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Abstract

Introduction: In Malaysia, tobacco smoking is one of the leading causes of early and preventable
mortality. The ‘Clinical Practice Guidelines on Treatment of Tobacco Use Disorder 2016" is
utilised to provide safe and effective smoking cessation services for smokers to quit successfully.
Since the launch of the 2016 CPG, there have been several new pieces of evidence regarding
behavioural interventions for tobacco smoking cessation with various outcomes. Therefore, the
guidelines are expected to be updated to assist healthcare providers in helping smokers quit
smoking. Objectives: This study aims to review the evidence from 2016 onwards for behavioural
interventions in smoking cessation reported from published systematic reviews, and to update
the CPG on tobacco use disorder by conducting a systematic review of systematic reviews
methodology. Methodology: The Cochrane Library, PubMed, and Scopus databases were used
to conduct a comprehensive literature search. Two reviewers performed the screening and study
selection, with disagreements resolved by consensus or the involvement of another reviewer.
Quality assessment and data extraction are performed by one reviewer and checked by another.
AMSTAR-2 tool was used to perform the risk of bias assessment. A narrative synthesis of the
data extracted was provided. Result: The searches resulted in a total of 276 articles and out of
these, 23 systematic reviews were included. The included studies incorporated various smoking
cessation interventions. Smokers of all ages and a small proportion of recent quitters are
involved. They may be from the general or the special population. 14 reviews were rated as high
quality, 2 were moderate, 4 were low and 3 were critically low by the AMSTAR-2 tool. The
analysis found that counselling sessions, online interventions, self-help materials and
motivational interviewing may increase cessation rates in the long term, if not, short term.
Counselling sessions demonstrate the strongest evidence of benefit in smokers trying to quit.
Conclusion: Findings that can be added to the updated CPG include app-based, incentives,
feedback on spirometry results, exercise and behavioural interventions for people living with
HIV and AIDS, COPD patients, and underprivileged older smokers.
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Introduction

Tobacco smoking is one of the biggest public
health threats worldwide. Around 7 million died
yearly from their smoking habit, while another 1.2
million perished from second-hand smoke exposure
(WHO, 2022). In Malaysia, tobacco smoking is
considered to be one of the leading causes of early
and preventable mortality, with an estimated 20,000
deaths each year (MOH Malaysia, 2016). Long-term
smoking causes cancer, heart disease, stroke, lung
diseases, diabetes, and chronic obstructive
pulmonary disease (COPD), which includes
emphysema and chronic bronchitis. Smoking also
increases the risk of tuberculosis, certain eye
diseases, and immune system problems, including
rheumatoid arthritis (CDC, 2020). Most smokers are
aware of the dangers of cigarette smoking and desire
to quit. However, they may face difficulties,
especially those attempting to quit without

professional help.

In Malaysia, the ‘Clinical Practice Guidelines
(CPG) on Treatment of Tobacco Use Disorder 2016
by the Ministry of Health (MOH) Malaysia is utilised
to provide safe and effective smoking cessation
services for smokers to quit successfully. Tobacco use
interventions consist of pharmacological or/and non-
pharmacological (behavioural) interventions. This
systematic review will only focus on behavioural
interventions to assist smokers in quitting.
Behavioural interventions are “interventions
designed to affect the actions that individuals take
concerning their health” as defined by Cutler (2004).
Some behavioural interventions discussed in the
2016 CPG include individual or group counselling,
quitlines, and online smoking cessation interventions
(e.g., text messages, mobile phones, and web-based
programmes). Counselling and quitlines aim to
strengthen a person's ability to implement their plans
to quit smoking and support their motivation to
Online cessation

resist  smoking. smoking
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interventions delivered via text messaging or the
internet show potential for helping smokers to quit
because they can reach a large number of smokers
and also low cost for the user (MOH Malaysia, 2016).

Since the launch of the 2016 CPG, there have
been several new pieces of evidence on behavioural
interventions for tobacco smoking cessation with
various outcomes. Some behavioural interventions
that are not discussed in the 2016 CPG include
providing  feedback on
(Westerdahl et al., 2019), incentives (Notley et al.,

2019) and exercise-based interventions (Ussher et al.,

spirometry  results

2019) for smoking cessation. Therefore, the
guidelines are expected to be updated to assist
healthcare providers in helping smokers quit

smoking.

The objective of this systematic review is to
review the evidence for behavioural interventions in
smoking cessation reported from published
systematic reviews. Another objective is to update
the clinical practice guidelines on tobacco use
disorder by conducting a systematic review of

systematic reviews methodology.

Materials and methods

Materials

This systematic review is done according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement guidelines
(Page et al, 2021). The methodology in this
systematic review includes developing inclusion
criteria, designing a search strategy, searching
through databases, articles screening and selection,
quality assessment, data extraction and results
presentation (V. Smith et al, 2011; Tawfik et al,
2019).
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Eligibility Criteria

Types of studies

Full-text English systematic reviews published from
January 2016 until November 2022 in online

databases or
systematic reviews with retrievable full-text articles

peer-reviewed journals. Only
are included. Primary studies, systematic reviews
published in languages other than English or reviews
that did not clearly define the behavioural
intervention and/or its outcome measures are
excluded.

Type of participants

Smokers from both general and special populations
(e.g., pregnant women, psychiatric patients) who are
willing to participate in the intervention. There are
no restrictions on the participant’s age, gender, or
race.

Type of interventions

Any Dbehavioural intervention for quitting
conventional cigarette smoking; whether it is
provided to individuals or groups, delivered face-to-
face or online or both, tailored or not, regardless of

the intervention provider or setting.

Type of comparators

Any comparator for the behavioural intervention
may be - no intervention, another behavioural
intervention type, usual or standard care, or different
intensity of the intervention.

Type of outcome measures

Smoking abstinence is assessed at least 6 months
from the start of intervention or quit date. Systematic
reviews that emphasise other outcomes (e.g.,
smoking reduction) or do not specify the outcomes
are excluded.

Search Strategy

A comprehensive literature search was conducted in
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the Cochrane Library, PubMed and Scopus
databases. Key terms related to behavioural
interventions  (e.g.,  ‘behavioural therapies’,
treatments’, ‘counselling’), and
smoking cessation (e.g., ‘tobacco cessation’, “tobacco
smoking cessation’, ‘quit smoking’) were combined
using Boolean Operators. Filter for English language,
type of study (systematic reviews) and the
publication year (January 2016 to November 2022) is
applied. The key terms for the search strategy are
listed in Appendix 1.

“behavioural

Screening and Selection

Once articles were identified, duplicates were
removed by the Mendeley software and manually.
Two reviewers (NS, AN) screened the title and
abstract of the identified articles. In the screening
phase, publications other than systematic reviews
will be excluded. The same two reviewers (NS, AN)
also reviewed the full texts for eligibility. For
inclusion, the systematic reviews must meet all the
eligibility previously.
Disagreements are settled by discussion and, if
necessary, a third reviewer (NA) is involved. After
the full-text review, the systematic reviews
remaining are included.

criteria mentioned

Assessment of Methodological Quality

AMSTAR-2 tool was used to assess the quality of
methodology from the eligible systematic reviews
(Shea et al., 2017). A reviewer (NS) conducted the

assessment, and another reviewer (AN) checked the
result of the assessment. The results for all AMSTAR-
2 items and the overall ratings for each eligible
review are tabulated.

Data Extraction & Synthesis

A reviewer (NS) performed data extraction, and
another reviewer (AN) cross-checked the data
extracted. An Excel spreadsheet was used to record
all the extracted data. The data include the
publication details (e.g., authors, year of publication),
population characteristics (e.g., adult smokers), type
of behavioural interventions, details regarding
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comparator (e.g., no intervention, other behavioural
intervention), the outcome of interest, and study
findings. The data were tabulated, and a narrative
synthesis of the data was provided.

