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Abstract

Background: Tobacco smoking is the leading cause of cancer, preventable death, and disability. Smoking cessation
can increase life expectancy by nearly a decade if achieved in the third or fourth decades of life. Various stop
smoking interventions are available including pharmacotherapies, electronic cigarettes, behavioural support, and
alternative therapies. This protocol outlines an evidence review which will evaluate the benefits and harms of stop
smoking interventions in adults.

Methods: The evidence review will consist of two stages. First, an overview of systematic reviews evaluating the benefits
and harms of various stop smoking interventions delivered in or referred from the primary care setting will be conducted.
The second stage will involve updating a systematic review on electronic cigarettes identified in the overview;
randomized controlled trials will be considered for outcomes relating to benefits while randomized controlled trials, non-
randomized controlled trials, and comparative observational studies will be considered for evaluating harms. Search
strategies will be developed and peer-reviewed by medical information specialists. The search strategy for the updated
review on e-cigarettes will be developed using that of the candidate systematic review. The MEDLINE®, PsycINFO, Embase,
and the Cochrane Library electronic databases will be searched as of 2008 for the overview of reviews and from the last
search date of the selected review for the updated review. Organizational websites and trial registries will be searched for
unpublished or ongoing reviews/studies. Two reviewers will independently screen the title and abstracts of citations
using the liberal accelerated method. Full-text screening will be performed independently by two reviewers. Extracted
data will be verified by a second reviewer. Disagreements regarding full-text screening and data extraction will be
resolved by consensus or third-party adjudication. The methodological quality of systematic reviews, risk of bias of
randomized and non-randomized trials, and methodological quality of cohort studies will be evaluated using AMSTAR 2,
the Cochrane risk of bias tool, and a modified version of the Scottish Intercollegiate Guidelines Network critical appraisal
tool, respectively. The GRADE framework will be used to assess the quality of the evidence for outcomes.
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Discussion: The evidence review will evaluate the benefits and harms of various stop smoking interventions for adults.
Findings will be used to inform a national tobacco cessation guideline by the Canadian Task Force on Preventive Health
Care.

Systematic review registration: PROSPERO (CRD42018099691, CRD42018099692)

Keywords: Tobacco, Cessation, Stop smoking, Adults, Systematic review

Background
Prevalence and burden of tobacco smoking
In 2012, approximately 45,500 deaths (18% of all deaths
in Canada) were attributed to tobacco smoking [1].
Smoking continues to be a leading cause of preventable
death and disability [2, 3]. Among smoking-related
deaths, most were attributable to cancers, cardiovascular
disease, and respiratory diseases [1, 4].
Worldwide, it is estimated that nearly one in seven

adults smoke tobacco daily [5]. According to the Canad-
ian Community Health Survey (CCHS), five million
(16%) Canadians over the age of 12 years in 2017
smoked tobacco [6]. In Canada, daily or occasional
smoking is higher in males (19% versus 13%), particu-
larly among those 20 to 34 years of age (24%) [6].
Among females, smoking is most prevalent in those 50
to 64 years of age (17%) [6]. Higher rates of smoking
have been shown in people with lower education (<sec-
ondary education: 20%; completion of university: 10%)
and lower income (lowest household income: 23%;
highest household income: 12%) [7, 8]. The rate of
smoking in Indigenous populations is two to three
times the national average, ranging from 34 to 53%
across First Nations, Métis, and Inuit populations [9].
Studies suggest that smoking rates are also higher in
people with substance use disorders and mental health
issues [10–12]. Although smoking prevalence has de-
clined overall across Canada, smoking rates vary across
the country, with Prince Edward Island reporting the
lowest (12%) and Newfoundland and Labrador report-
ing the highest (20%) rates [13].
Smoking is the leading cause of cancer with evidence

linking it to increased risk of several types of cancers in-
cluding lung, mouth, upper aerodigestive tract, bladder,
cervix, colon, and rectum [14]. Smoking also increases the
risk of non-malignant respiratory diseases (e.g. chronic
obstructive pulmonary disease, tuberculosis), cardiovascu-
lar disease (e.g. coronary heart disease, stroke, arthero-
sclerosis, aortic aneurysm, peripheral vascular disease),
reproductive issues (e.g. infertility, spontaneous abortion,
premature birth, low birth weight), neonatal death, sudden
infant death syndrome, early menopause, osteoporosis,
and many other chronic health conditions [15–19].
Tobacco smoking using a water pipe or hookah is

associated with lung and esophageal cancer as well as in-
fectious diseases due to sharing of the pipe [20–22]. Ex-
posure to second- and third-hand smoke also increases
the risk of many diseases including stroke, lung cancer,
cervical cancer, respiratory diseases, infections, perinatal
and neonatal death, and sudden infant death syndrome
[16, 23–26].
Smoking is associated with lower health-related quality

of life. Longitudinal data from the Canadian National
Population Health Survey found that individuals who
smoke tobacco had a lower health-related quality of life
compared to those who had never smoked. Smoking ces-
sation was associated with improvement in health-related
quality of life. In women, health-related quality of life was
similar to those who had never smoked tobacco after 10
years of cessation. In men, it took 20 years of cessation to
achieve a health-related quality of life equivalent to those
who had never smoked tobacco [27].
In 2012, the total cost of tobacco use in Canada was es-

timated at $16 billion CDN [1]. This estimate includes
both direct (i.e. hospital expenditure, physician care, medi-
cations) and indirect (i.e. economic loss associated with
premature death and disability) costs which were approxi-
mately $6.5 billion and $9.5 billion, respectively [1].
Smoking cessation, defined as quitting or the discon-

tinuation of tobacco smoking, reduces the risk of
smoking-related diseases and premature death [3, 28, 29].
Quitting at 30 years of age increases life expectancy by a
decade while quitting at 40 and 50 years of age increases
expectancy by 9 and 6 years, respectively [30]. For every
two individuals who quit smoking tobacco, one will avoid
a tobacco-related death [31]. According to the 2017 Can-
adian Tobacco, Alcohol and Drugs Survey, about 63% of
Canadians who reported smoking at some point in their
life have successfully quit smoking [13]. Among the 44%
of respondents who made an attempt to quit in the past
year, 16% made a single attempt while 12% attempted four
or more times [13]. In 2017, reducing smoking consump-
tion was the most common cessation method (approxi-
mately 63%) among survey respondents, followed by the
use of pharmacotherapies (approximately 55%) [13]. Ap-
proximately 32% of those who attempted to quit tobacco
smoking in 2017 used electronic cigarettes (e-cigarette) as
a cessation method [13].
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Stop smoking interventions
Approved pharmacotherapies
Nicotine replacement therapy (NRT) and cytisine are
available over-the-counter while varenicline and bupro-
pion are available by prescription [32]. NRT is the most
widely used pharmacotherapy for smoking cessation
available over the counter. NRT products administer
nicotine thereby reducing withdrawal symptoms and
cigarette cravings [33]. It is available in various forms
(e.g. patches, chewing gum, lozenges, tablets, buccal
spray, and inhalers) and nicotine dosages [34]. Cytisine
is a naturally occurring nicotine partial agonist found in
the laburnum plant and is pharmacologically similar to
varenicline [35]. It is approved as a natural remedy for
smoking cessation in Canada [36].
Varenicline and bupropion do not contain nicotine.

Varenicline is a nicotine receptor partial agonist that
triggers the release of dopamine thereby reducing nico-
tine withdrawal symptoms and relieving cravings [37].
Varenicline also prevents the stimulating effects of nico-
tine [38]. Bupropion, the only antidepressant medication
approved for smoking cessation [39], is a non-competi-
tive antagonist of nicotinic acetylcholine receptors [40]
and also inhibits uptake of dopamine, serotonin, and
noradrenaline [41]. Although the mechanism of action is
unclear, bupropion may promote cessation by reducing
nicotine withdrawal symptoms via inhibition of dopa-
mine and noradrenaline reuptake [42].

