33 [-0.62 , -0.04]
-0.23 [-0.39 , -0.07]
-0.39 [-0.55 , -0.23]
-0.32 [-0.42 , -0.22]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.9.   Comparison 3: Change in mixed anxiety and
depression, Outcome 9: Subgroups: length of longest follow-up

Study or Subgroup

3.9.1 6 weeks to ≤6 months follow-up
Carroll 2019
Cinciripini 2013
Steinberg 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.58, df = 2 (P = 0.75); I² = 0%
Test for overall effect: Z = 3.59 (P = 0.0003)

3.9.2 >6 months follow-up
Blalock 2008
Chassin 2002
Leventhal 2014
Mino 2000
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.65, df = 4 (P = 0.62); I² = 0%
Test for overall effect: Z = 5.97 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Chi² = 0.12, df = 1 (P = 0.73), I² = 0%

SMD

-0.5
-0.33
-0.29

-0.21
-0.23
-0.23
-0.44
-0.39

SE

0.24
0.15
0.14

0.44
0.13
0.08
0.26
0.08

Weight

3.4%
8.8%

10.1%
22.4%

1.0%
11.7%
31.0%

2.9%
31.0%
77.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.50 [-0.97 , -0.03]
-0.33 [-0.62 , -0.04]
-0.29 [-0.56 , -0.02]
-0.34 [-0.52 , -0.15]

-0.21 [-1.07 , 0.65]
-0.23 [-0.48 , 0.02]

-0.23 [-0.39 , -0.07]
-0.44 [-0.95 , 0.07]

-0.39 [-0.55 , -0.23]
-0.30 [-0.40 , -0.20]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers
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Analysis 3.10.   Comparison 3: Change in mixed anxiety and depression,
Outcome 10: Subgroups: primary versus secondary outcome

Study or Subgroup

3.10.1 Primary outcome
Blalock 2008
Carroll 2019
Chassin 2002
Mino 2000
Steinberg 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.32, df = 4 (P = 0.86); I² = 0%
Test for overall effect: Z = 3.68 (P = 0.0002)

3.10.2 Secondary outcome
Cinciripini 2013
Leventhal 2014
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.02, df = 2 (P = 0.37); I² = 1%
Test for overall effect: Z = 5.87 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.35, df = 7 (P = 0.85); I² = 0%
Test for overall effect: Z = 6.96 (P < 0.00001)
Test for subgroup differences: Chi² = 0.01, df = 1 (P = 0.92), I² = 0%

SMD

-0.21
-0.5

-0.23
-0.44
-0.29

-0.33
-0.23
-0.39

SE

0.44
0.24
0.13
0.26
0.14

0.15
0.08
0.08

Weight

1.0%
3.4%

11.7%
2.9%

10.1%
29.2%

8.8%
31.0%
31.0%
70.8%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.21 [-1.07 , 0.65]
-0.50 [-0.97 , -0.03]
-0.23 [-0.48 , 0.02]
-0.44 [-0.95 , 0.07]

-0.29 [-0.56 , -0.02]
-0.30 [-0.46 , -0.14]

-0.33 [-0.62 , -0.04]
-0.23 [-0.39 , -0.07]
-0.39 [-0.55 , -0.23]
-0.31 [-0.42 , -0.21]

-0.31 [-0.40 , -0.22]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours quitters Favours smokers

 
 

Analysis 3.11.   Comparison 3: Change in mixed anxiety and depression,
Outcome 11: New incidence of mixed anxiety and depression

Study or Subgroup

Cavazos-Rehg 2014
Chen 2015
Giordano 2011

Total (95% CI)
Heterogeneity: Chi² = 4.66, df = 2 (P = 0.10); I² = 57%
Test for overall effect: Z = 4.08 (P < 0.0001)
Test for subgroup differences: Not applicable

log[OR]

-0.22
-0.43
-0.1

SE

0.15
0.1

0.12

Quitters
Total

961
383
408

1752

Smokers
Total

1912
2824
2197

6933

Weight

20.8%
46.8%
32.5%

100.0%

Odds Ratio
IV, Fixed, 95% CI

0.80 [0.60 , 1.08]
0.65 [0.53 , 0.79]
0.90 [0.72 , 1.14]

0.76 [0.66 , 0.86]

Odds Ratio
IV, Fixed, 95% CI

0.01 0.1 1 10 100
Favours quitters Favours smokers

 
 

Comparison 4.   Change in stress

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Main continuous data analysis 4 1792 Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.34, -0.04]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Sensitivity analysis: no bio-
chemical validation

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.23 [-0.38, -0.07]

4.3 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.27 [-0.41, -0.12]

4.4 Sensitivity analysis: differing Ns
analysed

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.18 [-0.36, -0.00]

4.5 Subgroups: comparing clinical
populations

4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.34, -0.04]

4.5.1 Chronic physical condition 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.22 [-0.40, -0.04]

4.5.2 General (unselected) popula-
tion

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.41, 0.03]

4.6 Subgroups: motivation to quit 4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.34, -0.04]

4.6.1 Participants were selected by
being motivated to quit

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.23 [-0.38, -0.07]

4.6.2 Participants were not select-
ed by being motivated to quit

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.18 [-0.49, 0.13]

4.7 Subgroups: comparing study
designs

4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.34, -0.04]

4.7.1 Longitudinal cohort study/
Non-randomised intervention
study

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.18 [-0.49, 0.13]

4.7.2 Secondary analysis of RCT 2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.23 [-0.38, -0.07]

4.8 Subgroups: length of longest
follow-up

4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.19 [-0.34, -0.04]

4.8.1 6 weeks to ≤6 months fol-
low-up

1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.25 [-0.58, 0.08]

4.8.2 >6 months follow-up 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

-0.18 [-0.36, -0.00]
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Analysis 4.1.   Comparison 4: Change in stress, Outcome 1: Main continuous data analysis

Study or Subgroup

Manning 2005 (1)
Hajek 2010
Chassin 2002
Slopen 2013

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Not applicable

SMD

-0.25
-0.22
-0.36
-0.04

SE

0.17
0.09
0.13
0.07

Quitters
Total

41
194
82

334

651

Smokers
Total

208
275
226
432

1141

Weight

14.2%
29.7%
20.3%
35.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.25 [-0.58 , 0.08]
-0.22 [-0.40 , -0.04]
-0.36 [-0.61 , -0.11]
-0.04 [-0.18 , 0.10]

-0.19 [-0.34 , -0.04]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)

 
 

Analysis 4.2.   Comparison 4: Change in stress, Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Hajek 2010
Manning 2005

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.02, df = 1 (P = 0.88); I² = 0%
Test for overall effect: Z = 2.85 (P = 0.004)
Test for subgroup differences: Not applicable

SMD

-0.22
-0.25

SE

0.09
0.17

Weight

78.1%
21.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.22 [-0.40 , -0.04]
-0.25 [-0.58 , 0.08]

-0.23 [-0.38 , -0.07]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers

 
 

Analysis 4.3.   Comparison 4: Change in stress, Outcome 3:
Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Chassin 2002
Hajek 2010

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.78, df = 1 (P = 0.38); I² = 0%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Not applicable

SMD

-0.36
-0.22

SE

0.13
0.09

Weight

32.4%
67.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.36 [-0.61 , -0.11]
-0.22 [-0.40 , -0.04]

-0.27 [-0.41 , -0.12]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers
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Analysis 4.4.   Comparison 4: Change in stress, Outcome 4: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Chassin 2002
Hajek 2010
Slopen 2013

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 5.68, df = 2 (P = 0.06); I² = 65%
Test for overall effect: Z = 2.01 (P = 0.04)
Test for subgroup differences: Not applicable

SMD

-0.36
-0.22
-0.04

SE

0.13
0.09
0.07

Weight

25.4%
34.7%
40.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.36 [-0.61 , -0.11]
-0.22 [-0.40 , -0.04]
-0.04 [-0.18 , 0.10]

-0.18 [-0.36 , -0.00]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers

 
 

Analysis 4.5.   Comparison 4: Change in stress, Outcome 5: Subgroups: comparing clinical populations

Study or Subgroup

4.5.1 Chronic physical condition
Hajek 2010
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.44 (P = 0.01)

4.5.2 General (unselected) population
Chassin 2002
Manning 2005
Slopen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 5.28, df = 2 (P = 0.07); I² = 62%
Test for overall effect: Z = 1.70 (P = 0.09)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Chi² = 0.04, df = 1 (P = 0.84), I² = 0%

SMD

-0.22

-0.36
-0.25
-0.04

SE

0.09

0.13
0.17
0.07

Weight

29.7%
29.7%

20.3%
14.2%
35.7%
70.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.22 [-0.40 , -0.04]
-0.22 [-0.40 , -0.04]

-0.36 [-0.61 , -0.11]
-0.25 [-0.58 , 0.08]
-0.04 [-0.18 , 0.10]
-0.19 [-0.41 , 0.03]

-0.19 [-0.34 , -0.04]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers
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Analysis 4.6.   Comparison 4: Change in stress, Outcome 6: Subgroups: motivation to quit

Study or Subgroup

4.6.1 Participants were selected by being motivated to quit
Hajek 2010
Manning 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.02, df = 1 (P = 0.88); I² = 0%
Test for overall effect: Z = 2.85 (P = 0.004)

4.6.2 Participants were not selected by being motivated to quit
Chassin 2002
Slopen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 4.70, df = 1 (P = 0.03); I² = 79%
Test for overall effect: Z = 1.14 (P = 0.25)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Chi² = 0.07, df = 1 (P = 0.80), I² = 0%

SMD

-0.22
-0.25

-0.36
-0.04

SE

0.09
0.17

0.13
0.07

Weight

29.7%
14.2%
43.9%

20.3%
35.7%
56.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.22 [-0.40 , -0.04]
-0.25 [-0.58 , 0.08]