Results

Search Outcomes

PRISMA 2020 flow diagram (Figure 1) is used to
visualise the screening findings and the selection of
eligible reviews (Page et al., 2021). 246 studies were
identified and 185 references were excluded based on
titles and abstracts, resulting in 61 full-text to
retrieve. However, only 57 studies can be retrieved
and assessed for eligibility, then another 34 articles
were excluded for not meeting the criteria hence the
remaining 23 studies are included in the review.

Study Characteristics

Study populations are very diverse. Tobacco
smokers of all ages and a small proportion of recent
quitters were included. The smokers are either from
the general or special population. In most studies, the
outcome measure is smoking abstinence, assessed at
a minimum of 6 months from the start of the
intervention. However, some studies also assessed
short-term abstinence (< 6 months). As for pregnant
smokers, smoking cessation is assessed at the longest
follow-up. Table 1 summarises the study

characteristics of the included review.

The included studies incorporated various
behavioural smoking cessation interventions such as
mindfulness (Jackson et al., 2022), incentives (Notley
et al,, 2019), competitions (Fanshawe et al., 2019),
telephone counselling (Matkin et al., 2019), real-time
video counselling (Tzelepis et al., 2019), individual
counselling (Lancaster & Stead, 2017), group therapy
(Stead et al, 2017), motivational interviewing
(Lindson et al., 2019), print-based self-help materials
(Hartmann-Boyce et al., 2014), mobile phone text
messaging (Whittaker et al., 2019), app-based
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Fig.1. PRISMA 2020 diagram of included studies
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intervention (Barroso-Hurtado et al., 2021; Whittaker
et al.,, 2019), internet- or web-based intervention (Do
et al., 2018; Taylor et al., 2017)

, feedback on spirometry results (Westerdahl
et al., 2019), exercise (Ussher et al., 2019), and
hypnotherapy (Barnes et al., 2019).

7 studies focus on providing behavioural
interventions for special populations which include
pregnant women (Chamberlain et al., 2017), people
with severe mental illness (SMI) (Hawes et al., 2021;
Spanakis et al., 2022), people living with HIV and
AIDS (PLWHA) (Pool et al., 2016), people with
chronic obstructive pulmonary disease (COPD) (van
Eerd et al, 2016), underprivileged older smokers
(Smith et al., 2019), and smokers with substance use
disorder (SUD) (Thurgood et al., 2016).

Quality Assessment

The quality assessment for each eligible review is

summarized in Table 2.

Discussions

A quitter is defined as a smoker who has
successfully quit smoking or been abstinent without
even a single puff of a cigarette for at least six months
from the last cigarette. Six months is a typical period
for measuring successful smoking cessation (MOH
Malaysia, 2016). Experts also reached a consensus
that prolonged or continuous abstinence for at least 6
months is important to measure smoking cessation
(Cheung et al., 2017). Hence, this review focuses on
behavioural interventions with smoking abstinence
for at least six months. The 23 studies included in this
review were very heterogeneous in terms of
treatment given, comparison groups and outcome
measurement; thus, a meta-analysis could not be
conducted. The first part of the discussion will

review the evidence on the effectiveness of available
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interventions for smoking cessation.

According to Lancaster & Stead (2017), there
is high-quality evidence that individual counselling
helps increase the cessation rate with or without
pharmacotherapy after at least 6 months. The RR for
individual counselling versus non-active controls
(i.e., brief advice or self-help materials) was 1.57 (95%
CI 140 to 1.77) in smokers not receiving
pharmacotherapy, and 1.24 (95% CI 1.01 to 1.51) in
smokers receiving pharmacotherapy. More intensive
counselling moderately has a small relative benefit
compared to a brief counselling session. The RR for
more intensive versus less intensive counselling was
1.29 (95% CI 1.09 to 1.53).

Stead et al. (2017) found that there is
reasonable evidence that group counselling is better
in helping people stop smoking than non-active
controls. The RR for group therapy versus self-help
materials was 1.88 (95% CI 1.52 to. 2.33) while the RR
for group therapy versus brief advice was 1.25 (95%
CI 1.07 to 1.46). The study also found that there is no
evidence that group counselling is superior to
intensive individual counselling, whether or not the
number of sessions was matched. The RR for group
therapy versus individual counselling was 0.99 (95%
CI 0.76 to 1.28). Most of the counselling sessions,
whether individual or group, included repeated
contact but it differs whether face-to-face or
telephone contact was used after the initial meeting.
However, studies suggest that it may not be

important which contact is maintained.



Lancaster & Stead
(2017)

Stead et al. (2017)

Matkin etal. (2019)

Tzelepis et al.
(2019)

Whittaker etal.
(2019)

Barroso-Hurtado et
al.(2021)

Taylor et al. (2017)

49

104

26

24

67

Participants
Any smokers.

Adult smokers.

Current smokers.

Currenttobacco smokers.

Currentsmokers.

Adutt daily smokers (aged 18 and
over).

Current smokers.

Interventions
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Table 1. Study characteristics summary.

Comparator

Face-to-face a
smoker and a counsellor trained in
assisting smoking cessation.

Smokers met for scheduled
meetings and received some form
of behavioural intervention (i.e.,
information, advice,
encouragement or cognitive
behavioural therapy) over at least
two sessions.

Proactive or reactive telephone
counselling to assist smoking

No in non-active
interventions (i.e. brief advice or
self-help), different counselling
intensity.

No interve ntion, non-active
interventions (i.e. brief advice or

self-help), indivil C

Outcome measure
Smoking cessation atthe longest
reported follow-up (6 monthsor
more).

There is high-quality evidence that individual counselling can assist smokers in quitting. There is consistent evidence
that indivi C increases the i of cessation compared to less intensive support. There is
moderate-quality evidence of a smaller relative benefit when counselling is used in addition to pharmacotherapy,
and of more intensive counselling compared to a brief counselling intervention.
 Individual counselling versus non-active controls: RR 1.57 (95% C11.40t0 1.77)

ivi ing + phar versus non-active controls: RR 1.24 (95% Cl 1.01t0 1.51)
* Individual counselling versus non-active controls: RR 1.29 (95% C11.09 to 1.53)

Abstinence from cigarettes atfollow There is reasonable evidence thatgroup therapy is better than non-active controls in helping people stop smoking,
up at least six months after the start although it may be no better than advice from a healthcare provider. There is not enough evidence to determine

of

sessions.

Any intervention without telephone

counselling (i.e. self-help materials,

cessation. The number, duration standard advice or different

and content of the als ¢ lling inter )

varied.

Real-time video ¢ Vi Teleph [ ing for smoking

icine video ¢ ing

technology or other platforms (i.e.,

Skype, FaceTime, Facebook

Messenger, etc.) or alternative

forms of video communication.

Mobile-based p (i.e.text Text ing versus minimal

messaging, smartphone apps) for  smoking cessation support, text

smoking cessation. messaging in addition to other
smoking cessation support, and
smartphone app versus less
intensive smoking cessation
support.

Smartphone apps for smoking Other interventions (ie. face-to-face

cessation. treatment, other mobile apps, brief

(1) general apps for smoking

cessation, which do not include face-

to-face contact (GSC-Apps)
(2) smoking cessation apps
combined with face-to-face
intervention (FFSC-Apps)

Internet interventions in all settings Non-active controls (i.e. self-help or

and from all types of providers.

advice, etc.)

usual care), active control arm (e.g.
telephone or face-to-face

counselling), evaluated the addition

of an Internet programme plus

ioural supportand comp
one Internet intervention to
another.

Long-term smoking cessation (i.e. at

least six months after the startof
intervention).