Electronic cigarettes
Electronic cigarettes, also known as e-cigarettes, elec-
tronic nicotine (or non-nicotine) delivery systems, or va-
porizers, represent another potential intervention
strategy by which individuals employ behaviour substitu-
tion in their efforts to quit smoking. Most e-cigarettes
are battery-operated and are used to inhale a vapour that
can contain nicotine and other chemicals such as fla-
vourings, propylene glycol, and/or vegetable glycerin
[43, 44]. A heating element within the device releases li-
quid that is vaporized into a fog or smoke-like cloud
[43]. These devices can provide similar behavioural and
sensory cues of smoking with no or lower levels of nico-
tine [44]. There is some evidence to suggest that
e-cigarettes significantly reduce exposure to other toxic
compounds found in combusted cigarette smoke such as
carbon monoxide, acrolein, acetaldehyde, and formalde-
hyde [45, 46]. However, other studies have found that
some e-cigarette brands contain high levels of toxic
metals including nickel, cadmium, chromium, lead, and
manganese [47]. The recently passed Canadian Tobacco
and Vaping Products Act (Bill S-5) now allows adults to
legally purchase e-cigarettes containing nicotine in
Canada. However, it bans the sale of e-cigarettes to indi-
viduals under 18 years of age, specific flavours that are

appealing to youth (e.g. confectionary, soft drink), ingre-
dients that suggest health benefits (e.g. vitamin, caffeine),
and certain types of advertising and promotion (e.g.
health benefits, products using tobacco brands) [48].

Behavioural therapies
There are various behavioural interventions used for to-
bacco cessation. Broadly, behavioural interventions may
promote smoking cessation directly, be directed to im-
prove adherence to smoking cessation pharmacother-
apies, or promote other health behaviour change along
with the stopping smoking behaviour (e.g. healthy eat-
ing, alcohol reduction).
Behavioural interventions can be classified by intensity

(very brief, brief, intensive), frequency of contact, modal-
ity of contact, type of provider, and content. These fac-
tors can influence the effectiveness of the intervention.
Details on the specific behavioural change technique(s)
(i.e. the content or “the smallest active ingredients of in-
terventions capable of inducing change in behaviour”
[49]) that are being targeted are essential in determining
not only what components of behaviour support systems
are effective, but how they can be replicated in practice
[49]. A taxonomy of behavioural change techniques used
in individual behavioural support for smoking cessation
has been developed to support such evaluations [50]. Ex-
amples of behavioural change techniques include goal
setting (e.g. setting a quit date), advice on altering rou-
tines to avoid exposure to smoking cues, and providing
information regarding withdrawal symptoms [50].
Another aspect of behavioural change interventions is

understanding the psychological theory underpinning
the design of the intervention. For example, the Trans-
theoretical Model of Change, also known as the ‘Stages
of Change’ model, is highly used in the smoking cessa-
tion literature, but not supported empirically in system-
atic review evaluations [51, 52]. Although these theories
may have face validity, evaluating them is important not
only to understand effectiveness but also to avoid harms.
Evidence suggests that stage-based approaches for smok-
ing cessation are not more effective than non-stage in-
terventions indicating that readiness or motivation to
stop smoking may not be integral for quitting [51, 52].
Further, stage-based interventions might prevent pro-
viders from offering effective treatment to those deemed
unmotivated to stop smoking thereby prolonging their
exposure to the toxic constituents of smoke.
Brief advice interventions consist of healthcare profes-

sionals providing verbal instructions with a “stop smoking
message” [53]. These interventions may vary in intensity,
frequency, and duration but generally only last a few mi-
nutes. Individual or group therapies are led by counsellors
such as physicians, nurses, clinical psychologists, and
counsellors. The objective of such interventions is to

Hersi et al. Systematic Reviews            (2019) 8:28 Page 3 of 21



provide an opportunity for people who smoke to share
cessation experiences; derive support; learn coping skills
to manage cravings, lapses, and relapses; and promote
self-control [54]. More intensive face-to-face interventions
require greater effort and resources and may only reach a
small segment of the smoking population [55]. Telephone
counselling can supplement or replace these therapies as a
way of providing services to a larger number of people
[56]. These can take the form of proactive (i.e.
counsellor-initiated) or reactive counselling (i.e. tobacco
smoker-initiated) [57].
Self-help interventions are information aids, such as

manuals or programmes, used by individuals without the
direct support of healthcare professionals [55]. The goal
is to provide some of the benefits of brief advice and
counselling but without the necessary attendance. Trad-
itional self-help materials, such as print, audio, and video
recordings, can be more widely accessible and are in-
creasing their reach via newer technology (e.g.
web-based, mobile applications and games, streaming
content) [58]. However, increased reach may not neces-
sarily be more effective if the content of the instruction
is not effective.

Exercise
Some therapies, such as exercise-based interventions,
have been used alone or as adjuncts to other interven-
tions. Exercise alleviates withdrawal symptoms and re-
lieves cravings [59]. Although the mechanism of action
is unclear, several hypotheses have been proposed [59,
60]. The biological hypothesis suggests that exercise and
nicotine have similar impacts on beta-endorphins, corti-
sol, noradrenaline, and adrenaline [59, 60]. For example,
like nicotine, exercise stimulates the release of adren-
aline and noradrenaline thereby relieving cravings [59].
Although the evidence is inconsistent, the beneficial ef-
fect of exercise on cessation may also be attributed to in-
creases in positive affect or distraction from withdrawal
symptoms and cravings [59, 60].

Alternative therapies
Alternative therapies for smoking cessation include hyp-
nosis, acupuncture (including acupressure and electro-
stimulation), and laser therapy [59, 61]. It is
hypothesized that acupuncture, acupressure, and laser
therapy alleviate withdrawal symptoms by stimulating
peripheral nerves which triggers release of opioid pep-
tides, dopamine, enkephalin, and serotonin [62]. The
mechanism of action underpinning the effect of hypno-
therapy on smoking cessation is related to strengthening
impulse control [63]. St. John’s Wort is a herbal product
commonly used by patients as an alternative to standard
antidepressant medications [64]. St. John’s Wort may
promote smoking cessation by alleviating tobacco

withdrawal symptoms and decreasing negative affect
through various mechanisms including inhibition of
monoamine oxidase A and B and dopamine and nor-
adrenaline reuptake [39, 65]. S-Adenosylmethionine
(SAMe), a natural health product, promotes the produc-
tion of dopamine and norepinephrine and may therefore
alleviate tobacco withdrawal symptoms [66].

Current clinical practice and recommendations
Canadian guidelines
In 2011, the Canadian Action Network for the Advance-
ment, Dissemination and Adoption of Practice-informed
Tobacco Treatment (CAN-ADAPTT) published recom-
mendations for adults and specific populations (e.g. Indi-
genous, hospital-based, mental health, substance use
disorders, pregnant and breastfeeding women, and youth)
that were informed by six guidelines [67]. CAN-ADAPTT
recommends that healthcare providers routinely ask pa-
tients about their tobacco use and advise those who smoke
tobacco to quit. Those willing to begin treatment should
be offered assistance such as brief advice, individual and
group counselling (focused on problem-solving skills or
skills training and providing support), self-help materials,
motivational interviewing, or pharmacotherapies. Where
possible, CAN-ADAPTT recommends combining coun-
selling and pharmacotherapies as the preferred approach.
Providers are encouraged to follow-up regularly and mod-
ify treatment as needed.
The Registered Nurses’ Association of Ontario (2017)

released recommendations based on previous guidelines
and a systematic review [68]. They recommend using brief
interventions to screen individuals for tobacco use, devel-
oping person-centered tobacco intervention plans, refer-
ring tobacco users to intensive interventions and
counselling on the use of pharmacotherapies (i.e. NRT,
varenicline, bupropion), and evaluating the effectiveness
of these interventions and adjusting as needed. They con-
clude that there is insufficient evidence regarding
e-cigarettes, hypnotherapy, laser therapy, electrostimula-
tion, acupressure, and acupuncture as cessation tools. For
pregnant or postpartum women, they recommended in-
tensive behavioural counselling, in conjunction with NRT.

Guidelines from international organizations
Guidelines from international organizations are consist-
ent in recommending behavioural interventions and/or
pharmacotherapies (i.e. NRT, bupropion, and vareni-
cline) for smoking cessation. The UK National Institute
for Health and Care Excellence (NICE, 2018) recom-
mends individual or group behavioural support, very
brief advice, bupropion, combination of short- and
long-acting NRT, or varenicline in conjunction with be-
havioural support [69]. New Zealand’s Ministry of Health
(2014) recommends brief advice (approximately 30 s),
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behavioural support, NRT, buproprion, varenicline, and
nortriptyline. They consider a combination of behav-
ioural and pharmacotherapy to be the most effective
[70]. As part of their “Risk estimation and the prevention
of cardiovascular disease” guideline, the Scottish Inter-
collegiate Guidelines Network (2017) recommends (1)
varenicline or combination NRT (i.e. “interventions in-
volving more than one type of nicotine replacement de-
livery”) alone or as part of a smoking cessation
programme, and (2) bupropion and single NRT [71].
The US Preventive Services Task Force is currently up-
dating their 2015 guideline [17]. The 2015 guideline,
based on an overview of reviews [72], recommends be-
havioural interventions and approved pharmacotherapies
(i.e. bupropion, varenicline, NRT). Only behavioural in-
terventions are recommended for pregnant women as
the evidence regarding pharmacotherapies was insuffi-
cient for this subgroup.
We did not identify any guideline that recommends

the use of e-cigarettes for smoking cessation. However,
NICE recommends that, when advising those interested
in using e-cigarettes containing nicotine, primary health
care providers should communicate that “many people
have found them helpful to quit smoking cigarettes” and
that e-cigarettes, while not without risk, are less harmful
than tobacco smoking [69]. Similarly, Public Health Eng-
land’s recently developed guidance for clinicians includes
e-cigarettes as a smoking cessation option to discuss
with patients. The guidance indicates that e-cigarettes
present less risk than smoking and that they may be as
or more effective than nicotine replacement therapy
[73]. Other organizations state that there is currently in-
sufficient evidence regarding the beneficial effects of
e-cigarettes to make recommendations [17, 71].
A majority of the available guidelines are out of date

(i.e. last database search range: 2008 to 2015). Although
recent, the NICE guideline excludes several smoking
cessation interventions including varenicline, exercise,
and alternative therapies (e.g. acupuncture, hypnother-
apy) [69]. Limitations in existing clinical practice guide-
lines necessitate the development of a Canadian
guideline on tobacco cessation strategies for adults.