-0.23 [-0.38 , -0.07]

-0.36 [-0.61 , -0.11]
-0.04 [-0.18 , 0.10]
-0.18 [-0.49 , 0.13]

-0.19 [-0.34 , -0.04]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers

 
 

Analysis 4.7.   Comparison 4: Change in stress, Outcome 7: Subgroups: comparing study designs

Study or Subgroup

4.7.1 Longitudinal cohort study/Non-randomised intervention study
Chassin 2002
Slopen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 4.70, df = 1 (P = 0.03); I² = 79%
Test for overall effect: Z = 1.14 (P = 0.25)

4.7.2 Secondary analysis of RCT
Hajek 2010
Manning 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.02, df = 1 (P = 0.88); I² = 0%
Test for overall effect: Z = 2.85 (P = 0.004)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Chi² = 0.07, df = 1 (P = 0.80), I² = 0%

SMD

-0.36
-0.04

-0.22
-0.25

SE

0.13
0.07

0.09
0.17

Weight

20.3%
35.7%
56.1%

29.7%
14.2%
43.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.36 [-0.61 , -0.11]
-0.04 [-0.18 , 0.10]
-0.18 [-0.49 , 0.13]

-0.22 [-0.40 , -0.04]
-0.25 [-0.58 , 0.08]

-0.23 [-0.38 , -0.07]

-0.19 [-0.34 , -0.04]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers
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Analysis 4.8.   Comparison 4: Change in stress, Outcome 8: Subgroups: length of longest follow-up

Study or Subgroup

4.8.1 6 weeks to ≤6 months follow-up
Manning 2005
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.47 (P = 0.14)

4.8.2 >6 months follow-up
Chassin 2002
Hajek 2010
Slopen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 5.68, df = 2 (P = 0.06); I² = 65%
Test for overall effect: Z = 2.01 (P = 0.04)

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%
Test for overall effect: Z = 2.50 (P = 0.01)
Test for subgroup differences: Chi² = 0.12, df = 1 (P = 0.73), I² = 0%

SMD

-0.25

-0.36
-0.22
-0.04

SE

0.17

0.13
0.09
0.07

Weight

14.2%
14.2%

20.3%
29.7%
35.7%
85.8%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.25 [-0.58 , 0.08]
-0.25 [-0.58 , 0.08]

-0.36 [-0.61 , -0.11]
-0.22 [-0.40 , -0.04]
-0.04 [-0.18 , 0.10]

-0.18 [-0.36 , -0.00]

-0.19 [-0.34 , -0.04]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers

 
 

Comparison 5.   Change in positive aBect

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Main continuous data analysis 13 4880 Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.2 Sensitivity analysis: no bio-
chemical validation

7   Std. Mean Difference (IV, Random,
95% CI)

0.33 [0.15, 0.51]

5.3 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

3   Std. Mean Difference (IV, Random,
95% CI)

0.46 [0.06, 0.87]

5.4 Sensitivity analysis: psychoac-
tive/psychological treatment used

9   Std. Mean Difference (IV, Random,
95% CI)

0.13 [0.04, 0.22]

5.5 Sensitivity analysis: differing Ns
analysed

11   Std. Mean Difference (IV, Random,
95% CI)

0.25 [0.12, 0.39]

5.6 Subgroups: comparing clinical
populations

13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.6.1 Chronic physical and/or psy-
chiatric condition

1   Std. Mean Difference (IV, Random,
95% CI)

0.47 [0.04, 0.90]

5.6.2 Chronic physical condition 3   Std. Mean Difference (IV, Random,
95% CI)

0.59 [0.17, 1.00]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.6.3 Post-surgical patients 1   Std. Mean Difference (IV, Random,
95% CI)

0.19 [-0.05, 0.43]

5.6.4 General (unselected) popula-
tion

6   Std. Mean Difference (IV, Random,
95% CI)

0.08 [0.01, 0.14]

5.6.5 Psychiatric condition 2   Std. Mean Difference (IV, Random,
95% CI)

0.69 [0.33, 1.06]

5.7 Subgroups: motivation to quit 13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.7.1 Participants were selected by
being motivated to quit

9   Std. Mean Difference (IV, Random,
95% CI)

0.20 [0.09, 0.31]

5.7.2 Participants were not select-
ed by being motivated to quit

4   Std. Mean Difference (IV, Random,
95% CI)

0.35 [0.02, 0.67]

5.8 Subgroups: comparing adjust-
ed & unadjusted estimates

13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.8.1 Adjusted estimates 5   Std. Mean Difference (IV, Random,
95% CI)

0.12 [0.01, 0.24]

5.8.2 Undjusted estimates 8   Std. Mean Difference (IV, Random,
95% CI)

0.30 [0.12, 0.48]

5.9 Subgroups: comparing study
designs

13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.9.1 Longitudinal cohort study/
Non-randomised intervention
study

6   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.01, 0.42]

5.9.2 Seconary analysis of RCT 7   Std. Mean Difference (IV, Random,
95% CI)

0.24 [0.11, 0.37]

5.10 Subgroups: length of longest
follow-up

13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.10.1 6 weeks to ≤6 months fol-
low-up

4   Std. Mean Difference (IV, Random,
95% CI)

0.60 [0.27, 0.93]

5.10.2 >6 months follow-up 9   Std. Mean Difference (IV, Random,
95% CI)

0.13 [0.04, 0.22]

5.11 Subgroups: primary versus
secondary outcome

13   Std. Mean Difference (IV, Random,
95% CI)

0.22 [0.11, 0.33]

5.11.1 Primary outcome 3   Std. Mean Difference (IV, Random,
95% CI)

0.42 [-0.13, 0.97]

5.11.2 Secondary outcome 10   Std. Mean Difference (IV, Random,
95% CI)

0.21 [0.10, 0.32]
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Analysis 5.1.   Comparison 5: Change in positive aBect, Outcome 1: Main continuous data analysis

Study or Subgroup

Carroll 2019 (1)
Lubitz 2019
Blalock 2008
Dulger 2019
Mathew 2013
Robinson 2019
Bloom 2017
Croghan 2005
Kohata 2016
Xue 2017
Mitra 2004
Leventhal 2014
Weinhold 2017

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Not applicable

SMD

0.35
0.44
0.68
1.16
0.72
0.17
0.09
0.16

-0.03
0.19
0.47
0.16
0.02

SE

0.19
0.2

0.23
0.31
0.32
0.08
0.05
0.15
0.16
0.12
0.22
0.08
0.01

Quitters
Total

47
36
9

17
14

259
12

146
141
126
28

230
900

1965

Smokers
Total

70
143
12
37
35

564
39
60
50

172
82

769
882

2915

Weight

5.4%
5.1%
4.2%
2.6%
2.5%

11.7%
13.8%
7.2%
6.7%
8.9%
4.5%

11.7%
15.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.35 [-0.02 , 0.72]
0.44 [0.05 , 0.83]
0.68 [0.23 , 1.13]
1.16 [0.55 , 1.77]
0.72 [0.09 , 1.35]
0.17 [0.01 , 0.33]

0.09 [-0.01 , 0.19]
0.16 [-0.13 , 0.45]

-0.03 [-0.34 , 0.28]
0.19 [-0.05 , 0.43]
0.47 [0.04 , 0.90]
0.16 [0.00 , 0.32]
0.02 [0.00 , 0.04]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)

 
 

Analysis 5.2.   Comparison 5: Change in positive aBect, Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Blalock 2008
Bloom 2017
Dulger 2019
Leventhal 2014
Lubitz 2019
Mathew 2013
Robinson 2019

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 22.46, df = 6 (P = 0.0010); I² = 73%
Test for overall effect: Z = 3.59 (P = 0.0003)
Test for subgroup differences: Not applicable

SMD

0.68
0.09
1.16
0.16
0.44
0.72
0.17

SE

0.23
0.05
0.31
0.08

0.2
0.32
0.08

Weight

9.7%
23.7%

6.4%
21.3%
11.4%
6.1%

21.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.68 [0.23 , 1.13]
0.09 [-0.01 , 0.19]
1.16 [0.55 , 1.77]
0.16 [0.00 , 0.32]
0.44 [0.05 , 0.83]
0.72 [0.09 , 1.35]
0.17 [0.01 , 0.33]

0.33 [0.15 , 0.51]

Std. Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours smokers Favours quitters
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Analysis 5.3.   Comparison 5: Change in positive aBect, Outcome 3:
Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Blalock 2008
Croghan 2005
Mathew 2013

Total (95% CI)
Heterogeneity: Tau² = 0.07; Chi² = 4.97, df = 2 (P = 0.08); I² = 60%
Test for overall effect: Z = 2.27 (P = 0.02)
Test for subgroup differences: Not applicable

SMD

0.68
0.16
0.72

SE

0.23
0.15
0.32

Weight

33.0%
43.3%
23.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.68 [0.23 , 1.13]
0.16 [-0.13 , 0.45]
0.72 [0.09 , 1.35]

0.46 [0.06 , 0.87]

Std. Mean Difference
IV, Random, 95% CI

-10 -5 0 5 10
Favours smokers Favours quitters

 
 

Analysis 5.4.   Comparison 5: Change in positive aBect, Outcome 4:
Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Bloom 2017
Carroll 2019
Croghan 2005
Kohata 2016
Lubitz 2019
Mitra 2004
Robinson 2019
Weinhold 2017
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 19.20, df = 8 (P = 0.01); I² = 58%
Test for overall effect: Z = 2.88 (P = 0.004)
Test for subgroup differences: Not applicable

SMD

0.09
0.35
0.16

-0.03
0.44
0.47
0.17
0.02
0.19

SE

0.05
0.19
0.15
0.16

0.2
0.22
0.08
0.01
0.12

Weight

21.1%
4.8%
7.0%
6.4%
4.4%
3.8%

15.2%
27.7%

9.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.09 [-0.01 , 0.19]
0.35 [-0.02 , 0.72]
0.16 [-0.13 , 0.45]

