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ABSTRACT

Background

Motivational Interviewing (MI) is a directive patient-centred style of counselling, designed to help people to explore and resolve ambiva-
lence about behaviour change. It was developed as a treatment for alcohol abuse, but may help people to a make a successful attempt
to stop smoking.

Objectives

To evaluate the efficacy of Ml for smoking cessation compared with no treatment, in addition to another form of smoking cessation treat-
ment, and compared with other types of smoking cessation treatment. We also investigated whether more intensive Ml is more effective
than less intensive MI for smoking cessation.

Search methods

We searched the Cochrane Tobacco Addiction Group Specialised Register for studies using the term motivat* NEAR2 (interview* OR en-
hanc* OR session* OR counsel* OR practi* OR behav*) in the title or abstract, or motivation* as a keyword. We also searched trial registries
to identify unpublished studies. Date of the most recent search: August 2018.

Selection criteria

Randomised controlled trials in which Ml or its variants were offered to smokers to assist smoking cessation. We excluded trials that did not
assess cessation as an outcome, with follow-up less than six months, and with additional non-MI intervention components not matched
between arms. We excluded trials in pregnant women as these are covered elsewhere.

Data collection and analysis

We followed standard Cochrane methods. Smoking cessation was measured after at least six months, using the most rigorous definition
available, on an intention-to-treat basis. We calculated risk ratios (RR) and 95% confidence intervals (Cl) for smoking cessation for each
study, where possible. We grouped eligible studies according to the type of comparison. We carried out meta-analyses where appropriate,
using Mantel-Haenszel random-effects models. We extracted data on mental health outcomes and quality of life and summarised these
narratively.

Main results

We identified 37 eligible studies involving over 15,000 participants who smoked tobacco. The majority of studies recruited participants
with particular characteristics, often from groups of people who are less likely to seek support to stop smoking than the general population.
Although a few studies recruited participants who intended to stop smoking soon or had no intentions to quit, most recruited a population
without regard to their intention to quit. Ml was conducted in one to 12 sessions, with the total duration of Ml ranging from five to 315

Motivational interviewing for smoking cessation (Review) 1
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minutes across studies. We judged four of the 37 studies to be at low risk of bias, and 11 to be at high risk, but restricting the analysis
only to those studies at low or unclear risk did not significantly alter results, apart from in one case - our analysis comparing higher to
lower intensity MI.

We found low-certainty evidence, limited by risk of bias and imprecision, comparing the effect of Ml to no treatment for smoking cessation
(RR=0.84,95% Cl 0.63 to 1.12; 12 = 0%); adjusted N = 684). One study was excluded from this analysis as the participants recruited (incar-
cerated men) were not comparable to the other participants included in the analysis, resulting in substantial statistical heterogeneity
when all studies were pooled (I2=87%). Enhancing existing smoking cessation support with additional MI, compared with existing support
alone, gave an RRof 1.07 (95% C10.85 to 1.36; adjusted N=4167;12=47%), and Ml compared with other forms of smoking cessation support
gave an RR of 1.24 (95% C1 0.91 to 1.69; 12 = 54%; N = 5192). We judged both of these estimates to be of low certainty due to heterogeneity
and imprecision. Low-certainty evidence detected a benefit of higher intensity Ml when compared with lower intensity MI (RR 1.23, 95%
Cl 1.11 to 1.37; adjusted N = 5620; 12 = 0%). The evidence was limited because three of the five studies in this comparison were at risk of
bias. Excluding them gave an RR of 1.00 (95% CI 0.65 to 1.54; 12 = n/a; N = 482), changing the interpretation of the results.

Mental health and quality of life outcomes were reported in only one study, providing little evidence on whether Ml improves mental well-
being.

Authors' conclusions

There is insufficient evidence to show whether or not MI helps people to stop smoking compared with no intervention, as an addition to
other types of behavioural support for smoking cessation, or compared with other types of behavioural support for smoking cessation. It
is also unclear whether more intensive Ml is more effective than less intensive MI. All estimates of treatment effect were of low certainty
because of concerns about bias in the trials, imprecision and inconsistency. Consequently, future trials are likely to change these conclu-
sions. There is almost no evidence on whether M| for smoking cessation improves mental well-being.