Primary outcome: Smoking
cessation (e.g. point prevalence,
continuous or prolonged
abstinence) measured at least six
months from baseline.

Smoking abstinence at the longest
follow-up, and at least six months
from baseline.

Primary outcome: the effect of
smartphone apps for smoking
cessation on tobacco use,
abstinence, and relapse rates.

Smoking cessation at least six
months after the start of the
intervention, and longer.

how effective they are compared to intensive individual counselling.

* Group therapy versus no intervention: RR 2.60 (95% Cl 1.80 to 3.76)

* Group therapy versus self-help programmes: RR 1.57 (95% Cl 1.40t0 1.77)

* Group therapy versus brief support RR 1.25 (95% Cl 1.40 t0 1.77)

* Group therapy versus face-to-face individual intervention: RR 0.99 (95% Cl 0.76 to 1.28)

There is moderate-certainty evidence that proactive telephone counselling aids smokers who seek help from
quitlines and increases quit rates in smokers in other settings. There is insufficient evidence that a higher number of
calls would result in a more significant effect, although limited evidence suggests interventions offering additional
calls may be more effective than those offering one call only. Due to limited studies, evidence was inconclusive on
the effect of reactive telephone counselling.

* Additional proactive calls for smokers calling quitlines: RR 1.38 (95% Cl1.19to0 1.61)

* Proactive calls for smokers not calling quitiines: RR 1.25 (95% Cl 1.15 to 1.35)

There is no evidence of a dif e in smoking ct video ¢ lling and teleph [
There s insufficient evidence to draw conclusions regarding the effecti ofi i I-ti
counselling into the routine practices of quitlines and other smoking cessation services.

* Real-time video versus teleph C ling: RR 2.15 (95% Cl 0.38 t0 12.04)

There is moderate-certainty evidence that text message improves smoking cessation rates, either delivered on their
own or as an add-on to other There isno different il ity text on long-
term abstinence. There is insufficient evidence to evaluate the effect of mobile app interventions and low-certainty
evidence comparing smartphone apps with less intensive support. There is no evidence for a benefit of high-
intensity smartphone apps when compared with lower-intensity apps or minimal non-app smoking cessation
support.

* Text message versus minimal cessation support: RR 1.54 (95% Cl 1.19 to 2.00)

* Text message + other support versus other support alone: RR 1.59 (95% Cl 1.09 to 2.33)

. p app versus lower-i ity support: RR 1.00 (95% Cl 0.66 to 1.52)

Most studies showed that mHealth apps are at least as useful as the control conditions (e.g., brief advice). FFSC-
Apps could increase the intensity of smoking cessation treatments because combining an app with face-to-face
contact offers more tools to quit. As for GSC-Apps, these kinds of apps can reach more people, increasing the
number of people who have access to smoking cessation treatments because they are offered anywhere and atany
time. Both kinds of apps could play an important role in the smoking cessation field.

Interactive, tailored Internet-based interventions with or without al support are ¥
more effective than non-active controls (i.e. printed self-help, usual care) at six months or longer, but there was
evidence that these interventions were better than other active controls (i.e. phone or face-to-face counselling).
Non-tailored and interactive Internet interventions appeared no better than non-active controls. Treatment
effectiveness in younger people is unknown.

* Interactive, tailored Internet intervention versus non-active controls: RR 1.15 (95% Cl 1.01 to 1.30)

* Internet + behavioural support versus non-active controls: RR 1.69 (95% Cl 1.30 to 2.18)

* Text message versus minimal cessation support: RR 1.54 (95% Cl 1.19 to 2.00)




Doetal. (2018)

Livingstone-Banks
etal. (2019)

Lindson et al.
(2019)

Notley et al. (2019)

Fanshawe etal.
(2019)

Jackson et al.
(2022)

Barneset al. (2019)

Westerdahl et al.
(2019)

Ussher et al. (2019)

108

75

37

43

20

21

14

24

Adult smokers, followed by youth
and other special subpopulations.

Any smokers.

Tobacco smokers from the general
and special populations.

Adult smokers.

Currentadult smokers.

Currenttobacco smokers of any
age.

Smokers who wish to stop king.
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Web-based programs, mobile
phone-based intervention,
computer-assisted intervention,
mobile health (mHealth) platforms,
and others.

Written materials (i.e. booklets and
leafiets), audio or video.

Interventions labelled as either
motivational interviewing (M) (e.g.
evoking motivation and confidence
to quit, eliciting 'change talk' and
supporting self-efficacy) or
Motivation Enhancement Therapy
(MET), for tobacco smoking
cessation.

Incentive schemes to reward
participants for validated cessation
and abstinence in smoking
cessation programmes.

Contests, competitions, lotteries,
including Quit & Win contests, to
reward cessation or continuous
abstinence.

Interventions include mindfulness
training, acceptance and
commitment therapy (ACT), distress
tolerance training, or yoga.

Hyp apy for

Adult (>18 years) smokers who

cessation.

Allinterventions in which

participate in ing ¢
respiratory disease screening, or
health monitoring programmes.

Tobacco smokers wishing to quit, or
recent quitters.

pi ry results are used to
increase motivation to quit
smoking.

Exercise programme alone or asan
adjunctto asmoking cessation
intervention.

No intervention, usual practice, non- Levels of smoking abstinence.

active control, other smoking
cessation methods, other eHealth
control groups, and interactive
tailored web-based compared to an
active control group.

No intervention, tailored self-help
programmes versus non-tailored,
provision of additional materials to
other interventions.

No intervention, another smoking
cessation intervention, lower
intensity of MI, and comparison of
M| in addition to another smoking
cessation treatmentversus that
smoking cessation treatment alone.

Any intervention without
incentives.

No interve ntion or non-competition
based smoking cessation
intervention.

No intervention, other smoking

cessation intervention, other type

of mindfulness intervention (e.g.
i of lower i

Other approaches to help people
stop smoking (i.e. brief advice, or
more intensive stop-smoking
counselling), or no treatment.

No intervention or interventions

other than those incorporating
spirometry results.

Non-exercise King ¢

Sustained abstinence, or point
prevalence, with a minimum follow-
up of six months.

Primary outcome: Smoking
cessation at the longest follow-up.

Long-term smoking cessation is
assessed at least six months from
the start of the intervention.

Primary outcome: smoking
cessation rate at longest follow-up
at least six months from the start of
the intervention.

Smoking cessation at least six
months from the start of the
intervention.

e from
at least six months from the start of
treatment.

Percentage smoking cessation,
measured short-term (1to 6
months) and long-term (more than
6 months).

programme.

king cessation after
at least six months, using the most
rigorous definition available, on an
intention-to-treat basis.
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Web-based and mHealth apps may moderately increase smoking cessation rates over short-term periods.

Compared to active control groups or other eHealth modes, there is no evidence of the effectiveness of internet-
based cessation programs. Tailored web-based and text messaging supports may increase cessation while computer-
assisted interventions alone have little impact on smoking abstinence.

* Web-based intervention versus non-active controls: RR 2.03 (95% Cl 1.70 to 2.03)

* mHealth platform versus non-active controls: RR 1.71 (95% Cl 1.35 to 2.16)

* Computer-assisted interventions versus non-active controls: RR 1.16 (95% Cl 1.06 to 1.26)

There is moderate-certainty evidence that written self-help materials help more people to stop smoking than no
intervention. There is moderate-certainty evidence showing that tailored self-help materials are more effective than
no intervention. There is no evidence of benefit comparing tailored self-help materials with untailored materials
delivered.

* Non-tailored self-help materials versus no materials: RR 1.19 (95% Cl 1.03 to 1.37)

* Tailored self-help materials versus no materials: RR 1.34 (95% Cl 1.19 to 1.51)

There is insufficient evidence to assess whether M| increases the cessation rate compared with no intervention. M|
may modestly increase the likelihood of long-term king when used in to other interventions
or when compared with non-M| cessation interventions. Higher-intensity M| may improve smoking cessation rates
compared to lower-intensity MI.