-0.03 [-0.34 , 0.28]
0.44 [0.05 , 0.83]
0.47 [0.04 , 0.90]
0.17 [0.01 , 0.33]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]

0.13 [0.04 , 0.22]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 5.5.   Comparison 5: Change in positive aBect, Outcome 5: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Blalock 2008
Bloom 2017
Carroll 2019
Croghan 2005
Dulger 2019
Kohata 2016
Lubitz 2019
Mathew 2013
Mitra 2004
Weinhold 2017
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.03; Chi² = 42.07, df = 10 (P < 0.00001); I² = 76%
Test for overall effect: Z = 3.70 (P = 0.0002)
Test for subgroup differences: Not applicable

SMD

0.68
0.09
0.35
0.16
1.16

-0.03
0.44
0.72
0.47
0.02
0.19

SE

0.23
0.05
0.19
0.15
0.31
0.16

0.2
0.32
0.22
0.01
0.12

Weight

5.9%
16.7%

7.6%
9.7%
3.8%
9.1%
7.1%
3.6%
6.3%

18.3%
11.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.68 [0.23 , 1.13]
0.09 [-0.01 , 0.19]
0.35 [-0.02 , 0.72]
0.16 [-0.13 , 0.45]
1.16 [0.55 , 1.77]

-0.03 [-0.34 , 0.28]
0.44 [0.05 , 0.83]
0.72 [0.09 , 1.35]
0.47 [0.04 , 0.90]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]

0.25 [0.12 , 0.39]

Std. Mean Difference
IV, Random, 95% CI
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Favours smokers Favours quitters
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Analysis 5.6.   Comparison 5: Change in positive aBect, Outcome 6: Subgroups: comparing clinical populations

Study or Subgroup

5.6.1 Chronic physical and/or psychiatric condition
Mitra 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.14 (P = 0.03)

5.6.2 Chronic physical condition
Carroll 2019
Dulger 2019
Lubitz 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.08; Chi² = 5.22, df = 2 (P = 0.07); I² = 62%
Test for overall effect: Z = 2.77 (P = 0.006)

5.6.3 Post-surgical patients
Xue 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.58 (P = 0.11)

5.6.4 General (unselected) population
Bloom 2017
Croghan 2005
Kohata 2016
Leventhal 2014
Robinson 2019
Weinhold 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 8.95, df = 5 (P = 0.11); I² = 44%
Test for overall effect: Z = 2.28 (P = 0.02)

5.6.5 Psychiatric condition
Blalock 2008
Mathew 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.01, df = 1 (P = 0.92); I² = 0%
Test for overall effect: Z = 3.71 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 18.71, df = 4 (P = 0.0009), I² = 78.6%

SMD

0.47

0.35
1.16
0.44

0.19

0.09
0.16

-0.03
0.16
0.17
0.02

0.68
0.72

SE

0.22

0.19
0.31

0.2

0.12

0.05
0.15
0.16
0.08
0.08
0.01

0.23
0.32

Weight

4.5%
4.5%

5.4%
2.6%
5.1%

13.1%

8.9%
8.9%

13.8%
7.2%
6.7%

11.7%
11.7%
15.6%
66.8%

4.2%
2.5%
6.7%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.47 [0.04 , 0.90]
0.47 [0.04 , 0.90]

0.35 [-0.02 , 0.72]
1.16 [0.55 , 1.77]
0.44 [0.05 , 0.83]
0.59 [0.17 , 1.00]

0.19 [-0.05 , 0.43]
0.19 [-0.05 , 0.43]

0.09 [-0.01 , 0.19]
0.16 [-0.13 , 0.45]

-0.03 [-0.34 , 0.28]
0.16 [0.00 , 0.32]
0.17 [0.01 , 0.33]
0.02 [0.00 , 0.04]
0.08 [0.01 , 0.14]

0.68 [0.23 , 1.13]
0.72 [0.09 , 1.35]
0.69 [0.33 , 1.06]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours quitters Favours smokers
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Analysis 5.7.   Comparison 5: Change in positive aBect, Outcome 7: Subgroups: motivation to quit

Study or Subgroup

5.7.1 Participants were selected by being motivated to quit
Blalock 2008
Bloom 2017
Carroll 2019
Croghan 2005
Kohata 2016
Leventhal 2014
Lubitz 2019
Mathew 2013
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 14.47, df = 8 (P = 0.07); I² = 45%
Test for overall effect: Z = 3.58 (P = 0.0003)

5.7.2 Participants were not selected by being motivated to quit
Dulger 2019
Mitra 2004
Weinhold 2017
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.08; Chi² = 19.61, df = 3 (P = 0.0002); I² = 85%
Test for overall effect: Z = 2.05 (P = 0.04)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 0.68, df = 1 (P = 0.41), I² = 0%

SMD

0.68
0.09
0.35
0.16

-0.03
0.16
0.44
0.72
0.17

1.16
0.47
0.02
0.19

SE

0.23
0.05
0.19
0.15
0.16
0.08

0.2
0.32
0.08

0.31
0.22
0.01
0.12

Weight

4.2%
13.8%

5.4%
7.2%
6.7%

11.7%
5.1%
2.5%

11.7%
68.4%

2.6%
4.5%

15.6%
8.9%

31.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.68 [0.23 , 1.13]
0.09 [-0.01 , 0.19]
0.35 [-0.02 , 0.72]
0.16 [-0.13 , 0.45]

-0.03 [-0.34 , 0.28]
0.16 [0.00 , 0.32]
0.44 [0.05 , 0.83]
0.72 [0.09 , 1.35]
0.17 [0.01 , 0.33]
0.20 [0.09 , 0.31]

1.16 [0.55 , 1.77]
0.47 [0.04 , 0.90]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]
0.35 [0.02 , 0.67]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI
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Analysis 5.8.   Comparison 5: Change in positive aBect, Outcome
8: Subgroups: comparing adjusted & unadjusted estimates

Study or Subgroup

5.8.1 Adjusted estimates
Bloom 2017
Lubitz 2019
Mitra 2004
Weinhold 2017
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 12.22, df = 4 (P = 0.02); I² = 67%
Test for overall effect: Z = 2.13 (P = 0.03)

5.8.2 Undjusted estimates
Blalock 2008
Carroll 2019
Croghan 2005
Dulger 2019
Kohata 2016
Leventhal 2014
Mathew 2013
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 19.64, df = 7 (P = 0.006); I² = 64%
Test for overall effect: Z = 3.32 (P = 0.0009)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 2.74, df = 1 (P = 0.10), I² = 63.5%

SMD

0.09
0.44
0.47
0.02
0.19

0.68
0.35
0.16
1.16

-0.03
0.16
0.72
0.17

SE

0.05
0.2

0.22
0.01
0.12

0.23
0.19
0.15
0.31
0.16
0.08
0.32
0.08

Weight

13.8%
5.1%
4.5%

15.6%
8.9%

47.9%

4.2%
5.4%
7.2%
2.6%
6.7%

11.7%
2.5%

11.7%
52.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.09 [-0.01 , 0.19]
0.44 [0.05 , 0.83]
0.47 [0.04 , 0.90]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]
0.12 [0.01 , 0.24]

0.68 [0.23 , 1.13]
0.35 [-0.02 , 0.72]
0.16 [-0.13 , 0.45]
1.16 [0.55 , 1.77]

-0.03 [-0.34 , 0.28]
0.16 [0.00 , 0.32]
0.72 [0.09 , 1.35]
0.17 [0.01 , 0.33]
0.30 [0.12 , 0.48]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 5.9.   Comparison 5: Change in positive aBect, Outcome 9: Subgroups: comparing study designs

Study or Subgroup

5.9.1 Longitudinal cohort study/Non-randomised intervention study
Croghan 2005
Dulger 2019
Kohata 2016
Mitra 2004
Weinhold 2017
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.04; Chi² = 20.55, df = 5 (P = 0.0010); I² = 76%
Test for overall effect: Z = 2.05 (P = 0.04)

5.9.2 Seconary analysis of RCT
Blalock 2008
Bloom 2017
Carroll 2019
Leventhal 2014
Lubitz 2019
Mathew 2013
Robinson 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 13.11, df = 6 (P = 0.04); I² = 54%
Test for overall effect: Z = 3.59 (P = 0.0003)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 0.03, df = 1 (P = 0.86), I² = 0%

SMD

0.16
1.16

-0.03
0.47
0.02
0.19

0.68
0.09
0.35
0.16
0.44
0.72
0.17

SE

0.15
0.31
0.16
0.22
0.01
0.12

0.23
0.05
0.19
0.08

0.2
0.32
0.08

Weight

7.2%
2.6%
6.7%
4.5%

15.6%
8.9%

45.5%

4.2%
13.8%

5.4%
11.7%
5.1%
2.5%

11.7%
54.5%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.16 [-0.13 , 0.45]
1.16 [0.55 , 1.77]

-0.03 [-0.34 , 0.28]
0.47 [0.04 , 0.90]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]
0.22 [0.01 , 0.42]

0.68 [0.23 , 1.13]
0.09 [-0.01 , 0.19]
0.35 [-0.02 , 0.72]
0.16 [0.00 , 0.32]
0.44 [0.05 , 0.83]
0.72 [0.09 , 1.35]
0.17 [0.01 , 0.33]
0.24 [0.11 , 0.37]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI
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Favours smokers Favours quitters

 
 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

210



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 5.10.   Comparison 5: Change in positive aBect, Outcome 10: Subgroups: length of longest follow-up

Study or Subgroup

5.10.1 6 weeks to ≤6 months follow-up
Carroll 2019
Dulger 2019
Lubitz 2019
Mathew 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 5.56, df = 3 (P = 0.13); I² = 46%
Test for overall effect: Z = 3.59 (P = 0.0003)