Objective and key questions
The goal of this evidence review is to determine the ef-
fectiveness of stop smoking strategies for adults.
Pharmacotherapy, behaviour change interventions, elec-
tronic cigarettes, exercise interventions, and comple-
mentary and alternative medicine interventions will be
considered. Adult populations will include subgroups of
interest such as those with co-morbid conditions, preg-
nant women, various demographic factors, and the dis-
tinction of opportunistic and treatment-seeking
individuals. This synthesis will be used by the Canadian

Task Force on Preventive Health Care (Task Force) to
inform their development of a clinical practice guideline
on stop smoking interventions.
The evidence review will consist of two stages. First,

the overview of stop smoking interventions will be con-
ducted. An overview of systematic reviews approach was
selected to compile the evidence base in light of the
large volume of primary and synthesized evidence that
exists. The second stage will involve updating the most
recent, comprehensive, and high-quality systematic re-
view on e-cigarettes identified in the overview of re-
views. Only the e-cigarettes strategy will be updated
because of the increasing use of this strategy and its
quickly evolving evidence base. This protocol document
serves to outline the methodology for both review types.
For the purpose of the evidence review, tobacco smok-

ing will refer to any form of smoked tobacco (e.g. ciga-
rettes, pipes, cigars, cigarillos, via water pipe or hookah).
This will not include tobacco use for traditional or cere-
monial purposes such as that used by Indigenous people
in sacred rituals and prayers for healing and purification
[74, 75].

Stage 1: Overview of systematic reviews of stop smoking
interventions
The overview will evaluate the benefits and harms of
stop smoking interventions among adults. If feasible, the
overview will also evaluate the benefits and harms of be-
havioural change techniques (i.e. “the smallest active in-
gredients of interventions capable of inducing change in
behaviour” [49]). Figure 1 illustrates the framework of
the overview of systematic reviews. The overview will
address the following key questions:
Key question 1a (KQ1a). What are the benefits and

harms of interventions to promote cessation of tobacco
smoking among adults?
Key question 1b (KQ1b). What is the comparative ef-

fectiveness (benefits and harms) of interventions to pro-
mote cessation of tobacco smoking among adults?
Key question 1c (KQ1c). What are the benefits and

harms of behavioural change techniques or clusters of
techniques to promote cessation of tobacco smoking
among adults?

Stage 2: Updated systematic review on e-cigarette use for
smoking cessation
This update will evaluate the benefit and harms of
e-cigarettes to promote cessation of tobacco smoking
among adults. This protocol outlines key questions and
eligibility criteria for the updated review. However,
should the candidate review from which to update have
slightly different parameters, we will transparently de-
clare any necessary changes from the protocol in the
final report.
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Key question 2a (KQ2a). What are the benefits and
harms of electronic cigarettes for tobacco smoking ces-
sation in adults?
Key question 2b (KQ2b). What is the comparative ef-

fectiveness (benefits and harms) of electronic cigarettes
for tobacco smoking cessation in adults?

Methods
The evidence review will be completed by the Evidence Re-
view and Synthesis Centre (ERSC) at the Ottawa Hospital
Research Institute. A working group (WG) of Task Force
members and external content experts was formed for de-
velopment of the topic, refinement of the key questions and
scope, and rating of outcomes. Outcomes were rated on a
scale of 1 to 9 according to the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE)
methodology; those rated as critical (mean score 7 to 9) and
important (mean score 4 to 6) for decision-making were se-
lected. Patients identified through patient engagement activ-
ities conducted by the St. Michael’s Hospital Knowledge
Translation Program have also rated the outcomes. The
process of incorporating patient priorities is described in the
CTFPHC’s Patient Engagement Protocol (https://canadian-
taskforce.ca/methods/patient-preferences-protocol/).
Reporting of this protocol was guided by the PRISMA

Statement for Protocols (PRISMA-P) to the extent

possible and where appropriate [76] (Additional file 1).
The protocol is registered in PROSPERO (https://
www.crd.york.ac.uk/PROSPERO/) (CRD42018099691,
CRD42018099692). The final overview will be reported
using the Preferred Reporting Items for Overviews of sys-
tematic reviews including harms pilot checklist (PRIO-
harms) [77], and the updated systematic review will be re-
ported using PRISMA [78].
A team of clinical and content experts will be con-

sulted at key points during the conduct of the evidence
review. Amendments to this protocol will be noted in
the final report.

Stage 1: Overview of systematic reviews of stop smoking
interventions
Guidelines for the conduct of overviews of reviews are
currently lacking [79]. Given this current gap, the meth-
odology for this overview will be guided by the Cochrane
Handbook of Systematic Reviews of Interventions (Chap-
ter 22) [80] as well as other available reports on over-
view methodology [79, 81–85].

Literature search
The search strategy will be developed and tested through
an iterative process by an experienced medical informa-
tion specialist in consultation with the review team. We

Fig. 1 Analytic framework for the overview of reviews. *Practitioner advice (of varying length/intensity, and by various provider types); Intensive
individual counselling (of varying length, of varying number of sessions, and by various provider types); Intensive group counselling (of varying
length, of varying number of sessions, and by various provider types); Self-help interventions (print-based or web-/computer-based); Internet or
computer-based interventions with counselling/support; Telephone-based interventions (e.g., mobile phone-based, quit lines/help lines) with
counselling/support; Nicotine receptor partial agonists (varenicline and cytisine); Bupropion; Nicotine replacement therapy (e.g., patch, gum,
lozenge, mist, inhaler); Ecigarettes; Exercise interventions; ‘Alternative’ therapies (e.g., acupuncture, acupressure, electrostimulation, hypnosis, St.
John’s Wort, S-adenosylmethionine); Combinations of interventions. **Practitioner advice (of varying length/intensity, and by various provider
types); Intensive individual counselling (of varying length, of varying number of sessions, and by various provider types); Intensive group
counselling (of varying length, of varying number of sessions, and by various provider types); Self-help interventions (print-based or web-/
computer-based); Internet or computer-based interventions with counselling/support; Telephone-based interventions (e.g., mobile phone-based,
quit lines/help lines) with counselling/support; Other behaviour change interventions evaluated on a case-by-case basis with the Working Group
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will search Ovid MEDLINE®, Ovid MEDLINE® Epub
Ahead of Print, In-Process & Other Non-Indexed Cita-
tions, PsycINFO, Embase Classic + Embase, and the
Cochrane Library on Wiley. Databases will be searched
from 2008 to the current date. The draft search strategy
can be found in Additional file 2. The search strategy
will be peer-reviewed using the PRESS 2015 guideline
[86]. Results of the PRESS reviews will be provided in an
appendix in the final report.
We will search for unpublished literature and reports of

ongoing and completed reports using the Canadian Agency
for Drugs and Technologies in Health (CADTH) Grey
Matters checklist [87] and through searches of the follow-
ing websites: CADTH, Ontario Tobacco Research Unit,
The Canadian Partnership Against Cancer (cancerview.ca),
SurgeonGeneral.gov, Philip Morris, Foundation for a
Smoke-free World, Public Health England, Tobacco.org,
Truth Initiative, Physicians for a Smoke-Free Canada, Cen-
ters for Disease Control and Prevention Smoking and
Health Resource Library, Canadian Cancer Society, Ameri-
can Cancer Society, American Thoracic Society, US Na-
tional Cancer Institute, US National Comprehensive
Cancer Network, National Institute for Health and Care
Excellence, World Health Organization Framework Con-
vention on Tobacco Control, World Health Organization’s
International Clinical Trials Registry Platform, Open
Trials.net, International Prevention Research Institute,
North American Quitline Consortium website, and the
Ottawa Heart Institute’s Ottawa Model for Smoking
Cessation. We will also scan the bibliographies of relevant
reviews and other identified overviews for grey literature
and references not identified in our database search. Grey
literature searching will be restricted to English and French
language documents and will be limited to what can be
completed within 1 week by one reviewer.