* Motivational interviewing versus no intervention: RR 0.84 (95% Cl 0.63 t0 1.12)

* Motivational interviewing versus other intervention: RR 1.24 (95% C10.91 to 1.69)

* MI + other intervention versus other intervention only: RR 1.24 (95% Cl 0.91 to 1.69)

* Higher-intensity Ml versus lower-intensity MI: RR 1.23 (95%Cl1.11t0 1.37)

There is high-certainty evidence that incentives boost long-term cessation rates (2 6 months) compared to no
incentives. This effect appears to persist ing their disconti suggesting that even a short incentive
intervention may have long-term benefits. There is moderate-certainty evidence thatincentives also boost the long-
term cessation rates of pregnant women who smoke, which continues post-partum.

* Incentives versus no incentives: RR 1.49 (95% Cl 1.28 t0 1.73)

* Incentives versus no incentives (in pregnantwomen): RR 2.38 (95% Cl 1.54 to 3.69)

At present, it is impossible to draw any firm conclusions about the effectiveness, or a lack of it, of smoking cessation
competitions. This is due to a lack of well-designed comparative studies. Smoking cessation competitions have not
been shown to enhance long-term cessation rates. It is also unclear whether the value or frequency of possible cash
reward schedules influences the success of competitions.

There is no clear, long-term benefit of mi based king cessation inter for increasing smoking
quit rates or changing mental health and well-being. However, the evidence was of low and very low certainty due
to risk of bias, inconsistency, and imprecision, meaning future evidence may very likely change the interpretation of
the results.

There is insufficient evidence to support the use of hypnotherapy as a specific tr. for king ¢ This
review does not de monstrate evidence of a greater long-term benefit of hyp! py when comp to other
interventions, or to no intervention, for smoking cessation. Most studies did not detect significant differences in
quit rates at six months or longer.

There is currently only limited evidence to support the use of feedback from spirometry results in addition to
smoking cessation counselling with the aim of increasing smoking quit rates. The best way to provide this feedback
to the smoker and who should provide the information remains unclear.

There s insufficient evidence to support exercise as a specific aid to smoking cessation. There is no evidence of
benefit comparing exercise to other smoking cessation treatments and no evidence of different effects by the type
of exercise. Future trials may change these conclusions.

* Exercise versus other interventions: RR 1.08 (95% Cl 0.96 to 1.22)



Chamberlain et al.
(2017)

Spanakis et al.
(2022)

Hawes etal. (2021)

Thurgood et al.
(2016)

Pool et al. (2016)

van Eerd et al.
(2016)

Smith et al. (2019)

102

12

18

17

14

16

1

1. Women who are currently
smoking or have recently quit
smoking and are pregnant, in any
care setting.

2. Women who are currently
smoking or have recently quit
smoking and are seeking a pre-
pregnancy consultation.

Adults with severe mental illness
and no substance abuse problems
(other than nicotine addiction) or
learning disability, dementia, other
neurocognitive disorders or
terminaliliness.

Cigarette smokers with
schizop ia or bipolar disorder,
or severe mental illness (SMI).

Adult (>18 years) smokers who had
recently completed or were
currently receiving treatment for a
substance use disorder (drugs or
alcohol).

Smokers over 18 years who were
HIV-positive.

Smokers with a diagnosis of COPD.

Smokers from socioeconomically
deprived groups, defined through
either individual (eg, educational
level, income) or area level
indicators (eg, postcode).
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1. Counselling interventions

2. Health education interventions
3. Feedback interventions

4. Incentive-based interventions

5. Social support (peer, professional
and/or partner)

6. Others

Behavioural smoking cessation and
reduction interventions (i.e.
motivational interviewing, CBT, self-
help booklets, advice, etc.).

Psychosocial smoking cessation
intervention.

Smoking cessation interventions -
pharmacological and
nonpharmacological approaches.

Interventions include both
behavioural and pharmacological
elements.

Any pharmacological or/and
behavioural treatment as an aid to
smoking cessation in participants
with COPD.

A range of interventions including
pharmacological and behavioural
interventions.

Usual care, less intensive
interventions, differentintervention
of the same intensity.

Any type of behavioural smoking
cessation and reduction strategies
to each other, usual care or no
intervention.

Usual care, any type of psychosocial
intervention to each other.

Usual care.

Less intensive control, typically
comprising a brief behavioural
intervention plus pharmacotherapy.

No treatment or usual care, or one
form of behavioural treatment
versus adifferent form of
behavioural treatment.

All study types with a pre-
intervention/ post-intervention
and/or a control group.

Primary outcome: Smoking
abstinence in late pregnancy (point
prevalence abstinence):

a. self-reported or biochemically
validated;

b. biochemically validated only

Primary outcome: biochemically
verified smoking cessation.

Smoking abstinence, smoking
reduction, nicotine dependence &
quit attempts; with follow-up
lengths of less than 6-month, 6-to-
11 months, 12 months or longer.

Primary outcome: biochemically
verified (carbon monoxide) self-
reported continuous abstinence
from smoking, atthe 6-or 12-
month follow-up.

Primary outcome: tobacco
abstinence at least six months after
the start of the intervention.

Primary outcome: Percentage of
participants with continuous or
prolonged abstinence over a period
of six months or longer.

Primary outcome: smoking
abstinence.
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Psychosocial interventions can support women to stop smoking during pregnancy. Evidence from this review
suggests that health education and risk advice alone is not sufficient, and any psychosocial support should include
additional comp such as c incentives or feedback. The effect of partner support is unclear, and
care is needed when including peer-or partner-support components as it may be unhelpful, and may potentially
expose vulnerable women to increased risk.

* Incentives versus other interventions: RR 2.36 (95% Cl 1.36 to 4.09)

* Counselling versus usual care: RR 1.44 (95% Cl 1.19 to 1.73)

* Feedback versus usual care: RR 4.39 (95% Cl 1.89 to 10.21)

Tailored face-to-face smoking cessation interventions for adults with severe mental ill health appear to be effective
when compared with usual care across all time points, but the evidence is equivocal when compared with other
active interventions. There is limited evidence comparing tailored online interventions with non-tailored online
interventions, and the authors found no studies comparing them with usual care.

* Tailored face-to-face intervention versus usual care: RR 2.29 (95% Cl 1.38 to 3.81) [medium-term]

* Tailored face-to-face intervention versus usual care: RR 1.58 (95% CI 1.09 to 2.30) [long-term]

 Tailored online inter versus ilored online inter :RR0.87 (95% Cl 0.17 to 4.46)

The most promising psychosocial king ¢ ion inter seemed to be initiated in inpatient psychiatric
units and employed either a ical app h (i.e., stage- tailored, decisional balance) or individually-
tailored telephone behavioral smoking ¢ using a l-interviewing fr k.

ing cessation inter using NRT and beh support c ion appear to increase smoking
abstinence in those treated for substance use disorders and have no effect on other substance use treatment
outcomes. Continuous abstinence differed significantly between groups at 6 and 12 months, with both intervention
groups achieving higher rates than the usual care group. Some studies did not find treatment effective at 6 or 12
months and observed significant effects at shorter-term follow-ups.

Intense combined pharmacotherapy and behavioural support interventions were effective in achieving abstinence
in the short-term (4 weeks to less than 6 months) compared to a control group (i.e. a single brief intervention and
pharmacotherapy). However, this effect was not observed for long-term abstinence (> 6 months). The authors
could not assess whether interventions combining pharmacotherapy and behavioural support were more effective
than either type of support alone. The effects of tailoring, number of contacts and total duration of contact of
behavioural support remain unclear.