PLAIN LANGUAGE SUMMARY

Does motivational interviewing help people to quit smoking?
Background

Motivational interviewing is a type of counselling that can be used to help people to stop smoking. It aims to help people explore the
reasonsthat they may feel unsure about quitting and find ways to make them feel more willing and able to stop smoking. Rather than telling
the person why and how they should change their behaviour, counsellors try to help people to choose to change their own behaviour,
increasing their confidence that they can succeed. This review explores whether motivational interviewing helps more people to stop
smoking than no treatment, or other types of stop smoking treatment. It also looks at whether longer motivational interviewing, with more
counselling sessions, helps more people to quit than shorter motivational interviewing with fewer sessions.

Study characteristics

This review included 37 trials covering over 15,000 people who smoked tobacco. Studies were conducted in a lot of different types of
people, including people with health problems or drug use problems, young people, homeless people, and people who had been arrested
or were in prison. Some people felt ready to quit smoking and others did not. Motivational interviewing was provided in one to 12 sessions
and took from as little as five minutes, to as much as eight hours, to deliver. Studies lasted for at least six months. The evidence is up to
date to August 2018.

Key results

There was not enough information available to decide whether motivational interviewing helped more people to stop smoking than no
stop smoking treatment. People were slightly more likely to stop smoking if they were provided with motivational interviewing rather
than another type of treatment to stop smoking, but our findings suggest that there is still a chance that motivational interviewing could
also reduce a person's chances of quitting compared with other stop smoking treatments. This means more research is needed to decide
whether motivationalinterviewing can help more people to quit than other types of treatment. Using longer motivational interviewing with
more treatment sessions may help more people to give up smoking than shorter motivational interviewing with fewer sessions, however
more research is needed to be sure that this is the case.

We also looked at whether being provided with motivational interviewing to quit smoking increased people's well-being. Most studies did
not provide any information about this, and so more studies are needed to answer this question.

Quality of the evidence

There is low-quality evidence looking at whether motivational interviewing helps more people to quit smoking than no treatment. This
means it is difficult to know whether motivational interviewing helps people to quit smoking or not, and more studies are needed. The
quality of the evidence was also low for all of the other questions we asked about quitting smoking, which means that our findings may

Motivational interviewing for smoking cessation (Review) 2
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

change when new research is carried out. The quality of the research is rated as low because there were problems with the design of
studies, findings of studies were very different to one another, and there were not enough data, making it difficult to determine whether
motivational interviewing or more intense motivational interviewing helped people to quit smoking or not.

Motivational interviewing for smoking cessation (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Motivational interviewing compared with no treatment for smoking cessation

Motivational interviewing compared with no treatment for smoking cessation

Patient or population: tobacco smokers (adolescents, university students, adult primary care patients)
Setting: high schools, university & primary care (USA)

Intervention: motivational interviewing

Comparison: no smoking cessation treatment

Outcomes Anticipated absolute effects” Relative ef- Ne of partici- Certainty of Comments

(95% Cl) fect pants the evidence

(95% Cl) (studies) (GRADE)

Risk with no Risk with MI

treatment
Smoking ces-  Study population RR 0.84 adjusted N = BPOO One eligible study (Naik 2014) has been excluded from this pooled
sation at=6 (0.63t01.12) 684 Low 1,2 analysis as it recruited a substantially different population (in-
months fol- 22 per 100 19 per 100 (14 (4 RCTs) carcerated men) compared with the other studies, which recruit-
low-up to 25) ed adults and adolescents from the general population. When in-

cluded in the analysis, it resulted in substantial heterogeneity - re-
moval of Naik 2014 decreased statistical heterogeneity to zero.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

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 effect, 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

1 Downgraded one level as all studies were at high or unclear risk of bias; removing the studies at high risk changed the direction of the effect estimate so that it favoured MI,
however the Cls still spanned one and suffered substantial imprecision

2 Downgraded one level due to imprecision: the upper and lower limits of the confidence intervals included both meaningful benefit and harm, and the overall number of events
was low (n =144)
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Summary of findings 2. Motivational interviewing in addition to other smoking cessation treatment for smoking cessation

Motivational interviewing in addition to other smoking cessation treatment for smoking cessation

Patient or population: tobacco smokers (general population, low income, inpatients and outpatients with mixed diagnoses)
Setting: community, hospital, healthcare clinics (Australia, Brazil, South Africa, USA)

Intervention: motivational interviewing in addition to other smoking cessation (SC) treatment