Eligibility criteria
KQ1a and KQ1b will examine interventions that can be
delivered or referred to in the primary care setting. This
includes certain behavioural change interventions, phar-
macotherapies, e-cigarettes, exercise interventions, and
alternative therapies (Table 1). Interventions that cannot
be delivered or referred to by a wide variety of primary
care practitioners (e.g. quit-to-win contests, biomedical
risk assessment, aversive smoking, incentivized
cessation) as well as specific behavioural counselling
techniques (e.g. motivational interviewing, stage of
change-based counselling) which require specialized
training that has been shown to vary [88] and may not
be readily available to all primary care practitioners will
be excluded. We will also exclude reviews on broader
public health interventions (e.g. mass media, taxation,
packaging restrictions) as well as those on broad lifestyle
interventions not specific to tobacco smoking behaviour

and that do not attempt to isolate for the effect of our
included interventions (i.e. when delivered as part of a
multifaceted lifestyle intervention). Generally, pharmaco-
therapies that are not approved by Health Canada as
smoking cessation aids (e.g. clonidine, lobeline, anxio-
lytics, nortriptyline, opioid antagonists, silver acetate,
rimonabant) or not available in Canada (e.g. Nicobrevin,
Nicobloc, nicotine vaccines, mecamylamine) will be ex-
cluded. However, due to their ease of access, an excep-
tion will be made for St. John’s Wort (sold in various
forms in pharmacies and health stores across Canada),
cytisine, and S-adenosylmethionine (SAMe) (licensed
natural health products).
Systematic reviews for KQ1a and KQ1b will be se-

lected for inclusion according to the eligibility criteria
outlined in Table 1 [89, 90].
In addition to the other interventions listed in Table 1,

the intent of KQ1a/b is to capture reviews which exam-
ine behavioural change interventions (e.g. practitioner
advice, counselling, self-help interventions). These re-
views may provide information on the active compo-
nents of these interventions, referred to as behavioural
change techniques. Examples of such techniques include
providing information on consequences of smoking,
explaining the importance of abrupt cessation, strength-
ening ex-smoker identity, and receiving prompt commit-
ment from the patient [50]. If there is sufficient data,
subgroup analysis by behavioural change technique or
clusters of techniques will be performed for KQ1a/b (see
the “Subgroup analysis” section).
While the intent of KQ1a/b is to synthesize reviews of

behavioural change interventions (these reviews may or
may not report the behavioural change techniques used
as part of these interventions), the intent of KQ1c is to
capture reviews which specifically examine the effective-
ness of behavioural change techniques or cluster of tech-
niques. A taxonomy of behavioural change techniques
used in smoking cessation interventions will guide the
coding of techniques encountered in the literature [50].
Eligibility of reviews for KQ1c will be evaluated in con-

sultation with the WG on a case-by-case basis with selec-
tion for inclusion dependent on applicability to the primary
care setting. For example, the WG may decide to include
behavioural change interventions outside of those listed in
Table 2 or may decide to include reviews in specialty set-
tings if the review examines behavioural change techniques
that can reasonably be applied in primary care. Selection of
reviews for KQ1c will be guided by the eligibility criteria
outlined in Table 2. All decisions regarding the selection of
reviews will be reported in the completed review.

Study selection
Duplicates will be identified and removed using Refer-
ence Manager [91]. Title and abstract and full-text
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Table 1 Inclusion and exclusion criteria for key question 1a and 1b

“PICO” structured
question element

Inclusion Exclusion

Population KQ1a/b: adults (≥ 18 years) who are current tobacco
smokers (as defined by a given study/review)
The overview of reviews will seek information on
various population groups:
• Fewer versus more quit attempts
• Opportunistic versus individuals seeking treatment
• Baseline level of nicotine dependence
(e.g. using a validated scale or cigarettes per day as a proxy)

• By demographic factors (age, SES, sex, ethnicity, LGBTQ+)
• By comorbid conditions (e.g. mental illness, HIV infection,
cardiovascular disease, COPD, obesity, substance use disorder)

• By pregnancy status

▪ Reviews exclusively in children/adolescents
(i.e. under 18 years old)

▪ Studies that involve interventions targeted
to adults other than the tobacco smoker
(e.g. partners, healthcare providers)

Intervention KQ1a/b: interventions to promote abrupt (i.e. “all at once”)
or gradual (reducing smoking to quit) tobacco smoking
cessation that can be directly delivered or referred to by
primary care practitioners and are available in Canadaa

• Practitioner advice (of varying length/intensity,
and by various provider types)

o Very brief/minimal advice (as defined by a given review)
o Brief advice (as defined by a given review)
• Intensive individual counselling (of varying length,
of varying number of sessions, and by various
provider types)

• Intensive group counselling (of varying length,
of varying number of sessions, and by various
provider types)

• Self-help interventionsc

(print-based or web/computer-based)
• Internet or computer-based interventions with
counselling/supportc

• Telephone-based interventions
(e.g. mobile phone-based, quit lines/help lines)
with counselling/support c

• Nicotine receptor partial agonists
(varenicline and cytisined)

• Bupropion
• Nicotine replacement therapye

(e.g. patch, gum, lozenge, mist, inhaler)
• E-cigarettesf

• Exercise interventions
• “Alternative” therapies (e.g. acupuncture, acupressure,
electrostimulation, hypnosis, St. John’s Wortd,
S-adenosylmethionined)

• Combinations of interventions
Other interventions encountered in the literature will be
assessed on a case-by-case basis in consultation with the WG.
The overview of reviews will seek information on the effects
of variations in the delivery of stop smoking interventions
(e.g. dose, duration of intervention, number of session)

Interventions that cannot feasibly or readily be delivered
or referred to by a wide variety of primary care practitioners:
• Quit-to-win contests
• Biomedical risk assessment
• Aversive smoking (e.g. rapid smoking)
• Incentivized cessation
Reviews that focus solely on specialized behavioural counselling
interventions (e.g. motivational interviewing, stage of
change-based interventions).b

Pharmacotherapies that are not approved by Health Canada as
smoking cessation aids (e.g. clonidine, lobeline, anxiolytics,
nortriptyline, opioid antagonists, silver acetate, rimonabant)
or not available in Canada (e.g. Nicobrevin, Nicobloc,
nicotine vaccines, mecamylamine)
Broader public health interventions (e.g. mass media, taxation,
packaging restrictions)
Reviews on broad lifestyle interventions not specific to tobacco
smoking behaviour and that do not attempt to isolate for the
effect of our included interventions (when delivered as part of a
multifaceted lifestyle intervention, for example)

Comparator KQ1a:
▪ Placebo
▪ No intervention
▪ Usual care
▪ Waitlist
▪ Minimal intervention
KQ1b:
▪ Other intervention (e.g. head-to-head comparisons,
comparisons of types or intensities of advice/counselling)

▪ Other combination of interventions
▪ The same intervention, but used to promote cessation
by reducing smoking to quit as opposed to quitting
abruptly or vice versa

Outcomes Critical
• Tobacco use abstinence (as defined in a given review)
Important
• Reduction in tobacco smoking frequency/quantity
• Relapse (KQ1b only)g
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Table 1 Inclusion and exclusion criteria for key question 1a and 1b (Continued)

“PICO” structured
question element

Inclusion Exclusion

• Quality of life (using validated scales)
• Adverse events (as defined in a given review)
• Possible adverse outcomes:
o Weight gain
o Changes in emotional state
(e.g. increases in anxiety, changes in mood, irritability)

o Loss of social grouph

Timing of
outcome
assessment

For abstinence/relapse, and quality of life outcomes:
▪ Minimum 6 months from quit date (if reported)
or from initiation of intervention
(if quit date not specified)

All other outcomes:
Any point after initiation of intervention

Setting ▪ Reviews in which some or all of the included studies
are in settings that could serve as the primary point
of contact for individuals to receive smoking
cessation advice, including:

• Family medicine clinics
• Walk-in clinics
• Smoking cessation clinics
• Urgent care facilities
• Emergency departments
• Public health units
• Pharmacies
• Dental offices
• Behavioural health/substance use treatment
facilities (ambulatory or outpatient)

• Telehealth
• Academic research settings
The effect of various settings may be examined

▪ Reviews exclusively in settings not relevant to primary care
including workplaces, schools, inpatient settings, and medical
specialist settings

▪ Reviews in which > 50% of included studies took place in
countries “high”, “medium”, or “low” on the Human Development
Index http://hdr.undp.org/en/composite/HDI

Study design Systematici reviews
Overviewsj of systematici reviews that include
a network meta-analysis

• Primary studies
• Editorials
• Commentaries

Language ▪ English
▪ French

Dates of
publications

2008 to present

aIn this context, primary care practitioners refer to the provider of first contact for the delivery or referral to stop smoking interventions. This
could include physicians, nurses, pharmacists, oral health professionals, counsellors, etc.
bReviews examining specialized behavioural counselling interventions will be excluded, as the target audience for this guideline is primary care.
These interventions require specialized training, the amount of which has been shown to vary but can be substantial [88] and may not be readily
available for many primary care practitioners
cWe define “self-help interventions” to include “any manual or programme to be used by individuals to assist a quit attempt not aided by health
professionals, counsellors or group support” as per the definition in Hartmann-Boyce et al. [55]. This differs from interventions that utilize computers,
the web, or mobile phones to deliver interventions that involve counselling/support, although the platform of delivery may be the same
dCertain products are relevant for inclusion despite not being approved for use as smoking cessation aids by Health Canada, due to their ease of
access. These include St. John’s wort (sold in various forms in pharmacies and health stores across Canada), cytisine, and S-adenosylmethionine
(licensed natural health products)
ePatches, gums, mists/sprays, and inhalers are the available forms of NRT in Canada
fThe practice of using e-cigarettes (“vaping”; including e-cigarettes with nicotine) is increasingly popular, with use being higher among tobacco
smokers [89]. Data from the CDC suggest that it was the most commonly used method to quit smoking in 2014–2016 after simply giving up
cigarettes all at once or gradually cutting back [90]. The massive interest in these products from the public and tobacco smokers, as well as the
evolving evidence base surrounding them, makes them essential to include
gThe outcome “relapse” was initially considered critical based on WG rating. However, based on discussion with WG members it was decided that
this outcome should be considered important. It was also decided that this outcome is most important for KQ1b
hAlthough initially rated as being of limited importance by the WG, based on discussions with WG members, it was decided that this outcome
should be considered as important. Clinical experts and patients rated this outcome as important
iReviews will be considered systematic if they meet the four following criteria: (1) searches at least one database, (2) reports their selection
criteria, (3) conducts quality or risk of bias assessment on included studies, and (4) provides a list and synthesis of included studies
jOverviews will included if they meet the following criteria: (1) search at least one database, (2) report their selection criteria and how they will
handle the inclusion of overlapping reviews, (3) provide information on the quality or risk of bias assessment of studies included in reviews, (4)
provide a list of relevant reviews, (5) report the synthesized evidence from the included reviews, and (6) explicit declaration that the decision to
undertake the network meta-analysis was made with firsthand knowledge of the primary studies, to ensure appropriateness of the analysis
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Table 2 Inclusion and exclusion criteria for Key Question 1c

“PICO” structured
question element

Inclusion Exclusion

Population Adults (≥ 18 years) who are current tobacco smokers
(as defined by a given study/review)
The overview of reviews will seek information
on various population groups:
• Fewer versus more quit attempts
• Opportunistic versus individuals seeking treatment
• Baseline level of nicotine dependence
(e.g. using a validated scale or cigarettes
per day as a proxy)

• By demographic factors (age, SES, sex, ethnicity,
LGBTQ+)

• By comorbid conditions (e.g. mental illness,
HIV infection, cardiovascular disease, COPD,
obesity, substance use disorder)

• By pregnancy status

▪ Reviews exclusively in children/adolescents
(i.e. under 18 years old)

▪ Studies that involve interventions targeted
to adults other than the tobacco smoker
(e.g. partners, healthcare providers)

Intervention Interventions to promote abrupt (i.e. “all at once”)
or gradual (reducing smoking to quit) tobacco
smoking cessation that can be directly delivered
or referred to by primary care practitioners and
are available in Canadaa

We will seek reviews which specifically examine
the effectiveness of behavioural change techniques
or cluster of techniques (e.g. explaining the consequences
of smoking, strengthening ex-tobacco smoker identity,
explaining the importance of abrupt cessation)
which may be used as a component of the following
behavioural change interventions:
• Practitioner advice (of varying length/intensity,
and by various provider types)

o Very brief/minimal advice (as defined by a given review)
o Brief advice (as defined by a given review)
• Intensive individual counselling (of varying length,
of varying number of sessions, and by various
provider types)

• Intensive group counselling (of varying length,
of varying number of sessions, and by various
provider types)

• Self-help interventionsb (print-based or web/computer-based)
• Internet or computer-based interventions with
counselling/supportb

• Telephone-based interventions (e.g. mobile phone-based,
quit lines/help lines) with counselling/supportb

• Combinations of interventions
Behavioural change techniques delivered as part of other
behavioural change interventions
(i.e. other than those listed above) will be assessed on a
case-by-case basis in consultation with the working group.
We will seek information on intervention characteristics
which may moderate the effectiveness of behavioural
change techniques (e.g. duration of intervention,
number of sessions)

Reviews which intend to examine behavioural change
interventions rather than behavioural change techniques.

Comparator ▪ No intervention
▪ Usual care
▪ Waitlist
▪ Minimal intervention
Behavioural change techniques or cluster of techniques
delivered as part of:
▪ Other behavioural change intervention
(e.g. head-to-head comparisons, comparisons of types
or intensities of advice/counselling)

▪ Other combination of behavioural change interventions
▪ The same behavioural change intervention,
but used to promote cessation by reducing smoking
to quit as opposed to quitting abruptly or vice versa

Hersi et al. Systematic Reviews            (2019) 8:28 Page 10 of 21



Table 2 Inclusion and exclusion criteria for Key Question 1c (Continued)

“PICO” structured
question element

Inclusion Exclusion

Outcomes Critical
• Tobacco use abstinence (as defined in a given review)
Important
• Reduction in tobacco smoking frequency/quantity
• Relapse (only when the comparator is an active intervention)c

• Quality of life (using validated scales)
• Adverse events (as defined in a given review)
• Possible adverse outcomes:
o Weight gain
o Changes in emotional state (e.g. increases in anxiety,
changes in mood, irritability)

o Loss of social groupd

Timing of
outcome assessment

For abstinence/relapse, and quality of life outcomes:
▪ Minimum 6 months from quit date (if reported)
or from initiation of intervention
(if quit date not specified)

All other outcomes:
Any point after initiation of intervention

Setting Settings that could serve as the primary point of contact
for individuals to receive smoking cessation advice,
including:
• Family medicine clinics
• Walk-in clinics
• Smoking cessation clinics
• Urgent care facilities
• Emergency departments
• Public health units
• Pharmacies
• Dental offices
• Behavioural health/substance use treatment
facilities (ambulatory or outpatient)

• Telehealth
• Academic research settings
Reviews in other settings (e.g. inpatient or specialist
medical settings) will be assessed on a case-by-case
basis in consultation with the working group
The effect of various settings may be examined

▪ Reviews in which > 50% of included studies took place in
countries “high”, “medium”, or “low” on the Human
Development Index http://hdr.undp.org/en/composite/HDI

Study design Systematice reviews
Overviews6 of systematice reviews that include
a network meta-analysis

• Primary studies
• Editorials
• Commentaries

Language ▪ English
▪ French

Dates of
publications

2008 to present

aIn this context, primary care practitioners refer to the provider of first contact for the delivery or referral to stop smoking interventions. This could include
physicians, nurses, pharmacists, oral health professionals, counsellors, etc.
bWe define “self-help interventions” to include “any manual or programme to be used by individuals to assist a quit attempt not aided by health professionals,
counsellors or group support” as per the definition in Hartmann-Boyce et al. [55]. This differs from interventions that utilize computers, the web, or mobile phones
to deliver interventions that involve counselling/support, although the platform of delivery may be the same
cThe outcome “relapse” was initially considered critical based on WG rating. However, based on discussion with WG members, it was decided that this outcome
should be considered important. It was also decided that this outcome is most important for head-to-head comparisons. We will only collect data for this
outcome when the comparator is an active intervention such as behavioural change techniques or cluster of techniques delivered as part of a behavioural change
intervention different from that offered to the intervention group (e.g. behavioural change technique or cluster of techniques delivered as part of practitioner
advice versus intensive individual counselling)
dAlthough initially rated as being of limited importance by the WG, based on discussions with WG members, it was decided that this outcome should be
considered as important. Clinical experts and patients rated this outcome as important
eReviews will be considered systematic if they meet the four following criteria: (1) searches at least one database, (2) reports their selection criteria, (3) conducts
quality or risk of bias assessment on included studies, and (4) provides a list and synthesis of included studies
6Overviews will included if they meet the following criteria: (1) search at least one database, (2) report their selection criteria and how they will handle the
inclusion of overlapping reviews, (3) provide information on the quality or risk of bias assessment of studies included in reviews, (4) provide a list of relevant
reviews, (5) report the synthesized evidence from the included reviews, and (6) explicit declaration that the decision to undertake the network meta-analysis was
made with firsthand knowledge of the primary studies, to ensure appropriateness of the analysis
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screening will be conducted using an online systematic
review managing software, Distiller Systematic Review
(DistillerSR) Software© [92]. Two reviewers will inde-
pendently screen the title and abstracts of citations using
the liberal accelerated method (i.e. a second reviewer
verifies records excluded by a first reviewer). References
will be randomized, and screening will be done concur-
rently to ensure that each reviewer cannot determine
whether a given reference was excluded by another re-
viewer. The full text of potentially relevant citations will
be retrieved, and two reviewers will independently assess
the article for relevancy. If unclear whether a review is
eligible after duplicate review, a third person will be con-
sulted before excluding the review. Conflicts will be re-
solved by consensus or by consulting with a third team
member. The reasons for exclusion at full-text screening
will be documented.
Both screening forms will be piloted by reviewers prior

to commencement of screening, with adjustments made,
as needed, to maximize efficiency. If necessary, articles
will be ordered via interlibrary loan. Only those received
within 30 days will be included. Exclusions due to un-
availability of articles will be noted.
A list of potentially relevant reviews available only in

abstract form will be made available, but these studies
will not be included in the overview.

Data mapping and overlap detection
Given the proliferation of systematic reviews [81], we
anticipate that we will encounter multiple systematic re-
views covering the same research question (i.e. popula-
tion, intervention, comparison, outcomes, time points,
and settings). Such reviews are expected to rely on the
same evidence base (i.e. same studies and data); there-
fore, inclusion of these overlapping systematic reviews
may potentially bias the overview findings as the same
primary studies are counted more than once [93].
While there is currently no optimal approach for ad-

dressing the issue of overlapping reviews [79], existing
options include the following: (1) limiting inclusion to a
single systematic review using a priori established cri-
teria or (2) including all available reviews and computing
the degree of overlap [79, 81, 93]. Limiting inclusion to a
single systematic review for a given research question
may result in missing data, and while inclusion of all
available reviews may improve comprehensiveness, it
also increases workload and complexity [81].
To detect and address overlapping systematic reviews,

we will first map the research questions (i.e. population,
intervention, comparator, outcomes, time points, setting)
and characteristics (i.e. date of last search, comprehen-
siveness, and quality) of all eligible systematic reviews.
Where there are multiple reviews addressing the same
research question, we will compare the review

characteristics and exclude those which are “superseded
by a later review, or (contain) no additional (studies)
compared with a review of similar, or higher, methodo-
logical quality” [79, 94]. For example, an up-to-date,
high-quality systematic review may report on a single
intervention (e.g. acupuncture) while another review, of
lower methodological quality and with an older search
date, may report on a number of alternative therapies in-
cluding acupuncture. Although superseded by the
former in terms of quality and recency, the latter review
captures evidence on additional interventions. Inclusion
of both reviews would be necessary to capture all avail-
able information on alternative therapies for smoking
cessation. In this particular example, we would rely on
the former review for data on acupuncture and on the
latter for all other interventions (i.e. excluding acupunc-
ture). As described by Pollock et al., the decision to ex-
clude reviews based on these criteria can be a complex
process often due to slight differences in research ques-
tions [94]. The criteria above will be used as a guide;
with the pool of candidate reviews in hand, information
will be mapped to facilitate decisions about potential ex-
clusion. Decisions to exclude reviews due to redundancy
will be tracked and documented in a table of characteris-
tics of excluded reviews.
In cases where overlapping data cannot be avoided (i.e.

overlapping reviews with similar search dates, quality,
and comprehensiveness), we will include overlapping re-
views and calculate the degree of overlap using the cor-
rected covered area (CCA) [83, 93]. Although reporting
the degree of overlap is recommended, it does not
minimize or omit potential bias caused by inclusion of
overlapping reviews [83, 93]. The CCA is calculated
using the formula below, where N is the total number of
studies across reviews (including multiple occurrences of
the same study), r is the number of unique (first occur-
rence) studies, and c is the number of reviews.

CCA ¼ N−r
rc−r

The benefit of the correction for primary studies is that it
diminishes the impact of large reviews that may add area
but not necessarily overlap. Hence, the CCA corrects for
the first time that studies are counted. The higher the CCA
value, the greater the overlap among reviews: CCA value
0–5 would represent slight overlap, 6–10 of moderate over-
lap, 11–15 of high overlap, and > 15 of very high overlap.
Mapping of review characteristics will be conducted

by a single reviewer. The decision to exclude a review,
using the criteria described above, will be made by two
reviewers via discussion, with review by the guideline
WG. Where overlapping reviews are included, concord-
ance of results/conclusions will be explored (see the
“Discordance” section of the manuscript).
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Quality assessment of systematic reviews
The methodological quality of reviews will be evaluated ac-
cording to the AMSTAR 2 instrument (Additional file 3).
This updated version of the original AMSTAR tool allows
for the appraisal of systematic reviews of randomized and
non-randomized studies of interventions [95]. We will evalu-
ate each review against the 16-item instrument. An overall
rating of quality will be assigned according to the algorithm
suggested by Shea et al. [95]. Reviews failing to meet any of
the seven critical AMSTAR 2 items will be deemed to have a
“critical flaw” while non-fulfillment of the remaining items
will be deemed a “non-critical weakness” of the review (Add-
itional file 4). Reviews with one or more critical flaws will re-
ceive a low or critically low rating, respectively. Reviews with
no critical flaws will be considered either high or moderate
quality depending on the number of non-critical weaknesses
(i.e. high-quality reviews have a maximum of one
non-critical weaknesses and moderate-quality reviews have
more than one weakness). Aside from decisions on inclusion
related to assessing duplicate or overlapping reviews, reviews
will not need to meet a particular threshold for methodo-
logical quality to be included.
The quality of systematic reviews will be evaluated by

one reviewer and verified by another. Disagreements re-
garding by-item and overall rating of quality will be re-
solved by consensus or third-party adjudication if
consensus cannot be reached.

Data extraction and management
Data extraction forms will be developed a priori in Distil-
lerSR and pilot tested on a sample of studies to adjust forms,
where needed, to maximize efficiency. Full data abstraction
will be completed by one reviewer and verified by a second
reviewer. Disagreements will be resolved by consensus or
third party adjudication if consensus cannot be reached.
Additional file 5 lists draft items to be collected from re-

views during data extraction. We will extract data as syn-
thesized and/or reported in the reviews. We will not
consult primary studies for the purpose of data extraction,
risk of bias assessment, or for verifying the accuracy of the
data reported in the systematic reviews.
We will collect data regarding outcomes of interest as

reported by review authors. For reviews reporting a
meta-analysis, we will collect the pooled effect estimates,
corresponding confidence intervals, and results of statis-
tical tests for heterogeneity (e.g. number of studies,
number of participants, chi-square, Cochrane Q, corre-
sponding p values, I2).
For network meta-analyses, ideally sufficient evidence from

direct comparisons will be available, and treatment effect es-
timates along with measures of uncertainty from those ana-
lyses will be extracted. However, where little to no evidence
from direct comparisons is available and indirect comparison
data exist, we will extract both analyses and determine extent

of consistency of results and make appropriate interpreta-
tions. For indirect comparison analyses, effect estimates and
corresponding credible intervals will be collected from indir-
ect comparisons. We will extract and transparently describe
if and how authors’ ranking of treatments was used, ensuring
appropriateness; ranking may take the form of rank probabil-
ities, mean/median rank, surface under the cumulative rank-
ing (SUCRA) curve, or a P-score [96–98].
For outcomes where a pooled analysis was not per-

formed, how data are extracted will be informed by au-
thors’ reporting. For example, if effect estimates from
primary studies are reported, then a range of those effects
could be extracted. In the absence of optimal quantitative
data, a narrative summary of findings will be extracted
from the reviews. Data will be collected for all reported
and relevant (see Table 1) time points of follow-up.
Where reviews partially overlap with the scope of inter-

est, such that a subset of studies may be conducted in a
different population (e.g. adolescents), setting (not rele-
vant to primary care), or other relevant parameter, we will
attempt to determine whether the analyses undertaken are
sufficiently direct to the overview question by considering
the relative contribution of those studies to the analysis,
subject to adequate reporting of this information. How
these analyses are handled (inclusion versus exclusion)
will be reviewed with the WG for their input; those deci-
sions and any accompanying uncertainty in the applicabil-
ity of the included results will be detailed in the report.

Subgroup analysis
The overview will seek information on various factors
that would typically be considered variables for effect
modification. In the case of an overview, we expect to
encounter reviews that have undertaken subgroup or
meta-regression analyses. There may also be reviews
through the process of defining scope that would have
focused their interest according to a particular factor,
such as evaluating the effects of an intervention in a
particular setting. Reviews addressing both of these
approaches will be included. Variables of interest
listed below are those that we have considered as be-
ing potentially important effect modifiers that would
influence the development of guideline recommenda-
tions or implementation considerations. According to
guidance, we have restricted subgroup analysis to
characteristics that are measured at baseline rather
than after randomization [99].
Populations

� Fewer versus more quit attempts (specific groupings
will depend on what is found in the literature)

� Opportunistic versus individuals seeking treatment
� Baseline level of nicotine dependence (e.g. using a

validated scale or cigarettes per day as a proxy)
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� By demographic factors (age, SES, sex, ethnicity,
LGBTQ+)

� By comorbid conditions (e.g. mental illness, HIV
infection, cardiovascular disease, COPD, obesity,
substance use disorder)

� By pregnancy status

Intervention-related variables

� Dose, type, duration, number of sessions
� Specific forms of an intervention (e.g. yoga as a form

of exercise)
� KQ1a/b: behavioural change technique (e.g.

providing information on consequences of smoking,
explaining the importance of abrupt cessation,
receiving prompt commitment from the patient)

Settings

� Family medicine clinics
� Walk-in clinics
� Smoking cessation clinics
� Urgent care facilities
� Emergency departments
� Public health units
� Pharmacies
� Dental offices
� Behavioural health/substance use treatment facilities

(ambulatory or outpatient)
� Telehealth
� Academic research settings

Other variables

� By industry funding status (subgroup and/or
sensitivity analyses performed in eligible reviews will
be sought)

Evidence synthesis
While there are both simple (e.g. comparing 95% confi-
dence intervals, statistical test of summary estimates) and
complex (e.g. Bucher method, network meta-analysis)
methods available for indirect comparisons of treatments
across reviews, all approaches are based on the assump-
tion that the primary studies are similar [85, 100]. This
would require overview authors to be familiar with the
primary study literature and not to rely solely on review
authors’ reporting of the primary studies [85]. Given that
we will not have opportunity to read and become familiar
with the primary study reports themselves, conducting
network meta-analyses or informal indirect comparisons
of interventions will not be performed. As noted above,
any existing network meta-analyses located in the litera-
ture will be included and commented on.

Similarly, subgroup analyses within reviews will pro-
vide evidence for effect modification. For factors that
comprise the focused scope of a given review, as de-
scribed in the previous section, we will provide the ap-
propriate statements relating to interpretation but be
unable to perform comparisons across reviews in the ab-
sence of the direct familiarity with the primary studies.
Where possible, we will evaluate the credibility of sub-
group analyses [99, 101, 102].
Although a narrative synthesis of available evidence to

ensure appropriate interpretation will be provided for
readers, the use of GRADE tables will facilitate appropri-
ate presentation of this information in tabular form to
avoid juxtaposition that may lend to inappropriate com-
parisons on the part of the reader [83, 85, 103]. Compar-
isons across reviews with similar scope will be limited to
an assessment of the extent of concordance or discord-
ance of the review results and, for discordance, an ex-
ploration of a potential explanation.

Discordance
Reviews that overlap in terms of scope may present dis-
cordant results and/or conclusions due to variation in
eligibility criteria, data extraction, risk of bias assess-
ment, data synthesis approach, or interpretation of the
results [104]. In those instances, we will investigate the
source(s) of discordance using the algorithm developed
by Jadad et al. as a guide [104, 105].
Where overlapping reviews of similar quality rely on

the exact same studies, we will investigate whether dis-
cordance was due to differences in data extraction (e.g.
reviews may have extracted data at different time points
of follow-up or reviews may vary regarding definitions of
outcomes or outcome measurement methods), hetero-
geneity testing (e.g. reviews differ in their investigation
of clinical and methodological heterogeneity and the de-
cision in which to conduct a meta-analysis), or the syn-
thesis approach (e.g. quantitative versus qualitative
synthesis or in the statistical methods used).
If overlapping reviews do not rely on the exact same

studies, we will investigate differences in the eligibility
criteria. If similar, we will evaluate whether discordance
is attributable to differences in the search strategies (e.g.
number and type of databases searched, whether grey lit-
erature was searched) or in the application of the eligi-
bility criteria. If reviews use different eligibility criteria,
Jadad et al. [105] recommend comparing the publication
status of primary studies (e.g. whether there are differ-
ences in the inclusion of unpublished reports), evalu-
ation of the methodological quality of primary studies
(e.g. differences across reviews regarding the assessment
of quality of primary studies and how quality was used
in interpreting the results of the review), language re-
strictions, and quantitative synthesis [105].
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In addition to exploring sources of discordance, we
will categorize discordance as follows: (1) direction of ef-
fect (i.e. reviews report results in opposite directions),
(2) magnitude of effect (i.e. reviews report results in the
same direction but differ in the size of the effect esti-
mate), and (3) statistical significance (i.e. statistical sig-
nificance reached in one review but not others) [105].

Quality of the body of evidence
The Task Force endorses the use of GRADE method-
ology for assessing the quality of the body of evidence
for critical and important outcomes [106]. Currently,
there are no methods to evaluate the strength of evi-
dence across systematic reviews [83]. For each outcome
of interest reported in each individual review, we will
provide GRADE assessments by intervention/compari-
son [107]. We will not evaluate the strength of the evi-
dence across reviews.
For reviews that have used GRADE methods, we will

provide results for the overall quality of evidence, in-
cluding reasons for downgrading. If available, we will
also report the ratings for each of the five domains of
GRADE (i.e. risk of bias, imprecision, indirectness, in-
consistency, publication bias). We will not consult pri-
mary studies as a quality control measure.
If GRADE methods were not used in a given review, we

will attempt to conduct GRADE assessments using infor-
mation available in the review (e.g. risk of bias assess-
ments). This will likely be challenging due to reporting
issues; therefore, we will provide our best interpretation
based on the available information and note any limita-
tions. For systematic reviews that include a network
meta-analysis, using information reported in the review, we
will evaluate the quality of evidence using the GRADE ex-
tension for network meta-analysis [108]. As above, we will
not consult primary studies for the purpose of conducting
GRADE assessments. We will make note if it is not pos-
sible to conduct GRADE for a given review or outcome.

Stage 2: Updated systematic review on electronic
cigarettes for smoking cessation
Literature search
The search strategy for this update will be developed using
the search strategy of the candidate systematic review, once
identified. The search strategy of the candidate review will
be evaluated and modified as necessary. Databases will be
searched from the last search date of the review. Using the
OVID platform, we will search Ovid MEDLINE®, Ovid
MEDLINE® Epub Ahead of Print, In-Process & Other
Non-Indexed Citations, Embase Classic + Embase, and Psy-
cINFO. We will also search the Cochrane Library on Wiley.
The final search will be peer-reviewed using the PRESS
2015 guideline [86]. Results of the PRESS reviews will be
provided in an appendix in the final report. The grey

literature will be searched using the same approach out-
lined for the overview of reviews.

Eligibility criteria
Studies will be selected for inclusion using the criteria
outlined in Table 3.

Study selection and data extraction
Study selection and data extraction will follow the same
process described for the overview of reviews. Where
study eligibility is unclear, authors will be contacted by
email twice over 2 weeks for additional information.
We will collect both self-report and biochemically

validated tobacco abstinence and relapse. Data will be
collected for all reported and relevant (see Table 3)
time points of follow-up. Where needed, we will con-
vert data (e.g. standard error to standard deviation) to
facilitate consistent presentation of results across
studies. Authors will be contacted by email twice over
2 weeks if any information is missing or unclear.
Refer to Additional file 6 for a list of draft items to
be collected during data extraction
We will consult studies included in the original review

to ensure that all outcomes of interest (Table 3) have
been captured.