5.10.2 >6 months follow-up
Blalock 2008
Bloom 2017
Croghan 2005
Kohata 2016
Leventhal 2014
Mitra 2004
Robinson 2019
Weinhold 2017
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 22.80, df = 8 (P = 0.004); I² = 65%
Test for overall effect: Z = 2.94 (P = 0.003)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 7.20, df = 1 (P = 0.007), I² = 86.1%

SMD

0.35
1.16
0.44
0.72

0.68
0.09
0.16

-0.03
0.16
0.47
0.17
0.02
0.19

SE

0.19
0.31

0.2
0.32

0.23
0.05
0.15
0.16
0.08
0.22
0.08
0.01
0.12

Weight

5.4%
2.6%
5.1%
2.5%

15.6%

4.2%
13.8%

7.2%
6.7%

11.7%
4.5%

11.7%
15.6%

8.9%
84.4%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.35 [-0.02 , 0.72]
1.16 [0.55 , 1.77]
0.44 [0.05 , 0.83]
0.72 [0.09 , 1.35]
0.60 [0.27 , 0.93]

0.68 [0.23 , 1.13]
0.09 [-0.01 , 0.19]
0.16 [-0.13 , 0.45]

-0.03 [-0.34 , 0.28]
0.16 [0.00 , 0.32]
0.47 [0.04 , 0.90]
0.17 [0.01 , 0.33]
0.02 [0.00 , 0.04]

0.19 [-0.05 , 0.43]
0.13 [0.04 , 0.22]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 5.11.   Comparison 5: Change in positive aBect, Outcome 11: Subgroups: primary versus secondary outcome

Study or Subgroup

5.11.1 Primary outcome
Blalock 2008
Mathew 2013
Weinhold 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.19; Chi² = 12.98, df = 2 (P = 0.002); I² = 85%
Test for overall effect: Z = 1.50 (P = 0.13)

5.11.2 Secondary outcome
Bloom 2017
Carroll 2019
Croghan 2005
Dulger 2019
Kohata 2016
Leventhal 2014
Lubitz 2019
Mitra 2004
Robinson 2019
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 18.79, df = 9 (P = 0.03); I² = 52%
Test for overall effect: Z = 3.71 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.63, df = 12 (P < 0.00001); I² = 75%
Test for overall effect: Z = 4.00 (P < 0.0001)
Test for subgroup differences: Chi² = 0.54, df = 1 (P = 0.46), I² = 0%

SMD

0.68
0.72
0.02

0.09
0.35
0.16
1.16

-0.03
0.16
0.44
0.47
0.17
0.19

SE

0.23
0.32
0.01

0.05
0.19
0.15
0.31
0.16
0.08

0.2
0.22
0.08
0.12

Weight

4.2%
2.5%

15.6%
22.2%

13.8%
5.4%
7.2%
2.6%
6.7%

11.7%
5.1%
4.5%

11.7%
8.9%

77.8%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.68 [0.23 , 1.13]
0.72 [0.09 , 1.35]
0.02 [0.00 , 0.04]

0.42 [-0.13 , 0.97]

0.09 [-0.01 , 0.19]
0.35 [-0.02 , 0.72]
0.16 [-0.13 , 0.45]
1.16 [0.55 , 1.77]

-0.03 [-0.34 , 0.28]
0.16 [0.00 , 0.32]
0.44 [0.05 , 0.83]
0.47 [0.04 , 0.90]
0.17 [0.01 , 0.33]

0.19 [-0.05 , 0.43]
0.21 [0.10 , 0.32]

0.22 [0.11 , 0.33]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters

 
 

Comparison 6.   Change psychological quality of life

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Main continuous data analysis 19 18034 Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.2 Sensitivity analysis: no bio-
chemical validation

9   Std. Mean Difference (IV, Random,
95% CI)

0.11 [-0.02, 0.24]

6.3 Sensitivity analysis: point
prevalence or no abstinence defin-
ition

3   Std. Mean Difference (IV, Random,
95% CI)

0.30 [-0.03, 0.63]

6.4 Sensitivity analysis: psychoac-
tive/psychological treatment used

15   Std. Mean Difference (IV, Random,
95% CI)

0.12 [0.06, 0.18]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.5 Sensitivity analysis: differing Ns
analysed

18   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.17]

6.6 Subgroups: comparing clinical
populations

19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.6.1 Chronic physical and/or psy-
chiatric condition

1   Std. Mean Difference (IV, Random,
95% CI)

0.60 [0.17, 1.03]

6.6.2 Chronic physical condition 5   Std. Mean Difference (IV, Random,
95% CI)

0.13 [-0.03, 0.29]

6.6.3 General (unselected) popula-
tion

9   Std. Mean Difference (IV, Random,
95% CI)

0.08 [0.03, 0.14]

6.6.4 Post-surgical patients 1   Std. Mean Difference (IV, Random,
95% CI)

0.07 [-0.17, 0.31]

6.6.5 Psychiatric condition 3   Std. Mean Difference (IV, Random,
95% CI)

0.09 [-0.12, 0.31]

6.7 Subgroups: motivation to quit 19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.7.1 Participants were selected by
being motivated to quit

10   Std. Mean Difference (IV, Random,
95% CI)

0.10 [0.05, 0.15]

6.7.2 Participants were not select-
ed by being motivated to quit

9   Std. Mean Difference (IV, Random,
95% CI)

0.13 [0.03, 0.24]

6.8 Subgroups: comparing adjust-
ed & unadjusted estimates

19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.8.1 Adjusted estimates 8   Std. Mean Difference (IV, Random,
95% CI)

0.13 [0.06, 0.20]

6.8.2 Unadjusted estimates 11   Std. Mean Difference (IV, Random,
95% CI)

0.09 [-0.01, 0.18]

6.9 Subgroups: comparing study
designs

19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.9.1 Longitudinal cohort study/
Non-randomised intervention
study

12   Std. Mean Difference (IV, Random,
95% CI)

0.12 [0.04, 0.20]

6.9.2 Secondary analysis of RCT 7   Std. Mean Difference (IV, Random,
95% CI)

0.10 [0.03, 0.18]

6.10 Subgroups: length of longest
follow-up

19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.10.1 6 weeks to ≤6 months fol-
low-up

6   Std. Mean Difference (IV, Random,
95% CI)

0.12 [0.05, 0.19]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.10.2 >6 months follow-up 13   Std. Mean Difference (IV, Random,
95% CI)

0.10 [0.03, 0.18]

6.11 Subgroups: primary versus
secondary outcome

19   Std. Mean Difference (IV, Random,
95% CI)

0.11 [0.06, 0.16]

6.11.1 Primary outcome 5   Std. Mean Difference (IV, Random,
95% CI)

0.14 [0.04, 0.24]

6.11.2 Secondary outcome 14   Std. Mean Difference (IV, Random,
95% CI)

0.10 [0.02, 0.18]

 
 

Analysis 6.1.   Comparison 6: Change psychological quality of life, Outcome 1: Main continuous data analysis

Study or Subgroup

Bock 2012 (1)
McFall 2006
Tomioka 2014
Dulger 2019
Krebs 2018
Stewart 1995
Grabovac 2017
Bloom 2017
Buchanan 2015
Croghan 2005
Kohata 2016
Longmore 2007
Quist-Paulsen 2006
Taylor 2015
Xue 2017
Mitra 2004
Vermeulen 2019 (2)
Tian 2016
Sarna 2008

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Not applicable

SMD

0.18
0.4

0
0.59
0.11
0.17

-0.16
0.05
0.08
0.37
0.12
0.28

0
1.13
0.07
0.6

-0.15
0.05
0.07

SE

0.3
0.22
0.13
0.3

0.03
0.12
0.21
0.05
0.05
0.15
0.16
0.08
0.14
0.51
0.12
0.22
0.16
0.11
0.02

Quitters
Total

16
30

183
37
87

103
27
12

683
146
141
225
101
67

126
28
43

133
3046

5234

Smokers
Total

39
77
94
17

490
220
197
39

801
60
50

415
117
560
172
82

384
223

8763

12800

Weight

0.8%
1.4%
3.6%
0.8%

16.4%
4.1%
1.5%

12.1%
12.1%
2.8%
2.5%
7.4%
3.2%
0.3%
4.1%
1.4%
2.5%
4.7%

18.4%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.18 [-0.41 , 0.77]
0.40 [-0.03 , 0.83]
0.00 [-0.25 , 0.25]
0.59 [0.00 , 1.18]
0.11 [0.05 , 0.17]

0.17 [-0.07 , 0.41]
-0.16 [-0.57 , 0.25]
0.05 [-0.05 , 0.15]
0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]

0.12 [-0.19 , 0.43]
0.28 [0.12 , 0.44]

0.00 [-0.27 , 0.27]
1.13 [0.13 , 2.13]

0.07 [-0.17 , 0.31]
0.60 [0.17 , 1.03]

-0.15 [-0.46 , 0.16]
0.05 [-0.17 , 0.27]
0.07 [0.03 , 0.11]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)
(2) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 6.2.   Comparison 6: Change psychological quality of
life, Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Bloom 2017
Bock 2012
Dulger 2019
Grabovac 2017
McFall 2006
Quist-Paulsen 2006
Stewart 1995
Taylor 2015
Tomioka 2014

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 12.28, df = 8 (P = 0.14); I² = 35%
Test for overall effect: Z = 1.68 (P = 0.09)
Test for subgroup differences: Not applicable

SMD

0.05
0.18
0.59

-0.16
0.4

0
0.17
1.13

0

SE

0.05
0.3
0.3

0.21
0.22
0.14
0.12
0.51
0.13

Weight

30.7%
4.1%
4.1%
7.6%
7.0%

13.6%
16.4%

1.5%
14.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.59 [0.00 , 1.18]