Comparison: other smoking cessation treatment alone

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants Certainty of the Comments
(95% CI) (studies) evidence

Risk with other SC treat- Risk with Ml in addition to (GRADE)

ment only other SC treatment
Smoking cessation  Study population RR 1.07 adjusted N = 4167 PO
at =6 months fol- (0.85101.36) (12 RCTs) LOW 1,2,3
low-up 15 per 100 16 per 100

(13 to 20)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

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 effect, 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

1 Five studies judged to be at high risk of bias, however sensitivity analysis suggested this is unlikely to impact on the result - not downgraded
2 Downgraded one level due to inconsistency: study effects differed across studies, demonstrated by moderate unexplained statistical heterogeneity (12 = 47%)
3 Downgraded one level due to imprecision: the upper and lower limits of the confidence intervals included both meaningful benefit and harm

Summary of findings 3. Motivational interviewing compared with another smoking cessation intervention for smoking cessation

Motivational interviewing compared with another smoking cessation intervention for smoking cessation

Patient or population: tobacco smokers (general population, adolescents, offenders, homeless, substance users, hospital inpatients, HIV-positive)
Setting: community, universities, homeless shelters, inpatient and outpatient healthcare clinics, primary care (Australia, Brazil, China, Spain, UK, USA)

Intervention: motivational interviewing
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Comparison: another SC intervention

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants Certainty of the evi- Comments
(95% Cl) (studies) dence

Risk with other SC  Risk with MI (GRADE)

intervention
Smoking cessation at= = Study population RR 1.24 5192 BDOO
6 months follow-up (0.91to 1.69) (19 RCTs) LOW 1,2,3

9 per 100 11 per 100

(8to 15)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

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 effect, 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

1Three studies judged at high risk of bias, however sensitivity analysis suggested this was unlikely to impact on the result - not downgraded
2 Downgraded one level due to inconsistency: study effects differ across studies, demonstrated by moderate unexplained statistical heterogeneity (12 = 54%)
3 Downgraded one level due to imprecision: the upper and lower limits of the confidence intervals included both meaningful benefit and harm

Summary of findings 4. Higher compared with lower intensity motivational interviewing for smoking cessation

Higher compared with lower intensity motivational interviewing for smoking cessation

Patient or population: tobacco smokers (general population, hospital inpatients with mixed diagnoses)

Setting: community-based telephone quit-line, primary care, hospital, inpatient substance abuse treatment centre (USA)
Intervention: higher intensity motivational interviewing

Comparison: lower intensity motivational interviewing

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of participants Certainty of the Comments
(95% Cl) (studies) evidence
Risk with lower intensity M Risk with higher in- (GRADE)
tensity Ml
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Smoking cessation at ~ Study population RR1.23 adjusted N =5620 @300
=6 months follow-up (1.11t0 1.37) (5RCTs) Low 1
17 per 100 21 per 100
(19 to 23)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

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 effect, 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

1 Downgraded two levels due to risk of bias: three of the five studies were judged to be at high risk of bias and removing these studies in a sensitivity analysis changed the
interpretation of the effect, so that the confidence intervals encompassed both appreciable benefit and harm of higher intensity motivational interviewing for smoking cessation
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BACKGROUND

Description of the condition

Tobacco use is one of the leading causes of preventable illness and
death worldwide, accounting for over seven million deaths annual-
ly (GBD 2015 Risk Factors Collaborators 2016). Extrapolation based
on current smoking trends suggests that, without widespread quit-
ting, approximately 400 million tobacco-related deaths will occur
between 2010 and 2050, mostly among current smokers (Jha 2011).
Most smokers would like to stop (CDC 2017); however, quitting is
difficult.

Description of the intervention

The concept of motivational interviewing (MI) evolved from expe-
riences in treating alcohol abuse, and was first described by Miller
in 1983. Itis defined as "a directive, client-centred counselling style
for eliciting behaviour change by helping clients to explore and re-
solve ambivalence" (Miller 1983). The four guiding principles: (a) ex-
pressing empathy, (b) developing discrepancy, (c) rolling with re-
sistance, (d) supporting self efficacy, have been detailed elsewhere
(Miller 2002).