Risk of bias assessment
For consistency, risk of bias assessments/quality appraisal
will be performed for all available studies (i.e. studies in-
cluded in the original review and newly identified studies).
The risk of bias of randomized and non-randomized con-
trolled trials will be assessed by one reviewer using the
Cochrane risk of bias (ROB) tool [109] (Additional file 7).
We will consider industry funding under the “other
sources of bias” domain of the tool. A modified version of
the Scottish Intercollegiate Guidelines Network critical
appraisal tool [110] (Additional file 8), which accounts for
potential sources of bias including that arising from indus-
try funding, will be used to evaluate the quality of pro-
spective cohort studies. Verification will be done by a
second reviewer. Disagreements will be resolved by con-
sensus or third-party adjudication.
Some domains are outcome-specific and will be assessed

at the outcome level. Overall risk of bias for the body of
evidence will be evaluated according to the importance of
domains, the likely direction of bias, and the likely magni-
tude of bias [109]. The Agency for Healthcare Research
and Quality guidance will be followed for evaluating risk
of bias for outcome and analysis reporting bias [111].

Analysis
Study characteristics will be summarized narratively and
presented in summary tables. Where possible, relative
and absolute effects with 95% confidence intervals will
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Table 3 Inclusion and exclusion criteria for an updated review on e-cigarettes

Inclusion Exclusion

Population Adults (≥ 18 years) who are current tobacco smokers
(as defined by a given study)

▪ Studies exclusively in children/adolescents
(i.e. under 18 years old)

▪ Studies that involve interventions targeted to adults other
than the tobacco smoker (e.g. partners, healthcare providers)

Intervention • Nicotine or non-nicotine containing e-cigarettesa

• Nicotine or non-nicotine containing e-cigarettes
combined with other smoking cessation treatment
(behaviour and/or pharmacological)

Studies exclusively examining short-term use of nicotine or
non-nicotine containing e-cigarettes (i.e. < 1 week)

Comparator KQ2a:
▪ Non-nicotine containing e-cigarettes
(i.e. placebo e-cigarettes)

▪ No intervention
▪ Usual/standard care
▪ Waitlist
▪ Minimal intervention
KQ2b:
• Alternative nicotine containing e-cigarettes
(e.g. different generation e-cigarette or e-cigarette
containing a different dose of nicotine)

• Non-nicotine containing e-cigarettes
• Other smoking cessation aids
(e.g. nicotine replacement therapy)

Studies exclusively examining short-term use of nicotine or
non-nicotine containing e-cigarettes (i.e. < 1 week)

Outcomes Critical
• Tobacco use abstinence (as defined in the study)
Important
• Reduction in tobacco smoking frequency/quantity
• Relapse (KQ2b only)b

• Quality of life (using validated scales)
• Adverse events (as defined in a given review)
• Possible adverse outcomes:
o Weight gain
o Changes in emotional state (e.g. increases in anxiety, changes
in mood, irritability)

o Loss of social groupc

Timing of
outcome
assessment

For abstinence/relapse, and quality of life outcomes:
Minimum 6months from quit date (if reported) or from
initiation of intervention (if quit date not specified)
All other outcomes:
• Any point after initiation of intervention

Setting Settings that could serve as the primary point of contact for
individuals to receive smoking cessation advice, including:
Family medicine clinics
Walk-in clinics
• Smoking cessation clinics
• Urgent care facilities
• Emergency departments
• Public health units
• Pharmacies
• Dental offices
• Behavioural health/substance use treatment facilities
(ambulatory or outpatient)

• Telehealth
• Academic research settings

▪ Studies in settings not relevant to primary care including
workplaces, schools, inpatient settings, and medical specialist
settings

▪ Studies that take place in countries “high”, “medium”, or “low”
on the Human Development Index
http://hdr.undp.org/en/composite/HDI

Study design For benefits:
• Randomized controlled trials
For harms:
• Randomized controlled trials
• Non-randomized controlled trials
• Comparative observational study designs
(e.g. prospective and retrospective cohort studies,
case-control studies)

For benefits:
• Non-randomized controlled trials
• Observational study designs
For harms:
• Non-comparative studies
• Cross-sectional studies
For benefits and harms:
• Systematic reviews
• Case reports, case series
• Editorials
• Commentaries
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be calculated for the GRADE summary of findings and
evidence profile tables. Risk ratios and risk differences
will be used to report effects for dichotomous data. For
calculating the risk difference from meta-analyzed data,
we will use the median baseline risk for the control
group in the included studies, although we may perform
sensitivity analysis using differing baseline risks if
thought to be suitable. For continuous outcomes, mean
difference (i.e. difference in means) effect measures will
be used for outcomes using the same measure and stan-
dardized mean differences for outcomes using different
measures, consistent with GRADE guidance [112].

Meta-analysis
We will examine the extent of clinical and methodo-
logical heterogeneity to determine appropriateness of
performing meta-analysis. The Cochrane’s Q (consid-
ered statistically significant at p < 0.10) and I2 statistic
will be used to assess the statistical heterogeneity across
included studies [113, 114]. If appropriate, data from
the original systematic review will be meta-analyzed
with data from newly identified studies, using random
effects models. For time-to-event data, the hazard ratio
will be pooled using the generic inverse variance
method. Analyses will be stratified by study design. For
observational studies, we will use adjusted risk estimates
in the meta-analysis.
Should meta-analysis not be appropriate due to con-

siderable heterogeneity, the range of effects will be pre-
sented and results will be discussed narratively. Studies
will also be presented in a forest plot without a pooled
risk estimate. Clinical and methodological sources of
heterogeneity will also be explored using subgroup, sen-
sitivity, and/or meta-regression analyses, depending on
how data are reported in studies. We will follow previ-
ously published guidance for meta-regression [115].

Sparse binary data and studies with zero events
Results will be synthesized narratively if studies report
rare events. The risk difference will be used for out-
comes (e.g. serious adverse events) where at least one
intervention group contains zero events.

Subgroup analysis
If there are sufficient data, the following subgroup ana-
lyses will be conducted:

� Fewer versus more quit attempts (specific groupings
will depend on what is found in the literature)

� Opportunistic versus individuals seeking treatment
� Baseline level of nicotine dependence (e.g. using a

validated scale or cigarettes per day as a proxy)
� By demographic factors (age, SES, sex, ethnicity,

LGBTQ+)
� By comorbid conditions (e.g. mental illness, HIV

infection, cardiovascular disease, COPD, obesity,
substance use disorder)

� By use of other substances (alcohol, cannabis, opioids)
� By pregnancy status
� By setting (e.g. family medicine clinics, walk-in

clinics, urgent care facilities)
� Nicotine content (groupings will depend on what is

found in the literature)
� Intensity of behavioural therapy (groupings will

depend on what is found in the literature)
� Duration of e-cigarette usage as part of the interven-

tion (groupings will depend on what is found in the
literature)

� By type or generation of e-cigarette device
� By industry funding

Sensitivity analysis
Sensitivity analyses restricted to low risk of bias studies may
be performed. Sensitivity analyses may also be performed to
explore statistical heterogeneity or to evaluate the impact of
various decisions made during the conduct of the review.

Small study effects
To evaluate small study effects, a combination of graph-
ical aids and/or statistical tests will be performed if there
are at least 10 studies in the analysis.

Software
The Cochrane Review Manager software version 5.3 [116]
will be used to conduct analyses. Where needed, Compre-
hensive Meta-Analysis (CMA) or Stata may be used.

Table 3 Inclusion and exclusion criteria for an updated review on e-cigarettes (Continued)

Inclusion Exclusion

Language ▪ English
▪ French

Dates of
publication

▪ Date of last search of the review to present date

aNicotine and non-nicotine containing e-cigarettes can serve as either an intervention or comparator
bThe outcome “relapse” was initially considered critical based on WG rating. However, based on discussion with WG members, it was decided that this outcome
should be considered important. It was also decided that this outcome is most important for KQ1b
cAlthough initially rated as being of limited importance by the WG, based on discussions with WG members, it was decided that this outcome should be
considered as important. Clinical experts and patients rated this outcome as important
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Grading the quality of evidence and interpretation
For critical and important outcomes, the GRADE frame-
work [106, 117] will be used to assess the quality of the
evidence.

Discussion
Smoking is a leading cause of preventable death and dis-
ability, accounting for nearly 20% of all deaths in Canada. It
is estimated that the cost of tobacco use in Canada is
around $16 billion CDN, when considering factors such as
hospital expenditure, physician care, and economic losses
associated with premature death and disability. In response
to this important public health care issue, the Canadian
Task Force on Preventive Health Care will be developing a
national tobacco smoking cessation guideline informed by
an overview of systematic reviews of the benefits and harms
of various stop smoking interventions for adults and rele-
vant subpopulations, where available. This document has
outlined the methods for undertaking the overview and an
update of e-cigarette evidence for that overview.
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