Evidence showed higher abstinence rates for high-i behavioural over usual care or low-intensity.
There is high-quality evidence that a combination of behavioural and pharmacotherapy is effective in helping
smokers with COPD quit. Furthermore, the authors conclude that there is no convincing evidence for preferring any
particular form of behavioural or pharmacological treatment.

* Behavioural intervention versus no intervention or usual care: RR 25.38 (95% CI 8.03 t0 80.22)

Tailored counselling delivered in ac setting the benefits of smoking cessation. The optimal
mode and duration of intervention were unclear with findings suggesting varying success for both group and
individual behavioural support. The current review demonstrates that certain aspects of behavioural interventions
(i.e. incentives, peer facilitators, more i ive c lling) are p ing for encouraging cessation in older,
deprived smokers.
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Table 2. Quality assessment summary.

Jackson et al. (2022)

Notley et al. (2019)

Fanshawe et al. (2019)

Matkin et al. (2019)

Tzelepis et al. (2019)

Lindson etal. (2019)
Livingstone-Banks et al. (2019)

Whittaker et al. (2019)
Ussher et al. (2019)
Barnes et al. (2019)
Taylor et al. (2017)
Chamberlain et al. (2017)
Pool etal. (2016)

van Eerd et al. (2016)
Stead et al. (2017)

Do et al. (2018)
Lancaster & Stead (2017)
Spanakis et al. (2022)
Thurgood et al. (2016)
Barroso-Hurtado et al. (2021)
Westerdahl et al. (2019)
Hawes et al. (2021)
Smith et al. (2019)

Indicator - N: No, Y: Yes, PY: Probably Yes, NC: Not conducted

* Critical items that have critical effect on the overall quality of systematic reviews.

Item 1. Did the research questions and inclusion criteria for the review include the components of PICO?

Item 2. Did the report of the revi in an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol?
Item 3. Did the review authors explain their selection of the study designs for inclusion in the review?

Item 4. Did the review authors use a comprehensive literature search strategy?

Item 5. Did the review authors perform study selection in duplicate?

Item 6. Did the review authors perform data extraction in duplicate?

Item 7. Did the review authors provide a list of excluded studies and justify the exclusions?

Item 8. Did the review authors describe the included studies in adequate detail?

Item 9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review?

Item 10. Did the review authors report on the sources of funding for the studies included in the review?

Item 11. If meta-analysis was performed, did the review authors use appropriate methods for statistical combination of results?

Item 12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evid ynthesis?

Item 13. Did the review authors account for RoB in primary studies when interpreting/discussing the results of the review?

Item 14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review?

Item 15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and di its likely impact on the Its of the review?
Item 16. Did the review authors report any potential sources of conflict of interest, including any funding they ived for conducting the review?
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As for telephone counselling or quitlines,
there are two types of quitlines which are the
‘proactive quitlines’ and ‘reactive quitlines’. In
proactive quitlines, healthcare providers call
smokers on a pre-arranged basis; while in
reactive quitlines, smokers contact the helpline to
ask for assistance or support. Proactive quitlines
have received more evaluation compared to
reactive quitlines as they are more easily
controlled (MOH Malaysia, 2016). Matkin et al.
(2019) conclude that proactive quitlines help
increase quit rates in smokers in the long term.
Smokers who were provided with more than one
call may have more chance of quitting than those
with only a single session. Currently, there is
limited evidence of the effectiveness of reactive
quitlines hence conclusion cannot be made.
Providing additional proactive calls in reactive
quitlines may help increase smoking cessation
rates in which the RR was 1.38 (95% CI 1.19 to
1.61). People who have not contacted quitlines
but receive other cessation interventions also can
be given proactive telephone counselling, and
these individuals may or may not be motivated
to try to quit. The RR for providing proactive
telephone counselling for smokers not contacted
quitlines was 1.25 (95% CI 1.15 to 1.35).

The counselling approaches go in line
with the CPG in which individual, group and
telephone counselling are effective and should be
used in smoking cessation interventions. On the
other hand, Tzelepis et al. (2019) assessed the
effectiveness of real-time video counselling for
smoking cessation. There is very little evidence
on the effectiveness of real-time video
counselling compared to telephone counselling
in which the RR was 2.15 (95% CI 0.38 to 12.04).
Since the systematic review found only two RCTs
and both studies use the same comparator, there
is insufficient evidence from which to draw valid

conclusions about the effectiveness of

incorporating real-time video counselling into
the standard practices of other smoking cessation

services.

According to Whittaker et al. (2019),
there is moderate-certainty evidence that text
messages, with or without additional
intervention improve long-term abstinence rates.
The RR for text message alone versus minimal
support was 1.54 (95% CI 1.19 to 2.00) and the RR
for text message in addition to other smoking
cessation interventions versus other
interventions alone was 1.59 (95% CI 1.09 to 2.33).
There is no evidence that different intensities of
text messages affect the long-term cessation rate.
There is insufficient evidence to evaluate the
effect of mobile app-based intervention for
smoking cessation. The RR for smartphone app
versus lower-intensity smoking cessation
intervention was 1.00 (95% CI 0.66 to 1.52) but the

evidence was of very low certainty.

Barroso-Hurtado et al. (2021) also
reviewed the evidence on the effectiveness of
smoking cessation apps and found that these
apps produced abstinence rates ranging from
36% to 100% at the end of treatment, making
them at least as effective as the control
intervention (i.e, brief advice). The study
classified available app-based intervention as
general smoking cessation apps (GSC-Apps)
which has no face-to-face contact with healthcare
professional, and smoking cessation app
combined with face-to-face contact (FFSC-Apps).
The authors find both kinds of mHealth apps are
promising tools as they may complement
established conventional cessation therapy,
although FFSC-Apps could provide more
intensity. However, only a few studies in this
review included a 6-month or longer follow-up
hence the evaluation of long-term abstinence

from the treatment is limited.
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Taylor et al. (2017) noted that non-
interactive, non-tailored Internet interventions
were no better than non-active controls. There is
moderate-certainty evidence that interactive,
tailored Internet-based interventions, -either
delivered on their own or as an adjunct to other
interventions, are more effective than non-active
controls at six months or longer. The RR for
Internet intervention alone versus non-active
controls was 1.15 (95% CI 1.01 to 1.30) and the RR
for Internet intervention added to other
behavioural support versus non-active control
was 1.69 (95% CI 1.30 to 2.18). Interactive, tailored
Internet-based interventions appear slightly
better than non-interactive, non-tailored Internet
interventions. However, tailored Internet-based
interventions appeared no better than active
controls (i.e., counselling) in which the RR for this
comparison was 0.92 (95% CI 0.78 to 1.09). The
pieces of evidence found are mostly on adults
while effects on younger people are unknown or

limited.

Electronic-based (eHealth) interventions
for smoking cessation were assessed by Do et al.
(2018) which include web-based, phone-based,
mobile-based (mHealth) and computer-assisted
interventions. The findings support that
interactive and tailored web-based, mHealth
platforms and text messaging may increase the
smoking cessation rate. Evidence shows the
approaches led to six-month or longer quit rates
compared to non-active control. The RR for web-
based intervention versus non-active controls
was 2.03 (95% CI 1.70 to 2.03). The RR for the
mHealth platform versus non-active control was
1.71 (95% CI 1.35 to 2.16). Computer-assisted
interventions alone do not have much of an effect
on smoking abstinence compared to non-active
control in which the RR was 1.16 (95% CI 1.06 to
1.26). Little to no benefit was found regarding the

effectiveness of internet-based interventions

when compared to active control or other
eHealth interventions.