The MI process is a brief psychotherapeutic intervention intend-
ed to increase the likelihood that a person will make an attempt
to change their harmful behaviour. Adaptations of MI have ranged
from brief 20-minute office interventions (motivational consulting)
to Motivation Enhancement Therapy (MET), a multi-session course
of treatment, including a lengthy assessment, personalised feed-
back and follow-up interviews (Lawendowski 1998; Rollnick 1992).
MI has also been provided by telephone consultations and in a
group format. Ml and its various forms have been applied both as a
stand-alone intervention or with other treatments, and in a range
of settings. These include health settings such as general hospi-
tal wards, emergency departments, and general medical practice
(Britt 2002).

How the intervention might work

Miller 1994 suggests that motivation may fluctuate over time or
from one situation to another, and can be influenced to change
in a particular direction. Thus, lack of motivation (or resistance to
change) is seen as something fluid, that is open to change. There-
fore, the main focus of Ml is facilitating behaviour change using a di-
rective approach, by helping people to explore and resolve any am-
bivalence they may have toward this change (Rollnick 1995), and in
turn making them more likely to choose to change their behaviour
in the desired direction. In this case, that behaviour is smoking and
so the goal of Ml is to increase motivation to quit, making smoking
cessation more likely. Rollnick 1995 also suggests that adopting an
aggressive or confrontational style is likely to produce negative re-
sponses from people (such as arguing), which may be interpreted
by the practitioner as denial or resistance. M| guides people to ex-
plore and confront their behaviour, instead of telling them what to
do.

Why it is important to do this review

MI has been used primarily for the management of health behav-
jours in those with behavioural disorders, such as alcohol abuse,
drug addiction, weight loss, and treatment compliance, as well as
for smoking cessation. Systematic reviews have shown some ben-
eficial effects of Ml on these behaviours (Cheng 2015; Cowlishaw

2012; Foxcroft 2016; Gates 2016; Heckman 2010; Hettema 2010; Kli-
mas 2018; Mbuagbaw 2012; Morton 2015; Smedslund 2011). How-
ever, these effects are minimal or non-existent at long-term fol-
low-up and included studies are generally deemed to be of limit-
ed quality, making it difficult to draw clear conclusions. For exam-
ple, Morton 2015 concluded that the design of many studies - incor-
porating multi-component interventions - made it very difficult to
isolate the effects of MI. The previous version of this review (Lind-
son-Hawley 2015) resulted in a modest but significant increase in
quitting smoking when Ml was used in comparison to brief advice or
usual care. However, this review encountered the same challenges
described by Morton 2015 above, pooled studies with a range of
different comparator types, and only included studies that report-
ed providing a form of M fidelity monitoring. This may have biased
the inclusion of studies and thus the results. Therefore, inclusion
criteria for this version of the review have been revised to reduce
bias (although still control for fidelity monitoring), attempt to iso-
late the effects of MI, and to be mindful of the comparator group
when pooling studies, to allow a range of useful comparisons.

OBJECTIVES

To evaluate the efficacy of Ml for smoking cessation compared with
no treatment, in addition to another form of smoking cessation
treatment, and compared with other types of smoking cessation
treatment. We also investigated whether more intensive Ml is more
effective than less intensive Ml for smoking cessation.

We explored whether motivational interviewing for smoking cessa-
tion could enhance well-being.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised controlled trials (RCTs) and cluster RCTs.

Types of participants

Tobacco smokers, excluding pregnant women. We excluded tri-
als that only recruited pregnant women, as their particular needs
and circumstances warrant them being treated as a separate pop-
ulation. Studies in pregnant women are covered in a separate
Cochrane Review (Chamberlain 2017).

Types of interventions

Interventions labelled as either MI or MET, targeted at tobacco
smoking cessation. Eligible interventions were based on the prin-
ciples and practices of Ml (e.g. engaging, focussing, evoking, plan-
ning, exploring ambivalence, assessment of motivation and confi-
dence to quit, eliciting 'change talk' and supporting self-efficacy) as
described in Miller 2013, and, in the opinion of the review authors,
complied with these principles and practices beyond simply refer-
ring to the concepts. We included studies testing interventions that
claimed to be based on both Ml and another theoretical approach
to counselling, such as cognitive behavioural therapy (CBT). How-
ever, we tested the effect of including these studies using sensitiv-
ity analysis.

Ml is a specific motivational intervention, which has been incor-
rectly linked to other interventions or theories, such as the trans-
theoretical model of change, the decisional balance technique,
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and client-centred counselling (Miller 2009). Ml is conceptually and
practically distinct from these interventions and principles. There-
fore,wedid notincludetrials that primarily tested these distinct ap-
proaches. Stage-based interventions, such as the transtheoretical
model for smoking cessation, are covered in a separate Cochrane
Review (Cahill 2010).