-0.16 [-0.57 , 0.25]
0.40 [-0.03 , 0.83]
0.00 [-0.27 , 0.27]
0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]

0.00 [-0.25 , 0.25]

0.11 [-0.02 , 0.24]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters

 
 

Analysis 6.3.   Comparison 6: Change psychological quality of life, Outcome
3: Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Croghan 2005
Krebs 2018
Taylor 2015

Total (95% CI)
Heterogeneity: Tau² = 0.05; Chi² = 6.80, df = 2 (P = 0.03); I² = 71%
Test for overall effect: Z = 1.79 (P = 0.07)
Test for subgroup differences: Not applicable

SMD

0.37
0.11
1.13

SE

0.15
0.03
0.51

Weight

37.8%
53.3%

9.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.37 [0.08 , 0.66]
0.11 [0.05 , 0.17]
1.13 [0.13 , 2.13]

0.30 [-0.03 , 0.63]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters
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Analysis 6.4.   Comparison 6: Change psychological quality of life, Outcome
4: Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Bloom 2017
Bock 2012
Buchanan 2015
Croghan 2005
Kohata 2016
Longmore 2007
McFall 2006
Mitra 2004
Quist-Paulsen 2006
Sarna 2008
Stewart 1995
Taylor 2015
Tian 2016
Tomioka 2014
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 23.90, df = 14 (P = 0.05); I² = 41%
Test for overall effect: Z = 3.79 (P = 0.0002)
Test for subgroup differences: Not applicable

SMD

0.05
0.18
0.08
0.37
0.12
0.28

0.4
0.6

0
0.07
0.17
1.13
0.05

0
0.07

SE

0.05
0.3

0.05
0.15
0.16
0.08
0.22
0.22
0.14
0.02
0.12
0.51
0.11
0.13
0.12

Weight

14.9%
1.1%

14.9%
3.8%
3.4%
9.6%
2.0%
2.0%
4.3%

21.5%
5.5%
0.4%
6.3%
4.8%
5.5%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]

0.12 [-0.19 , 0.43]
0.28 [0.12 , 0.44]

0.40 [-0.03 , 0.83]
0.60 [0.17 , 1.03]

0.00 [-0.27 , 0.27]
0.07 [0.03 , 0.11]

0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]

0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]
0.07 [-0.17 , 0.31]

0.12 [0.06 , 0.18]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 6.5.   Comparison 6: Change psychological quality
of life, Outcome 5: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Bloom 2017
Bock 2012
Buchanan 2015
Croghan 2005
Dulger 2019
Kohata 2016
Krebs 2018
Longmore 2007
McFall 2006
Mitra 2004
Quist-Paulsen 2006
Sarna 2008
Stewart 1995
Taylor 2015
Tian 2016
Tomioka 2014
Vermeulen 2019
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 29.41, df = 17 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.19 (P < 0.0001)
Test for subgroup differences: Not applicable

SMD

0.05
0.18
0.08
0.37
0.59
0.12
0.11
0.28

0.4
0.6

0
0.07
0.17
1.13
0.05

0
-0.15
0.07

SE

0.05
0.3

0.05
0.15

0.3
0.16
0.03
0.08
0.22
0.22
0.14
0.02
0.12
0.51
0.11
0.13
0.16
0.12

Weight

12.3%
0.8%

12.3%
2.8%
0.8%
2.5%

16.7%
7.4%
1.4%
1.4%
3.2%

18.9%
4.1%
0.3%
4.7%
3.6%
2.5%
4.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]
0.59 [0.00 , 1.18]

0.12 [-0.19 , 0.43]
0.11 [0.05 , 0.17]
0.28 [0.12 , 0.44]

0.40 [-0.03 , 0.83]
0.60 [0.17 , 1.03]

0.00 [-0.27 , 0.27]
0.07 [0.03 , 0.11]

0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]

0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]

-0.15 [-0.46 , 0.16]
0.07 [-0.17 , 0.31]

0.11 [0.06 , 0.17]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters
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Analysis 6.6.   Comparison 6: Change psychological quality of life, Outcome 6: Subgroups: comparing clinical
populations

Study or Subgroup

6.6.1 Chronic physical and/or psychiatric condition
Mitra 2004
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.73 (P = 0.006)

6.6.2 Chronic physical condition
Buchanan 2015
Dulger 2019
Grabovac 2017
Longmore 2007
Quist-Paulsen 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 9.60, df = 4 (P = 0.05); I² = 58%
Test for overall effect: Z = 1.59 (P = 0.11)

6.6.3 General (unselected) population
Bloom 2017
Bock 2012
Croghan 2005
Kohata 2016
Sarna 2008
Stewart 1995
Taylor 2015
Tian 2016
Tomioka 2014
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 9.67, df = 8 (P = 0.29); I² = 17%
Test for overall effect: Z = 2.79 (P = 0.005)

6.6.4 Post-surgical patients
Xue 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)

6.6.5 Psychiatric condition
Krebs 2018
McFall 2006
Vermeulen 2019 (1)
Subtotal (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 4.36, df = 2 (P = 0.11); I² = 54%
Test for overall effect: Z = 0.84 (P = 0.40)

SMD

0.6

0.08
0.59

-0.16
0.28

0

0.05
0.18
0.37
0.12
0.07
0.17
1.13
0.05

0

0.07

0.11
0.4

-0.15

SE

0.22

0.05
0.3

0.21
0.08
0.14

0.05
0.3

0.15
0.16
0.02
0.12
0.51
0.11
0.13

0.12

0.03
0.22
0.16

Weight

1.4%
1.4%

12.1%
0.8%
1.5%
7.4%
3.2%

24.9%

12.1%
0.8%
2.8%
2.5%

18.4%
4.1%
0.3%
4.7%
3.6%

49.3%

4.1%
4.1%

16.4%
1.4%
2.5%

20.3%

Std. Mean Difference
IV, Random, 95% CI

0.60 [0.17 , 1.03]
0.60 [0.17 , 1.03]

0.08 [-0.02 , 0.18]
0.59 [0.00 , 1.18]

-0.16 [-0.57 , 0.25]
0.28 [0.12 , 0.44]

0.00 [-0.27 , 0.27]
0.13 [-0.03 , 0.29]

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.37 [0.08 , 0.66]

0.12 [-0.19 , 0.43]
0.07 [0.03 , 0.11]

0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]

0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]
0.08 [0.03 , 0.14]

0.07 [-0.17 , 0.31]
0.07 [-0.17 , 0.31]

0.11 [0.05 , 0.17]
0.40 [-0.03 , 0.83]

-0.15 [-0.46 , 0.16]
0.09 [-0.12 , 0.31]

Std. Mean Difference
IV, Random, 95% CI
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Analysis 6.6.   (Continued)
Test for overall effect: Z = 0.84 (P = 0.40)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 5.62, df = 4 (P = 0.23), I² = 28.8%

100.0% 0.11 [0.06 , 0.16]

-2 -1 0 1 2
Favours smokers Favours quitters

Footnotes
(1) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 6.7.   Comparison 6: Change psychological quality of life, Outcome 7: Subgroups: motivation to quit

Study or Subgroup

6.7.1 Participants were selected by being motivated to quit
Bloom 2017
Bock 2012
Croghan 2005
Grabovac 2017
Kohata 2016
Krebs 2018
McFall 2006
Quist-Paulsen 2006
Stewart 1995
Tomioka 2014
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 9.27, df = 9 (P = 0.41); I² = 3%
Test for overall effect: Z = 3.88 (P = 0.0001)

6.7.2 Participants were not selected by being motivated to quit
Buchanan 2015
Dulger 2019
Longmore 2007
Mitra 2004
Sarna 2008
Taylor 2015
Tian 2016
Vermeulen 2019
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 21.30, df = 8 (P = 0.006); I² = 62%
Test for overall effect: Z = 2.63 (P = 0.009)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 0.39, df = 1 (P = 0.53), I² = 0%

SMD

0.05
0.18
0.37

-0.16
0.12
0.11
0.4

0
0.17

0

0.08
0.59
0.28

0.6
0.07
1.13
0.05

-0.15
0.07

SE

0.05
0.3

0.15
0.21
0.16
0.03
0.22
0.14
0.12
0.13

0.05
0.3

0.08
0.22
0.02
0.51
0.11
0.16
0.12

Weight

12.1%
0.8%
2.8%
1.5%
2.5%

16.4%
1.4%
3.2%
4.1%
3.6%

48.4%

12.1%
0.8%
7.4%
1.4%

18.4%
0.3%
4.7%
2.5%
4.1%

51.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.37 [0.08 , 0.66]

-0.16 [-0.57 , 0.25]
0.12 [-0.19 , 0.43]
0.11 [0.05 , 0.17]

0.40 [-0.03 , 0.83]
0.00 [-0.27 , 0.27]
0.17 [-0.07 , 0.41]
0.00 [-0.25 , 0.25]
0.10 [0.05 , 0.15]

0.08 [-0.02 , 0.18]
0.59 [0.00 , 1.18]
0.28 [0.12 , 0.44]
0.60 [0.17 , 1.03]
0.07 [0.03 , 0.11]
1.13 [0.13 , 2.13]

0.05 [-0.17 , 0.27]
-0.15 [-0.46 , 0.16]
0.07 [-0.17 , 0.31]
0.13 [0.03 , 0.24]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters
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Analysis 6.8.   Comparison 6: Change psychological quality of life,
Outcome 8: Subgroups: comparing adjusted & unadjusted estimates

Study or Subgroup

6.8.1 Adjusted estimates
Bloom 2017
Krebs 2018
Longmore 2007
Mitra 2004
Sarna 2008
Stewart 1995
Taylor 2015
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 17.72, df = 7 (P = 0.01); I² = 61%
Test for overall effect: Z = 3.54 (P = 0.0004)

6.8.2 Unadjusted estimates
Bock 2012
Buchanan 2015
Croghan 2005
Dulger 2019
Grabovac 2017
Kohata 2016
McFall 2006
Quist-Paulsen 2006
Tian 2016
Tomioka 2014
Vermeulen 2019
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 13.06, df = 10 (P = 0.22); I² = 23%
Test for overall effect: Z = 1.81 (P = 0.07)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 0.40, df = 1 (P = 0.52), I² = 0%

SMD

0.05
0.11
0.28

0.6
0.07
0.17
1.13
0.07

0.18
0.08
0.37
0.59

-0.16
0.12

0.4
0

0.05
0

-0.15

SE

0.05
0.03
0.08
0.22
0.02
0.12
0.51
0.12

0.3
0.05
0.15

0.3
0.21
0.16
0.22
0.14
0.11
0.13
0.16

Weight

12.1%
16.4%

7.4%
1.4%

18.4%
4.1%
0.3%
4.1%

64.1%

0.8%
12.1%

2.8%
0.8%
1.5%
2.5%
1.4%
3.2%
4.7%
3.6%
2.5%

35.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.05 , 0.15]
0.11 [0.05 , 0.17]
0.28 [0.12 , 0.44]
0.60 [0.17 , 1.03]
0.07 [0.03 , 0.11]

0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]

0.07 [-0.17 , 0.31]
0.13 [0.06 , 0.20]

0.18 [-0.41 , 0.77]
0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]
0.59 [0.00 , 1.18]

-0.16 [-0.57 , 0.25]
0.12 [-0.19 , 0.43]
0.40 [-0.03 , 0.83]
0.00 [-0.27 , 0.27]
0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]

-0.15 [-0.46 , 0.16]
0.09 [-0.01 , 0.18]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 6.9.   Comparison 6: Change psychological quality of life, Outcome 9: Subgroups: comparing study designs

Study or Subgroup

6.9.1 Longitudinal cohort study/Non-randomised intervention study
Buchanan 2015
Croghan 2005
Dulger 2019
Grabovac 2017
Kohata 2016
Longmore 2007
Mitra 2004
Sarna 2008
Tian 2016
Tomioka 2014
Vermeulen 2019
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 22.55, df = 11 (P = 0.02); I² = 51%
Test for overall effect: Z = 2.84 (P = 0.005)

6.9.2 Secondary analysis of RCT
Bloom 2017
Bock 2012
Krebs 2018
McFall 2006
Quist-Paulsen 2006
Stewart 1995
Taylor 2015
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 7.97, df = 6 (P = 0.24); I² = 25%
Test for overall effect: Z = 2.67 (P = 0.008)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 0.05, df = 1 (P = 0.83), I² = 0%

SMD

0.08
0.37
0.59

-0.16
0.12
0.28

0.6
0.07
0.05

0
-0.15
0.07

0.05
0.18
0.11
0.4

0
0.17
1.13

SE

0.05
0.15

0.3
0.21
0.16
0.08
0.22
0.02
0.11
0.13
0.16
0.12

0.05
0.3

0.03
0.22
0.14
0.12
0.51

Weight

12.1%
2.8%
0.8%
1.5%
2.5%
7.4%
1.4%

18.4%
4.7%
3.6%
2.5%
4.1%

61.8%

12.1%
0.8%

16.4%
1.4%
3.2%
4.1%
0.3%

38.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]
0.59 [0.00 , 1.18]

-0.16 [-0.57 , 0.25]
0.12 [-0.19 , 0.43]
0.28 [0.12 , 0.44]
0.60 [0.17 , 1.03]
0.07 [0.03 , 0.11]

0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]

-0.15 [-0.46 , 0.16]
0.07 [-0.17 , 0.31]
0.12 [0.04 , 0.20]

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.11 [0.05 , 0.17]

0.40 [-0.03 , 0.83]
0.00 [-0.27 , 0.27]
0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]
0.10 [0.03 , 0.18]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters
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Analysis 6.10.   Comparison 6: Change psychological quality
of life, Outcome 10: Subgroups: length of longest follow-up

Study or Subgroup

6.10.1 6 weeks to ≤6 months follow-up
Bock 2012
Dulger 2019
Krebs 2018
McFall 2006
Stewart 1995
Tomioka 2014
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.24, df = 5 (P = 0.39); I² = 5%
Test for overall effect: Z = 3.38 (P = 0.0007)

6.10.2 >6 months follow-up
Bloom 2017
Buchanan 2015
Croghan 2005
Grabovac 2017
Kohata 2016
Longmore 2007
Mitra 2004
Quist-Paulsen 2006
Sarna 2008
Taylor 2015
Tian 2016
Vermeulen 2019 (1)
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 24.27, df = 12 (P = 0.02); I² = 51%
Test for overall effect: Z = 2.89 (P = 0.004)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 0.13, df = 1 (P = 0.72), I² = 0%

SMD

0.18
0.59
0.11
0.4

0.17
0

0.05
0.08
0.37

-0.16
0.12
0.28

0.6
0

0.07
1.13
0.05

-0.15
0.07

SE

0.3
0.3

0.03
0.22
0.12
0.13

0.05
0.05
0.15
0.21
0.16
0.08
0.22
0.14
0.02
0.51
0.11
0.16
0.12

Weight

0.8%
0.8%

16.4%
1.4%
4.1%
3.6%

27.0%

12.1%
12.1%

2.8%
1.5%
2.5%
7.4%
1.4%
3.2%

18.4%
0.3%
4.7%
2.5%
4.1%

73.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.18 [-0.41 , 0.77]
0.59 [0.00 , 1.18]
0.11 [0.05 , 0.17]

0.40 [-0.03 , 0.83]
0.17 [-0.07 , 0.41]
0.00 [-0.25 , 0.25]
0.12 [0.05 , 0.19]

0.05 [-0.05 , 0.15]
0.08 [-0.02 , 0.18]
0.37 [0.08 , 0.66]

-0.16 [-0.57 , 0.25]
0.12 [-0.19 , 0.43]
0.28 [0.12 , 0.44]
0.60 [0.17 , 1.03]

0.00 [-0.27 , 0.27]
0.07 [0.03 , 0.11]
1.13 [0.13 , 2.13]

0.05 [-0.17 , 0.27]
-0.15 [-0.46 , 0.16]
0.07 [-0.17 , 0.31]
0.10 [0.03 , 0.18]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters

Footnotes
(1) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.
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Analysis 6.11.   Comparison 6: Change psychological quality of
life, Outcome 11: Subgroups: primary versus secondary outcome

Study or Subgroup

6.11.1 Primary outcome
Buchanan 2015
Longmore 2007
Sarna 2008
Stewart 1995
Taylor 2015
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 11.21, df = 4 (P = 0.02); I² = 64%
Test for overall effect: Z = 2.69 (P = 0.007)

6.11.2 Secondary outcome
Bloom 2017
Bock 2012
Croghan 2005
Dulger 2019
Grabovac 2017
Kohata 2016
Krebs 2018
McFall 2006
Mitra 2004
Quist-Paulsen 2006
Tian 2016
Tomioka 2014
Vermeulen 2019 (1)
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 19.46, df = 13 (P = 0.11); I² = 33%
Test for overall effect: Z = 2.60 (P = 0.009)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 30.83, df = 18 (P = 0.03); I² = 42%
Test for overall effect: Z = 4.05 (P < 0.0001)
Test for subgroup differences: Chi² = 0.36, df = 1 (P = 0.55), I² = 0%

SMD

0.08
0.28
0.07
0.17
1.13

0.05
0.18
0.37
0.59

-0.16
0.12
0.11
0.4
0.6

0
0.05

0
-0.15
0.07

SE

0.05
0.08
0.02
0.12
0.51

0.05
0.3

0.15
0.3

0.21
0.16
0.03
0.22
0.22
0.14
0.11
0.13
0.16
0.12

Weight

12.1%
7.4%

18.4%
4.1%
0.3%

42.2%

12.1%
0.8%
2.8%
0.8%
1.5%
2.5%

16.4%
1.4%
1.4%
3.2%
4.7%
3.6%
2.5%
4.1%

57.8%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.08 [-0.02 , 0.18]
0.28 [0.12 , 0.44]
0.07 [0.03 , 0.11]

0.17 [-0.07 , 0.41]
1.13 [0.13 , 2.13]
0.14 [0.04 , 0.24]

0.05 [-0.05 , 0.15]
0.18 [-0.41 , 0.77]
0.37 [0.08 , 0.66]
0.59 [0.00 , 1.18]

-0.16 [-0.57 , 0.25]
0.12 [-0.19 , 0.43]
0.11 [0.05 , 0.17]

0.40 [-0.03 , 0.83]
0.60 [0.17 , 1.03]

0.00 [-0.27 , 0.27]
0.05 [-0.17 , 0.27]
0.00 [-0.25 , 0.25]

-0.15 [-0.46 , 0.16]
0.07 [-0.17 , 0.31]
0.10 [0.02 , 0.18]

0.11 [0.06 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-2 -1 0 1 2
Favours smokers Favours quitters

Footnotes
(1) Data were pooled across SMI patients, controls, and siblings of SMI patients. For SMI data see subgroup comparison.