To summarise online smoking cessation
interventions such as text messages, web-based,
internet-based, and mobile-based are effective in
assisting smokers to quit smoking, which aligns
with the 2016 CPG. As for app-based
interventions, there is currently limited evidence
of their effectiveness for long-term abstinence but
is considered a promising tool in the future.
Interactive and tailored Internet interventions for
smoking cessation appear to have better effects

than non-interactive and non-tailored ones.

Self-help materials are commonly
provided to all smokers seeking help to quit
smoking. Livingstone-Banks et al. (2019)
evaluated that printed self-help materials help
people to quit smoking compared to no
intervention in the medium to long term. The RR
for non-tailored materials versus no materials
was 1.19 (95% CI 1.03 to 1.37), meanwhile, the RR
for tailored materials versus no materials was
1.34 (95% CI 1.19 to 1.51). However, there is no
evidence that self-help materials provide
additional benefits to other smoking cessation

interventions.

Aside from self-help materials, MI
techniques also have already been incorporated
into the CPG as one of the standardised
behavioural approaches (MOH Malaysia, 2016).
Lindson et al. (2019) reported that there is not
enough evidence to evaluate whether
motivational interviewing (MI) increases the
smoking cessation rate compared to no
intervention, however, this was of low-certainty
evidence. The RR for MI versus no intervention
was 0.84 (95% CI1 0.63 to 1.12). When compared to
other interventions or used in conjunction with
them, MI may modestly increase the potential for
long-term smoking cessation. The RR for MI
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versus other intervention was 1.24 (95% CI 0.91
to 1.69) while the RR for MI added to other
intervention versus other intervention only was
1.07 (95% CI 0.85 to 1.36). Evidence is also in
favour of more intensive MI compared to the less
intensive ones in which the RR was 1.23 (95% CI
1.11 to 1.37).

As per Notley et al. (2019), there is high-
certainty evidence that incentives may improve
long-term smoking cessation rates compared to
no incentives. The RR for this comparison was
1.49 (95% CI 1.28 to 1.73). The author focuses
mainly on the financial incentives (i.e. money,
vouchers). There were concerns regarding the
financial implications on the provider in which
the author discussed the reported costs from his
gathered pieces of evidence. It was found that the
cost per quitter from the incentive intervention is
lower compared to quitting with other
interventions (e.g. nicotine gum, varenicline, free
cessation aids). One even noted that in Thailand,
the intervention complies with the WHO's
ranking of “very cost-effective”. Still, the
affordability of this intervention may vary across
different countries and should be studied in the
future. There were also concerns that the long-
term smoking cessation effect might not last long
once the rewards were discontinued. However,
incentives can support the initiation cessation
within individuals, and they may adapt to this
change over time. This also moderately applies to
pregnant smokers in which the effect continues
post-partum (10 to 24 weeks). The RR for
incentives versus no incentives in smoking
pregnant women was 2.38 (95% CI 1.54 to 3.69).
This suggests that incentives have a significant
impact on sustained smoking cessation and long-
term effects can be maintained. The authors
however cannot conclusively link the incentives'
value or frequency to the efficiency of the

intervention.

On the other hand, smoking cessation
competitions such as Quit & Win contests, have
not been shown to enhance long-term cessation
rates. As for the incentive, it is unclear whether
the value or frequency of the reward affects the
outcome measure (Fanshawe et al., 2019). As for
mindfulness-based interventions, clear evidence
of the long-term effect of the intervention on
increasing the smoking cessation rate also were
not found. The evidence was of low and very low
certainty due to the risk of bias, imprecision and
inconsistency (Jackson et al, 2022). Same as
Barnes et al. (2019), the authors found no
evidence of a specific effect in providing
hypnotherapy for long-term smoking cessation.
The authors reported that if hypnotherapy was
able to increase the smoking quit rate compared
to no intervention or brief advice, it may be
because of nonspecific factors such as prolonged

contact with a therapist.

Westerdahl et al. (2019) reviewed the
benefit of including feedback on spirometry
results (FEV1 and/or lung age) in smoking
cessation counselling. A small proportion of the
evidence shows that it demonstrated a benefit,
suggesting the potential for its inclusion as a
future intervention. The effect of incorporating
spirometry results in counselling should be
tested more in real-life settings and explored in

future studies to enhance the quality of evidence.

Another intervention that has limited
evidence of its effectiveness for smoking
cessation is exercise interventions. The RR for
exercise intervention alone or in conjunction with
other interventions versus other interventions
alone was 1.08 (95% CI 0.96 to 1.22. It was
demonstrated that acute bouts of exercise may be
beneficial in reducing craving and withdrawal
symptoms. The author remarked that if exercise
plays a role in helping individuals quit smoking,

a continuous commitment is likely essential for
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sustaining smoking cessation (Ussher et al.,
2019). Exercise does not appear to be superior to
other smoking cessation therapies, however, its
potential should not be completely dismissed as
an adjunct intervention alongside other

treatments.

Findings from most studies suggest that
behavioural interventions of any type or
component are effective in increasing long-term
smoking cessation rates compared to no
intervention. However, it is difficult to determine
which intervention or components are the most
effective. As discussed by Stead et al. (2017), a
few problems should be noted in conducting a
systematic review of behavioural interventions.
One of them is the choice of an appropriate
control condition for behavioural intervention,
which may cause difficulties in evaluating the
efficacy of the intervention. However active
interventions such as counselling and online
interventions appear to be more effective than
non-active interventions such as printed self-help
materials and brief advice. For better outcomes,
interactive,  tailored and  high-intensity
interventions using a single or a combination of

treatments may be required.

The next part of the discussion will focus
on findings from studies that discuss the
interventions for special populations as extra care
should be given when treating certain special

populations.

One of the special populations focused
on is pregnant women and some psychosocial
interventions recommended from the 2019 CPG
were advice, self-help materials, and counselling
sessions. Evidence from Chamberlain et al,
(2017) reveals that providing advice regarding
health-related risks or health education alone is
not enough. Any psychosocial assistance should

include elements like incentives, counselling, or

feedback. There is high-certainty evidence that
incentives had a large effect and the RR for
incentives compared to alternative interventions
was 2.36 (95% CI 1.36 to 4.09). Counselling or
providing feedback (i.e., fetal health, carbon
monoxide) works best when tailored or
combined with other approaches. Compared to
usual care, the RR for counselling was 1.44 (95%
CI1.19 to 1.73) while the RR for feedback was 4.39
(95% CI1.89 to 10.21). The effect of social support
(partner, peer, healthcare provider) on smoking

cessation in pregnant women is unclear.

Spanakis et al. (2022) and Hawes et al.
(2021) analysed behavioural smoking cessation
interventions for smokers with serious mental
illness (SMI). It is important that all psychiatric
patients who smoke be asked to quit when seen
in psychiatric services (MOH Malaysia, 2016).
Hawes et al. (2021) also acknowledged this by
pointing out that the most promising behavioural
interventions for smoking cessation appear to be
the ones that were initiated in inpatient
psychiatric facilities. Findings from this review
showed that there is insufficient evidence to
support any particular durations, intensities or
modes of psychosocial interventions for smokers
with SMI (Hawes et al., 2021).

However, tailored, face-to-face
intervention for adult smokers with SMI is
effective when compared with usual care but
appears to be indefinite when compared with
other active interventions. The RR value for
tailored face-to-face intervention versus usual
care was 2.29 (95% CI 1.38 to 3.81) in the medium
term and 1.58 (95% CI 1.09 to 2.30) in the long
term. There is no evidence of benefit found
comparing tailored online interventions with
non-tailored online interventions, in which the
RR was 0.87 (95% CI 0.17 to 4.46) in the medium

term (Spanakis et al., 2022).
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Thurgood et al. (2016) noted that
pharmacotherapy and behavioural support
combinations were beneficial in adult smokers
receiving treatment for substance use disorder
(SUD).  Combination  smoking  cessation
intervention increases the abstinence rate and
does not affect other substance use treatment
outcomes. Smokers receiving behavioural
support for 6-months and 12-months have
significant differences in continuous abstinence,
but both groups achieve higher abstinence rates
than the usual care. Evidence that did not find
treatment effective in the long-term also
observed significant effects at follow-ups of less
than 6-months. This demonstrates that
behavioural interventions can increase the

abstinence rate among smokers with SUD.

Pool et al. (2016) assessed smoking
cessation interventions in people living with HIV
and AIDS (PLWHA). Compared to the control
group which typically consisted of a single brief
intervention and pharmacotherapy, this review
found that more intensive, combined
behavioural and pharmacological interventions
were effective in increasing the chance of
achieving abstinence in the short-term (4 weeks
to 6 months). However, this effect was not
observed for long-term abstinence (greater than
six months). The authors were unable to assess
whether combined pharmacotherapy and
behavioural interventions were more effective
than either type of support alone. They also did
not discuss any specific intervention that is best
for PLWHA. It is unclear on the effects of
tailoring, total amount and duration of contact of

behavioural support.

Van Eerd et al. (2016) found high-quality
evidence that smokers with chronic obstructive
pulmonary disease (COPD) can successfully quit
when provided a combination of

pharmacotherapy and behavioural treatment.

The RR for behavioural intervention versus no
treatment or usual care was 25.38 (95% CI 8.03 to
80.22). Behavioural interventions of high-
intensity increased abstinence rates compared to
usual care and low-intensity behavioural
intervention. Evidence that compared one high-
intensity behavioural treatment with another did
not provide sufficient data to draw clear
conclusions. The authors also conclude that there
is little support for favouring any specific

pharmacological or behavioural treatment.

According to Smith et al. (2019),
underprivileged older smokers may benefit from
tailored counselling delivered in the community
setting. The author defines underprivileged older
smokers as smokers aged 40 years and above
who are socioeconomically deprived (i.e. their
income or educational level). Findings reveal that
both group and one-to-one behavioural support
have varied degrees of success, making it unclear
what the best duration and components of
intervention should be. The study demonstrates
that several  behavioural intervention
components such as incentives, peer facilitators
and intensive counselling, are promising for
helping older, underprivileged smokers quit.
There is a clear lack of evidence from large-scale
trials on effectiveness in a lung screening context
for this population. The review highlights the
lack of solid evidence for behavioural smoking
cessation interventions that are effective for the
lung screening eligible population of older,

deprived smokers.

From the evidence, smokers in special
populations have more chance to quit smoking
when provided behavioural interventions than
pharmacotherapy alone. Same as in the general
population, it is not sure which intervention is
best for them, but tailored or higher-intensity
interventions appear to have better effects than

non-tailored or lower-intensity ones.
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Conclusion

Counselling sessions, online interventions, self-
help materials and MI may increase cessation
rates in the long term, if not, short term. It is
unclear which type of intervention is best for the
general and special populations. However,
counselling sessions of any form do demonstrate
the strongest evidence of benefit in smokers
trying to quit; may it be individual, group, face-
to-face or online counselling. Some findings on
interventions that can be updated in the CPG
include app-based interventions, incentives,
providing feedback on spirometry results, and
exercise. As for behavioural interventions for
special populations, updates may include people
living with HIV and AIDS, smokers with COPD,

and underprivileged older smokers.

Authors Contributions

Conceptualization, N.S. and M.H.; methodology,
N.S. and A.N.; writing, N.S.; supervision, M.H.
and S.Z. All authors have read and agreed to the

updated version of the manuscript.

Acknowledgements

We would like to acknowledge the advice of Prof.
Dr Mohamad Haniki Nik Mohamed and Dr
Syahrir Zaini from Kulliyyah of Pharmacy,
International Islamic University Malaysia, on

earlier drafts of this systematic review.

Conflict of Interest

None declared.

References

Barnes, J., McRobbie, H., Dong, C. Y., Walker, N.,
& Hartmann-Boyce, J. (2019).
Hypnotherapy for smoking cessation. The
Cochrane Database of Systematic Reviews, 6(6),
CD001008.
https://doi.org/10.1002/14651858.CD001008
.pub3

Barroso-Hurtado, M., Suarez-Castro, D,
Martinez-Vispo, C., Becona, E., & Lopez-
Duran, A. (2021). Smoking Cessation Apps:
A Systematic Review of Format, Outcomes,
and Features. International Journal of
Environmental Research and Public Health,
18(21).
https://doi.org/10.3390/ijerph182111664

CDC. (2020). Health effects - smoking and tobacco
use. Centers for Disease Control and
Prevention.
https://www.cdc.gov/tobacco/basic_inform
ation/health_effects/index.htm

Chamberlain, C., Porter, J., Coleman, T., Sm, P.,
Thomas, J., Je, M., Chamberlain, C., Porter,
J., Coleman, T., Sm, P., Thomas, J., & Je, M.
(2017).  Psychosocial ~ interventions  for
supporting women to stop smoking in
pregnancy ( Review ).
https://doi.org/10.1002/14651858.CD001055

.pub5.www.cochranelibrary.com

Cheung, K. L., De Ruijter, D., Hiligsmann, M.,
Elfeddali, I, Hoving, C., Evers, S. M. A. A,,
& De Vries, H. (2017). Exploring consensus
on how to measure smoking cessation. A
Delphi study. BMC Public Health, 17(1).
https://doi.org/10.1186/512889-017-4902-7

Cutler, D. M. (2004). Behavioral Health
Interventions: What Works and Why.
Critical Perspectives on Racial and Ethnic
Differences in Health in Late Life, 643, 674.

Page 256



Albert et al. (2024) Journal of Pharmacy, 4(2),242-259

https://www.researchgate.net/publication/
228378967

Do, H. P, Tran, B. X,, Le Pham, Q., Nguyen, L. H.,
Tran, T. T., Latkin, C. A., Dunne, M. P, &
Baker, P. R. (2018). Which eHealth
interventions are most effective for smoking
cessation? A  systematic review. Patient

Preference and Adherence, 12, 2065-2084.

https://doi.org/10.2147/PPA.S169397

Fanshawe, T. R., Hartmann-Boyce, J., Perera, R,,
& Lindson, N. (2019). Competitions for
smoking cessation. Cochrane Database of
Systematic 2019(2).
https://doi.org/10.1002/14651858.CD013272

Reviews,

Hartmann-Boyce, J., Lancaster, T., & Stead, L. F.
(2014). Print-based self-help interventions
for smoking cessation. The Cochrane

Database of Systematic Reviews, 2017(6).

https://doi.org/10.1002/14651858.CD001118

.PUB3

Hawes, M. R., Roth, K. B., & Cabassa, L. J. (2021).