Weincluded studies where the intervention armincluded Ml as part
of a multi-component intervention (that may or may not have in-
cluded pharmacotherapy), provided that the additional elements
were also included in the control arm, and thus were not being test-
ed. No exclusions were made based on the modality of the inter-
vention.

Eligible studies included a comparison (control) intervention of ei-
ther 1) no smoking cessation treatment, 2) another smoking cessa-
tion intervention, of any length or intensity (including usual care),
or 3) another type of Ml intervention (e.g. Ml of a lower intensity).

Types of outcome measures
Primary outcomes

Our primary outcome was smoking cessation. We preferred con-
tinuous/prolonged cessation over point prevalence cessation, and
biochemically validated over self-reported cessation, where multi-
ple measures were available in included studies. We reported ces-
sation at the longest follow-up, and excluded trials that did not
include data on smoking cessation rates at least six months after
baseline.

Secondary outcomes

MI has been linked to self-determination theory. Markland 2005
proposed that Ml can provide the circumstances under which peo-
ple can initiate and action their own behaviour through 'self-de-
termination'. Self-determination theory hypothesises that this self-
determination can lead to positive consequences, such as en-
hanced well-being (Ryan 2000). This suggests that MI may increase
well-being as well as promote behaviour change. Therefore, we at-
tempted to collect data on the following secondary outcomes:

« Mentalhealth and well-being. Any measure of mental health and
well-being as defined by included studies

« Quality of life (QOL). Any validated QOL scale reported in includ-
ed studies. For example, the Quality of Life Scale (QOLS) (Burck-
hardt 2003); the Euro-Quality of Life Questionnaire (EQ-5D) (Eu-
roQol Group 1990)

We considered including adverse events as an outcome but de-
cided against this. Ml and comparator interventions comprise talk
about smoking, which rarely gives rise to strong emotions and at-
tendance for counselling is voluntary. Thus, it is unlikely that peo-
ple who find such talk distressing will attend MI. As a result, we be-
lieve that few or no trials will have assessed adverse events, making
assessment impossible.

Search methods for identification of studies
Electronic searches

We conducted a search of the Cochrane Tobacco Addiction Group's
Specialised Register in August 2018. The search strategy is avail-
ablein Appendix 1. The Register has been developed from electron-
ic searching of the Cochrane Central Register of Controlled trials

(CENTRAL), MEDLINE, Embase and PsycINFO, together with hand-
searching of specialist journals, conference proceedings and refer-
ence lists of previous trials and overviews. See the Tobacco Addic-
tion Group's website for full details of how the Register is compiled.
At the time of the Register search, results from the following data-
bases were included:

« Cochrane Central Register of Controlled trials (CENTRAL), issue
1, 2018;

« MEDLINE (via OVID) to update 20180726;

« Embase (via OVID) to week 201831;

« PsycINFO (via OVID) to update 20180723.

We also searched the following online trial registries to identify un-
published studies: ClinicalTrials.gov and the International Clinical
Trials Registry Platform (ICTRP).

Although this review is an update of a previous review, we carried
out full searches of the literature, from database inception. This
was because inclusion criteria were updated for this version and we
wanted to ensure we identified relevant studies that may have been
excluded in previous versions.

Data collection and analysis
Selection of studies

Two authors (of AF, JL, NL, TT) independently screened the title and
abstract of each record returned for eligibility. Where there was un-
certainty, the record was put forward to the next round of screen-
ing. We then acquired the full-text reports of any trials deemed po-
tentially relevant. Two authors (of AF, JL, NL, TT) independently as-
sessed the full texts for inclusion, and any disagreements were re-
ferred to a third author.