 
 

Comparison 7.   Change in social quality of life

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Main continuous data analysis 9 14673 Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.2 Sensitivity analysis: no biochem-
ical validation

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-0.07, 0.15]

7.3 Sensitivity analysis: point preva-
lence or no abstinence definition

2   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.13 [-0.10, 0.36]

7.4 Sensitivity analysis: psychoac-
tive/psychological treatment used

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.06 [-0.03, 0.16]

7.5 Sensitivity analysis: differing Ns
analysed

7   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [0.00, 0.07]

7.6 Subgroups: comparing clinical
populations

9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]

7.6.1 Chronic physical condition 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.13 [-0.09, 0.34]

7.6.2 General (unselected) popula-
tion

4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [-0.04, 0.10]

7.6.3 Post-surgical patients 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.06 [-0.18, 0.30]

7.6.4 Psychiatric condition 1   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.05 [-0.01, 0.11]

7.7 Subgroups: motivation to quit 9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]

7.7.1 Participants were selected by
being motivated to quit

6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.06 [0.00, 0.11]

7.7.2 Participants were not selected
by being motivated to quit

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.02 [-0.02, 0.06]

7.8 Subgroups: comparing adjusted
& unadjusted estimates

9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]

7.8.1 Adjusted estimates 3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-0.01, 0.10]

7.8.2 Unadjusted estimates 6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-0.02, 0.10]

7.9 Subgroups: comparing study de-
signs

9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]

7.9.1 Secondary analysis of RCT 4   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.05 [-0.00, 0.10]

7.9.2 Longitudinal cohort study/
Non-randomised intervention study

5   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [-0.01, 0.06]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.10 Subgroups: length of longest
follow-up

9   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.03 [0.00, 0.06]

7.10.1 6 weeks to ≤6 months fol-
low-up

3   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-0.01, 0.10]

7.10.2 >6 months follow-up 6   Std. Mean Difference (IV, Ran-
dom, 95% CI)

0.04 [-0.02, 0.10]

 
 

Analysis 7.1.   Comparison 7: Change in social quality of life, Outcome 1: Main continuous data analysis

Study or Subgroup

Dulger 2019 (1)
Krebs 2018
Stewart 1995
Grabovac 2017
Croghan 2005
Quist-Paulsen 2006
Xue 2017
Leventhal 2014
Sarna 2008

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Not applicable

SMD

0
0.05

-0.05
-0.02

0.3
0.22
0.06
0.03
0.02

SE

0.29
0.03
0.12
0.21
0.15
0.14
0.12
0.08
0.02

Quitters
Total

17
87

103
27

146
101
126
223

3046

3876

Smokers
Total

37
490
220
197
60

117
172
741

8763

10797

Weight

0.3%
27.5%
1.7%
0.6%
1.1%
1.3%
1.7%
3.9%

61.9%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.00 [-0.57 , 0.57]
0.05 [-0.01 , 0.11]

-0.05 [-0.29 , 0.19]
-0.02 [-0.43 , 0.39]

0.30 [0.01 , 0.59]
0.22 [-0.05 , 0.49]
0.06 [-0.18 , 0.30]
0.03 [-0.13 , 0.19]
0.02 [-0.02 , 0.06]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters

Footnotes
(1) Studies listed in order of length of follow-up (shortest to longest)

 
 

Analysis 7.2.   Comparison 7: Change in social quality of life,
Outcome 2: Sensitivity analysis: no biochemical validation

Study or Subgroup

Dulger 2019
Grabovac 2017
Leventhal 2014
Quist-Paulsen 2006
Stewart 1995

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.33, df = 4 (P = 0.68); I² = 0%
Test for overall effect: Z = 0.68 (P = 0.50)
Test for subgroup differences: Not applicable

SMD

0
-0.02
0.03
0.22

-0.05

SE

0.29
0.21
0.08
0.14
0.12

Weight

3.8%
7.3%

50.2%
16.4%
22.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.00 [-0.57 , 0.57]
-0.02 [-0.43 , 0.39]
0.03 [-0.13 , 0.19]
0.22 [-0.05 , 0.49]

-0.05 [-0.29 , 0.19]

0.04 [-0.07 , 0.15]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 7.3.   Comparison 7: Change in social quality of life, Outcome
3: Sensitivity analysis: point prevalence or no abstinence definition

Study or Subgroup

Croghan 2005
Krebs 2018

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 2.67, df = 1 (P = 0.10); I² = 63%
Test for overall effect: Z = 1.12 (P = 0.26)
Test for subgroup differences: Not applicable

SMD

0.3
0.05

SE

0.15
0.03

Weight

32.7%
67.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.30 [0.01 , 0.59]
0.05 [-0.01 , 0.11]

0.13 [-0.10 , 0.36]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters

 
 

Analysis 7.4.   Comparison 7: Change in social quality of life, Outcome
4: Sensitivity analysis: psychoactive/psychological treatment used

Study or Subgroup

Croghan 2005
Quist-Paulsen 2006
Sarna 2008
Stewart 1995
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.82, df = 4 (P = 0.21); I² = 31%
Test for overall effect: Z = 1.26 (P = 0.21)
Test for subgroup differences: Not applicable

SMD

0.3
0.22
0.02

-0.05
0.06

SE

0.15
0.14
0.02
0.12
0.12

Weight

9.2%
10.3%
54.1%
13.2%
13.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.30 [0.01 , 0.59]
0.22 [-0.05 , 0.49]
0.02 [-0.02 , 0.06]

-0.05 [-0.29 , 0.19]
0.06 [-0.18 , 0.30]

0.06 [-0.03 , 0.16]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 7.5.   Comparison 7: Change in social quality of life, Outcome 5: Sensitivity analysis: diBering Ns analysed

Study or Subgroup

Croghan 2005
Dulger 2019
Krebs 2018
Quist-Paulsen 2006
Sarna 2008
Stewart 1995
Xue 2017

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.23, df = 6 (P = 0.40); I² = 4%
Test for overall effect: Z = 2.00 (P = 0.04)
Test for subgroup differences: Not applicable

SMD

0.3
0

0.05
0.22
0.02

-0.05
0.06

SE

0.15
0.29
0.03
0.14
0.02
0.12
0.12

Weight

1.4%
0.4%

31.2%
1.6%

61.0%
2.2%
2.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.30 [0.01 , 0.59]
0.00 [-0.57 , 0.57]
0.05 [-0.01 , 0.11]
0.22 [-0.05 , 0.49]
0.02 [-0.02 , 0.06]

-0.05 [-0.29 , 0.19]
0.06 [-0.18 , 0.30]

0.04 [0.00 , 0.07]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 7.6.   Comparison 7: Change in social quality of life, Outcome 6: Subgroups: comparing clinical populations

Study or Subgroup

7.6.1 Chronic physical condition
Dulger 2019
Grabovac 2017
Quist-Paulsen 2006
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.12, df = 2 (P = 0.57); I² = 0%
Test for overall effect: Z = 1.16 (P = 0.24)

7.6.2 General (unselected) population
Croghan 2005
Leventhal 2014
Sarna 2008
Stewart 1995
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.81, df = 3 (P = 0.28); I² = 21%
Test for overall effect: Z = 0.85 (P = 0.39)

7.6.3 Post-surgical patients
Xue 2017
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.50 (P = 0.62)

7.6.4 Psychiatric condition
Krebs 2018
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.67 (P = 0.10)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Chi² = 0.72, df = 3 (P = 0.87), I² = 0%

SMD

0
-0.02
0.22

0.3
0.03
0.02

-0.05

0.06

0.05

SE

0.29
0.21
0.14

0.15
0.08
0.02
0.12

0.12

0.03

Weight

0.3%
0.6%
1.3%
2.1%

1.1%
3.9%

61.9%
1.7%

68.6%

1.7%
1.7%

27.5%
27.5%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.00 [-0.57 , 0.57]
-0.02 [-0.43 , 0.39]
0.22 [-0.05 , 0.49]
0.13 [-0.09 , 0.34]

0.30 [0.01 , 0.59]
0.03 [-0.13 , 0.19]
0.02 [-0.02 , 0.06]

-0.05 [-0.29 , 0.19]
0.03 [-0.04 , 0.10]

0.06 [-0.18 , 0.30]
0.06 [-0.18 , 0.30]

0.05 [-0.01 , 0.11]
0.05 [-0.01 , 0.11]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 7.7.   Comparison 7: Change in social quality of life, Outcome 7: Subgroups: motivation to quit

Study or Subgroup

7.7.1 Participants were selected by being motivated to quit
Croghan 2005
Grabovac 2017
Krebs 2018
Leventhal 2014
Quist-Paulsen 2006
Stewart 1995
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.07, df = 5 (P = 0.41); I² = 1%
Test for overall effect: Z = 2.04 (P = 0.04)

7.7.2 Participants were not selected by being motivated to quit
Dulger 2019
Sarna 2008
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.11, df = 2 (P = 0.94); I² = 0%
Test for overall effect: Z = 1.07 (P = 0.29)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Chi² = 1.08, df = 1 (P = 0.30), I² = 7.3%

SMD

0.3
-0.02
0.05
0.03
0.22

-0.05

0
0.02
0.06

SE

0.15
0.21
0.03
0.08
0.14
0.12

0.29
0.02
0.12

Weight

1.1%
0.6%

27.5%
3.9%
1.3%
1.7%

36.0%

0.3%
61.9%

1.7%
64.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.30 [0.01 , 0.59]
-0.02 [-0.43 , 0.39]
0.05 [-0.01 , 0.11]
0.03 [-0.13 , 0.19]
0.22 [-0.05 , 0.49]

-0.05 [-0.29 , 0.19]
0.06 [0.00 , 0.11]

0.00 [-0.57 , 0.57]
0.02 [-0.02 , 0.06]
0.06 [-0.18 , 0.30]
0.02 [-0.02 , 0.06]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters
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Analysis 7.8.   Comparison 7: Change in social quality of life,
Outcome 8: Subgroups: comparing adjusted & unadjusted estimates

Study or Subgroup

7.8.1 Adjusted estimates
Krebs 2018
Stewart 1995
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.67, df = 2 (P = 0.72); I² = 0%
Test for overall effect: Z = 1.59 (P = 0.11)

7.8.2 Unadjusted estimates
Croghan 2005
Dulger 2019
Grabovac 2017
Leventhal 2014
Quist-Paulsen 2006
Sarna 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.39, df = 5 (P = 0.37); I² = 7%
Test for overall effect: Z = 1.33 (P = 0.18)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Chi² = 0.02, df = 1 (P = 0.89), I² = 0%

SMD

0.05
-0.05
0.06

0.3
0

-0.02
0.03
0.22
0.02

SE

0.03
0.12
0.12

0.15
0.29
0.21
0.08
0.14
0.02

Weight

27.5%
1.7%
1.7%

31.0%

1.1%
0.3%
0.6%
3.9%
1.3%

61.9%
69.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.01 , 0.11]
-0.05 [-0.29 , 0.19]
0.06 [-0.18 , 0.30]
0.05 [-0.01 , 0.10]

0.30 [0.01 , 0.59]
0.00 [-0.57 , 0.57]

-0.02 [-0.43 , 0.39]
0.03 [-0.13 , 0.19]
0.22 [-0.05 , 0.49]
0.02 [-0.02 , 0.06]
0.04 [-0.02 , 0.10]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours smokers Favours quitters
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Analysis 7.9.   Comparison 7: Change in social quality of life, Outcome 9: Subgroups: comparing study designs

Study or Subgroup

7.9.1 Secondary analysis of RCT
Krebs 2018
Leventhal 2014
Quist-Paulsen 2006
Stewart 1995
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.23, df = 3 (P = 0.53); I² = 0%
Test for overall effect: Z = 1.83 (P = 0.07)

7.9.2 Longitudinal cohort study/Non-randomised intervention study
Croghan 2005
Dulger 2019
Grabovac 2017
Sarna 2008
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 3.56, df = 4 (P = 0.47); I² = 0%
Test for overall effect: Z = 1.30 (P = 0.19)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Chi² = 0.51, df = 1 (P = 0.47), I² = 0%

SMD

0.05
0.03
0.22

-0.05

0.3
0

-0.02
0.02
0.06

SE

0.03
0.08
0.14
0.12

0.15
0.29
0.21
0.02
0.12

Weight

27.5%
3.9%
1.3%
1.7%

34.4%

1.1%
0.3%
0.6%

61.9%
1.7%

65.6%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.05 [-0.01 , 0.11]
0.03 [-0.13 , 0.19]
0.22 [-0.05 , 0.49]

-0.05 [-0.29 , 0.19]
0.05 [-0.00 , 0.10]

0.30 [0.01 , 0.59]
0.00 [-0.57 , 0.57]

-0.02 [-0.43 , 0.39]
0.02 [-0.02 , 0.06]
0.06 [-0.18 , 0.30]
0.03 [-0.01 , 0.06]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters

 
 

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

232



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 7.10.   Comparison 7: Change in social quality of life, Outcome 10: Subgroups: length of longest follow-up

Study or Subgroup

7.10.1 6 weeks to ≤6 months follow-up
Dulger 2019
Krebs 2018
Stewart 1995
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.68, df = 2 (P = 0.71); I² = 0%
Test for overall effect: Z = 1.51 (P = 0.13)

7.10.2 >6 months follow-up
Croghan 2005
Grabovac 2017
Leventhal 2014
Quist-Paulsen 2006
Sarna 2008
Xue 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.45, df = 5 (P = 0.36); I² = 8%
Test for overall effect: Z = 1.42 (P = 0.16)

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 6.30, df = 8 (P = 0.61); I² = 0%
Test for overall effect: Z = 2.13 (P = 0.03)
Test for subgroup differences: Chi² = 0.01, df = 1 (P = 0.94), I² = 0%

SMD

0
0.05

-0.05

0.3
-0.02
0.03
0.22
0.02
0.06

SE

0.29
0.03
0.12

0.15
0.21
0.08
0.14
0.02
0.12

Weight

0.3%
27.5%

1.7%
29.5%

1.1%
0.6%
3.9%
1.3%

61.9%
1.7%

70.5%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.00 [-0.57 , 0.57]
0.05 [-0.01 , 0.11]

-0.05 [-0.29 , 0.19]
0.04 [-0.01 , 0.10]

0.30 [0.01 , 0.59]
-0.02 [-0.43 , 0.39]
0.03 [-0.13 , 0.19]
0.22 [-0.05 , 0.49]
0.02 [-0.02 , 0.06]
0.06 [-0.18 , 0.30]
0.04 [-0.02 , 0.10]

0.03 [0.00 , 0.06]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours smokers Favours quitters

 

 

A D D I T I O N A L   T A B L E S
 

Study Outcome Covariates adjusted for Unadjusted
SMD (95% CI)

Adjusted SMD
(95% CI)

Becoña 2017 Depression Treatment group allocation, age, sex, baseline mar-
ital status, baseline education level, baseline work-
ing status, baseline FTND score, baseline number
of years smoking

−1.61

(−2.34 to −0.88)

−1.62

(−2.36 to −0.88)

Blalock 2008 Depression Baseline carbon monoxide expiration, baseline
nicotine withdrawal score, treatment group alloca-
tion

−0.54

(−1.42 to 0.34)

−0.58

(−1.01 to −0.15)

McDermott
2013

Anxiety Baseline STAI score, age, baseline nicotine depen-
dence level, baseline cigarette consumption, and
treatment group allocation

−0.62

(−0.88 to −0.36)

−0.74 (−1.00 to
−0.48)

Taylor 2015 Psychological
quality of life

Baseline FTND score, treatment group allocation,
age started smoking, baseline report of calming
effects from smoking, baseline report of unpleas-

1.37

(0.41 to 2.33)

1.13

(0.13 to 2.13)

Table 1.   Comparison between unadjusted and adjusted SMDs and 95% CIs for the association between smoking
cessation compared to continued smoking and mental health from studies in which both were presented 
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ant symptoms from smoking, baseline length of
time to last cessation attempt, baseline experience
from last cigarette, baseline longest period without
smoking, baseline SF-36 mental health score

Table 1.   Comparison between unadjusted and adjusted SMDs and 95% CIs for the association between smoking
cessation compared to continued smoking and mental health from studies in which both were presented  (Continued)

 
 

Outcome N studies Egger's test re-
gression coeffi-
cient

Standard
error

CI lower
bound

CI upper
bound

P-value

Anxiety 15 −0.97 0.61 −2.28 0.34 0.13

Depression 34 −1.23 0.33 −1.91 −0.55 < 0.001

Mixed anxiety and depression 8 −0.28 0.58 −1.7 1.13 0.64

Stress 4 −3.08 1.69 −10.37 4.21 0.21

Positive affect 13 1.98 0.31 1.3 2.65 < 0.001

Psychological quality of life 19 0.72 0.4 −0.11 1.56 0.09

Social 9 0.47 0.41 −0.51 1.44 0.29

Table 2.   Egger test for small study bias: Egger's test regression coeBicients and 95% CI for outcomes 1.1 to 1.7 

 

 

A P P E N D I C E S

Appendix 1. MEDLINE search strategy

1. exp "Tobacco Use Cessation"/ or exp Smoking Cessation/
2. smoking cessation.mp.
3. ((reduc* or modif*) adj3 (smok* or cigar* or tobacco)).mp.
4. ((quit* or stop* or give* or cease) adj3 (smok* or cigar* or tobacco)).mp.
5. Harm Reduction/ or harm reduction.mp.
6. Smoking Reduction/
7. tobacco consumption.mp.
8. cold turkey.mp.
9. Smoking Cessation Agents/
10. "Tobacco Use Cessation Devices"/
11. Electronic Nicotine Delivery Systems/
12. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11
13. Mental Health/ or mental health.mp.
14. Stress, Psychological/
15. psychological health.mp.
16. Resilience, Psychological/ or psychological resilience.mp.
17. Anxiety/ or anxiety.mp. or Anxiety Disorders/
18. anxious.mp.
19. Depression/ or depression.mp.
20. Depressive Disorders/ or depressive.mp.
21. Emotions/ or emotion*.mp.
22. psychological process$.mp.
23. mental hygiene.mp.
24. "Quality of Life"/ or quality of life.mp.
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25. (well being or well?being).mp.
26. AFect/ or aFect.mp. or AFective Symptoms/
27. Adaptation, Psychological/
28. 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27
29. 12 and 28
30. limit 29 to yr="2011 -Current"
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In our protocol we planned to compare estimates derived from cohort studies that adopted causal designs (e.g. propensity-score matching,
or instrumental variable analyses) with estimates from non-causal designs. However, there were insuFicient studies available for this.

We used the Duval and Tweedie 'trim and fill' method to account for outcomes showing evidence of publication bias (Duval 2000). Trim
and fill adjusts the meta-analysis to incorporate theoretically missing studies, and then estimates the pooled SMD incorporating imputed
studies’ data. Using trim-and-fill methods, we imputed missing study data, and compared pooled eFect estimates between imputed and
non-imputed models.

For the meta-analysis of incidence data we decided to pool ORs, rather than the RRs, given that most studies reported ORs (adjusted or
unadjusted). AKer statistical advice (from Dr Thomas Fanshawe) we agreed that this was the most sensible decision to ensure that the
meta-analysis would be conducted on the same scale that was used for the modelling in most of the papers.

We renamed the outcome 'social impact' to 'social quality of life', to better represent the outcome measures that we pooled.

In our protocol we planned to carry out a GRADE assessment for the social quality-of-life outcome, but we were unable to do this as we
did not assess risks of bias for this outcome.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

AFect;  Anxiety  [*therapy];  Confidence Intervals;  Controlled Before-AKer Studies;  Depression  [*therapy];  Incidence;  Mental Disorders
 [epidemiology]  [therapy];  *Mental Health;  Quality of Life;  Smoking  [*adverse eFects]  [psychology];  Smoking Cessation  [*methods]
 [psychology];  Social Interaction;  Stress, Psychological  [therapy];  Tobacco Use Cessation  [methods]  [psychology]

MeSH check words

Humans; Middle Aged

Smoking cessation for improving mental health (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

236