Systematic Review of Psychosocial
Smoking Cessation Interventions for People

with Serious Mental Illness. Journal of Dual

Diagnosis, 17(3), 216.
https://doi.org/10.1080/15504263.2021.1944
712

Jackson, S., Brown, J., Norris, E., Livingstone-
Banks, J., Hayes, E., & Lindson, N. (2022).
Mindfulness for smoking cessation. The
Cochrane Database of Systematic Reviews, 4(4),
CD013696.
https://doi.org/10.1002/14651858.CD013696
.pub2

Lancaster, T., & Stead, L. F. (2017). Individual

behavioural counselling for smoking
cessation. Cochrane Database of Systematic
Reviews, 2017(3).

https://doi.org/10.1002/14651858.CD001292

.PUB3

Lindson, N., Thompson, T. P., Ferrey, A,
Lambert, J. D., & Aveyard, P. (2019).
Motivational interviewing for smoking

cessation. Cochrane Database of Systematic

Reviews, 2019(7).
https://doi.org/10.1002/14651858.CD006936
.pub4

Matkin, W., Ordénez-Mena, J. M., & Hartmann-
Boyce, J. (2019). Telephone counselling for
smoking cessation. Cochrane Database of

Systematic Reviews, 2019(5).
https://doi.org/10.1002/14651858.CD002850
.pub4

Ministry of Health (MOH) Malaysia. (2016).
CLINICAL PRACTICE GUIDELINES ON
TREATMENT OF TOBACCO  USE
DISORDER. http://www.moh.gov.my

Notley, C., Gentry, S., Livingstone-Banks, J.,
Bauld, L., Perera, R., & Hartmann-Boyce, ].
(2019). Incentives for smoking cessation.
Cochrane Database of Systematic Reviews,
2019(7).
https://doi.org/10.1002/14651858.CD004307
.pubb

Page, M. ]J., McKenzie, J. E., Bossuyt, P. M.,
Boutron, 1., Hoffmann, T. C., Mulrow, C.D,,
Shamseer, L., Tetzlaff, ]. M., Akl, E. A,,
Brennan, S. E., Chou, R., Glanville, J.,
Grimshaw, J. M., Hrébjartsson, A., Lalu, M.
M., Li, T., Loder, E. W., Mayo-Wilson, E.,
McDonald, S., ... Moher, D. (2021). The
PRISMA 2020 statement:
guideline for reporting systematic reviews.
BM]J, 372. https://doi.org/10.1136/BM].N71

an updated

Pool, E. R, Dogar, O. Lindsay, R. P,
Weatherburn, P, & Siddiqi, K. (2016).
Interventions for tobacco use cessation in

people living with HIV and AIDS. The

Page 257



Albert et al. (2024) Journal of Pharmacy, 4(2),242-259

Cochrane Database of Systematic Reviews,
2016(6).
https://doi.org/10.1002/14651858.CD011120
.PUB2

Smith, P., Poole, R., Mann, M., Nelson, A., Moore,

G., & Brain, K. (2019). Systematic review of
behavioural smoking cessation
interventions for older smokers from
deprived backgrounds. BM] Open, 9(11),
e032727. https://doi.org/10.1136/bmjopen-
2019-032727

Smith, V., Devane, D., Begley, C. M., & Clarke, M.

(2011). Methodology in conducting a
systematic review of systematic reviews of
healthcare interventions. BMC Medical
Research Methodology, 11(1), 1-6.
https://doi.org/10.1186/1471-2288-11-
15/TABLES/2

Spanakis, P., Peckham, E., Young, B., Heron, P.,

Bailey, D., & Gilbody, S. (2022). A
systematic review of behavioural smoking
cessation interventions for people with
severe mental ill health-what works?
Addiction (Abingdon, England), 117(6), 1526—
1542. https://doi.org/10.1111/add.15724

Stead, L. F., Carroll, A. J., & Lancaster, T. (2017).

Group behaviour therapy programmes for
smoking cessation. Cochrane Database of
Systematic Reviews, 2017(3).
https://doi.org/10.1002/14651858.CD001007
.pub3

Tawfik, G. M., Dila, K. A. S., Mohamed, M. Y. F,,

Tam, D. N. H,, Kien, N. D., Ahmed, A. M,,
& Huy, N. T. (2019). A step by step guide for
conducting a systematic review and meta-
analysis with simulation data. Tropical
Medicine  and  Health, 47(1), 1-9.
https://doi.org/10.1186/541182-019-0165-
6/FIGURES/4

Taylor, G. M. ], Dalili M. N., Semwal, M.,

Civljak, M., Sheikh, A., & Car, J. (2017).
Internet-based interventions for smoking
cessation. The Cochrane Database of
Systematic Reviews, 9(9).
https://doi.org/10.1002/14651858.CD007078
.PUB5

Thurgood, S. L., McNeill, A., Clark-Carter, D., &

Brose, L. S. (2016). A systematic review of
smoking cessation interventions for adults
in substance abuse treatment or recovery.
Nicotine and Tobacco Research, 18(5), 993—
1001. https://doi.org/10.1093/ntr/ntv127

Tzelepis, F., Paul, C. L., Williams, C. M., Gilligan,

C., Regan, T, Daly, ], Hodder, R. K,
Byrnes, E., Byaruhanga, J., McFadyen, T., &
Wiggers, J. (2019). Real-time video
counselling for smoking cessation. Cochrane
Database of Systematic Reviews, 2019(10).
https://doi.org/10.1002/14651858.CD012659
.pub2

Ussher, M. H., Faulkner, G. E. J.,, Angus, K,

Hartmann-Boyce, ], & Taylor, A. H.
(2019a). Exercise interventions for smoking
cessation. Cochrane Database of Systematic
Reviews, 2019(10).
https://doi.org/10.1002/14651858.CD002295
.pubb

van Eerd, E. A. M., van der Meer, R. M., van

Schayck, O. C. P, & Kotz, D. (2016).
Smoking cessation for people with chronic
obstructive pulmonary disease. Cochrane
Database of Systematic Reviews, 2016(8).
https://doi.org/10.1002/14651858.CD010744
.pub2

Westerdahl, E., Engman, K. O, Arne, M., &

Larsson, M. (2019a). Spirometry to increase
smoking cessation rate: A systematic

review. Tobacco Induced Diseases, 17, 31.

Page 258



Albert et al. (2024) Journal of Pharmacy, 4(2),242-259 Page 259

https://doi.org/10.18332/tid /106090 cessation"[Title/Abstract] OR "nicotine
Whittaker, R., McRobbie, H., Bullen, C., Rodgers, cessation"[Title/Abstract] OR smoking
abstinence"[Title/Abstract] OR "tobacco

A, Gu, Y. & Dobson, R. (2019). Mobile

phone ftext messaging and app-based abstinence"[Title/Abstract] OR "cigarette

interventions for smoking cessation. The abstinence’[Title/Abstract] OR nicotine

Cochrane Database of Systematic Reviews, abstinence"[Title/Abstract] OR stop
10(10) smoking'[Title/Abstract] OR quit
https://doi.org/10.1002/14651858.CD006611 smoking'[Title/Abstract] ~ OR quitting
PUB5 smoking"[Title/Abstract])

World Health Organization (WHO). (2022). #3, Final search strategy:

Tobacco. https://www.who.int/news- #1 AND #2

room/fact-sheets/detail/tobacco Filter: Systematic review; English language; date

of publication (January 2016 — November 2022)

Appendix 1. Syntax or keywords for search
strategy

#1, Behavioural interventions:

("behavioural
intervention*'[Title/Abstract] OR "behavioural
therap*"[Title/Abstract] OR "behavioural
treatment*"[Title/Abstract] OR "behavioural
approach*'[Title/Abstract] OR "behavioural
therap*"[Title/Abstract] OR "cognitive
behavioural therapy"[Title/Abstract] OR CBT
[Title/Abstract] OR "online smoking cessation
intervention®*"'[Title/Abstract] OR "online
intervention*"[Title/Abstract] OR "telephone-
based intervention*"[Title/Abstract] OR
"webbased intervention*'[Title/Abstract] OR
"internet-based intervention*"[Title/Abstract] OR
"app-based intervention*"[Title/Abstract] "media
intervention*"[Title/Abstract] OR  "mobile
phone"[Title/Abstract] OR "text
messaging'[Title/Abstract] OR
counselling[Title/Abstract])

#2, Smoking cessation:

("tobacco smoking"[Title/Abstract] OR
"cigarette smoking"[Title/Abstract] OR "smoking
cessation"[Title/Abstract] OR "tobacco
cessation"[Title/Abstract] OR "cigarette