Data extraction and management

Two authors (of AF, JL, NL, TT) independently extracted the follow-
ing information about each eligible trial, where available:

« Details of study design, including methods of randomisation
and recruitment

« Location and setting of the trial, e.g. hospital-based, clin-
ic-based, community-based

« Participant characteristics, e.g. level of motivation, pre-existing
conditions, demographic descriptors

« Intervention provider characteristics: e.g. type of provider and
Ml training provision

« Description of theintervention(s), including the nature, frequen-
cy and duration of MI, and any co-interventions used

« Description of comparator(s), including the nature, frequency
and duration of MI, and any co-interventions used

« Any procedures followed to ensure Ml fidelity, and the results of
any monitoring

« Primary outcome measures: definition of smoking cessation
used for primary outcome, timing of longest follow-up, any bio-
chemical validation

» Secondary outcome measures: whether mental health and QoL
were measured, definitions of outcomes (where measured), out-
come data (where measured)

+ Loss to follow-up

« Funding source

Motivational interviewing for smoking cessation (Review)
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« Declarations of interest

Extraction was then compared and amalgamated for each study,
with disagreements referred to a third author.

Assessment of risk of bias in included studies

We evaluated studies on the basis of randomisation procedure, al-
location concealment, incomplete outcome data, and any other
bias using standard Cochrane methods (Higgins 2011). We also as-
sessed detection bias based on the outcome measure, according
to standard methods of the Cochrane Tobacco Addiction Group. If
the outcome was objective (i.e. biochemically validated) and/or if
contact was matched between arms, we judged the studies as be-
ing at low risk of bias, but if the outcome was self-reported and the
intervention arm received more support than the control arm, we
judged differential misreport to be possible and rated these studies
as being at high risk of bias. For trials of behavioural interventions
(such as those included here), it is deemed inappropriate to assess
performance bias, as blinding of participants and personnel is not
feasible due to the nature of the intervention.

Two authors (of AF, JL, NL, TT) independently rated each domain as
being at high, low or unclear risk of bias, for each study. We resolved
any disagreement between authors through discussion with a third
author.

Measures of treatment effect

For our primary outcome, we extracted the most stringent defini-
tion of smoking cessation for each study (i.e. longest follow-up, con-
tinuous/prolonged versus point prevalence, and biochemically val-
idated versus self-report). Where appropriate, we expressed trial ef-
fects as arisk ratio (RR), calculated as: (quitters in treatment group/
total randomised to treatment group)/(quitters in control group/
total randomised to control group), alongside 95% confidence in-
tervals (Cl). Arisk ratio greater than 1 indicates a potentially better
outcome in the intervention group than in the control group.

Secondary outcomes (mental health and QoL) were discussed nar-
ratively.

Unit of analysis issues

We included both individually and cluster-randomised trials. For
cluster RCTs, we considered whether authors had accounted for
clustering in their reported analyses. Where possible and appropri-
ate, we adjusted for clustering using the trial's reported intra-class
correlation (ICC), calculated an ICC from the information provided,
or applied the reported ICC from a similar trial.

Dealing with missing data

We conducted our analyses on an intention-to-treat basis, i.e. us-
ing all participants randomised to their original groups as denomi-
nators where data were available, and assuming that those lost to
follow-up were continuing to smoke. We extracted numbers lost to
follow-up from study reports and used these to assess the risk of
attrition bias. Where any required primary outcome data were not
available in study reports, we contacted the authors in an attempt
to obtain these.

Assessment of heterogeneity

Before pooling studies, we considered both methodological and
clinical variance between studies. Where pooling was deemed ap-

propriate, we investigated statistical heterogeneity using the I? sta-
tistic (Higgins 2003). This describes the percentage of the variabili-
ty in effect estimates that is due to heterogeneity rather than sam-
pling error (chance).

Assessment of reporting biases

We used funnel plots to assess small-study effects and investigate
the possibility of publication bias for the 'MI as an adjunct' and
"Ml versus other smoking cessation treatment' comparisons. There
were not enough studies (fewer than ten) included in the other
analyses to create funnel plots.

Data synthesis

For the primary outcome - smoking cessation - we synthesised
groups of studies using Mantel-Haenszel random-effects models to
estimate separate pooled treatment effects (as RRs and 95% Cls),
for four types of comparison:

« Ml versus no smoking cessation intervention (comparison 1)

« Ml in addition to another smoking cessation treatment versus
that smoking cessation treatment alone (comparison 2)

« Ml alone versus another smoking cessation intervention (com-
parison 3)

« Higher intensity Ml versus lower intensity M| (comparison 4)

Secondary outcomes - mental health and QoL - were reported
sparsely and so were summarised narratively.

Subgroup analysis and investigation of heterogeneity

In view of possible heterogeneity between studies, where relevant
and there were sufficient studies, we analysed the trials in the fol-
lowing subgroups:
