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ABSTRACT

Background

Mobile phone-based smoking cessation support (mCessation) offers the opportunity to provide behavioural support to those who cannot
or do not want face-to-face support. In addition, mCessation can be automated and therefore provided affordably even in resource-poor
settings. This is an update of a Cochrane Review first published in 2006, and previously updated in 2009 and 2012.

Objectives

To determine whether mobile phone-based smoking cessation interventions increase smoking cessation rates in people who smoke.

Search methods

For this update, we searched the Cochrane Tobacco Addiction Group's Specialised Register, along with clinicaltrials.gov and the ICTRP. The
date of the most recent searches was 29 October 2018.

Selection criteria

Participants were smokers of any age. Eligible interventions were those testing any type of predominantly mobile phone-based programme
(such as text messages (or smartphone app) for smoking cessation. We included randomised controlled trials with smoking cessation
outcomes reported at at least six-month follow-up.

Data collection and analysis

We used standard methodological procedures described in the Cochrane Handbook for Systematic Reviews of Interventions. We performed
both study eligibility checks and data extraction in duplicate. We performed meta-analyses of the most stringent measures of abstinence
at six months' follow-up or longer, using a Mantel-Haenszel random-effects method, pooling studies with similar interventions and similar
comparators to calculate risk ratios (RR) and their corresponding 95% confidence intervals (Cl). We conducted analyses including all
randomised (with dropouts counted as still smoking) and complete cases only.

Main results

This review includes 26 studies (33,849 participants). Overall, we judged 13 studies to be at low risk of bias, three at high risk, and the
remainder at unclear risk. Settings and recruitment procedures varied across studies, but most studies were conducted in high-income
countries. There was moderate-certainty evidence, limited by inconsistency, that automated text messaging interventions were more
effective than minimal smoking cessation support (RR 1.54, 95% Cl 1.19 to 2.00; 12 = 71%,; 13 studies, 14,133 participants). There was
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also moderate-certainty evidence, limited by imprecision, that text messaging added to other smoking cessation interventions was more
effective than the other smoking cessation interventions alone (RR 1.59,95% CI 1.09 t0 2.33; 12=0%, 4 studies, 997 participants). Two studies
comparing text messaging with other smoking cessation interventions, and three studies comparing high- and low-intensity messaging,
did not show significant differences between groups (RR 0.92 95% CI 0.61 to 1.40; 12 =27%; 2 studies, 2238 participants; and RR 1.00, 95% Cl
0.95 to 1.06; 12 = 0%, 3 studies, 12,985 participants, respectively) but confidence intervals were wide in the former comparison. Five studies
compared a smoking cessation smartphone app with lower-intensity smoking cessation support (either a lower-intensity app or non-app
minimal support). We pooled the evidence and deemed it to be of very low certainty due to inconsistency and serious imprecision. It
provided no evidence that smartphone apps improved the likelihood of smoking cessation (RR 1.00, 95% C1 0.66 to 1.52; 12 = 59%; 5 studies,
3079 participants). Other smartphone apps tested differed from the apps included in the analysis, as two used contingency management
and one combined text messaging with an app, and so we did not pool them. Using complete case data as opposed to using data from all
participants randomised did not substantially alter the findings.

Authors' conclusions

There is moderate-certainty evidence that automated text message-based smoking cessation interventions result in greater quit rates than
minimal smoking cessation support. There is moderate-certainty evidence of the benefit of text messaging interventions in addition to
other smoking cessation support in comparison with that smoking cessation support alone. The evidence comparing smartphone apps
with less intensive support was of very low certainty, and more randomised controlled trials are needed to test these interventions.

PLAIN LANGUAGE SUMMARY

Can programmes delivered by mobile phones help people to stop smoking?
Background

Tobacco smoking is a leading cause of preventable death. Mobile phones can be used to support people who want to quit smoking. In this
review, we have focused on programmes that use text messages or smartphone apps to do so.

Search date
We searched for published and unpublished studies in October 2018.
Study characteristics

We included 26 randomised controlled studies (involving over 33,000 people) that compared smoking quit rates in people who received
text messages or smartphone apps to help them quit, with people who did not receive these programmes. We were interested in studies
that measured smoking for six months or longer.

Key results

We found that text messaging programmes may be effective in supporting people to quit, increasing quit rates by 50% to 60%. This was
the case when they were compared to minimal support or were tested as an addition to other forms of stop-smoking support. There was
not enough evidence to determine the effect of smartphone apps.

Quality and completeness of the evidence

Most of the studies were of high quality, although three studies had high drop out rates. We are moderately confident in the results of the
text messaging interventions, but there were some issues with unexplained differences between study findings and for some comparisons
there was not much data. We have low confidence in the results concerning smartphone apps, and more studies are needed in this field.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Text messaging compared to minimal support for smoking cessation

Text messaging compared to minimal support for smoking cessation

Patient or population: people who smoke
Setting: community

Intervention: text messaging

Comparison: minimal smoking cessation support

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of partici- Certainty ofthe  Com-
(95% Cl) pants evidence ments

Risk with minimal SC Risk with text messaging (studies) (GRADE)
support

Long-term abstinence (all ran- Study population RR 1.54 14,133 DPDO

domised) (1.19 to 2.00) (13 RCTs) Moderate?

. . 6 per 100 9 per 100
Measured with self-report and bio- (7 to 11)

chemical validation at 6 to 12 months

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

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SC: smoking cessation

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to inconsistency: substantial unexplained heterogeneity (12 =71%).

Summary of findings 2. Text messaging in addition to other smoking cessation support

Text messaging in addition to other smoking cessation support compared to other smoking cessation support alone for smoking cessation

Patient or population: people who smoke
Setting: community
Intervention: text messaging + other smoking cessation support
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Comparison: other smoking cessation support alone

Outcomes Anticipated absolute effects* (95% Cl) Relative effect N2 of partici-  Certainty ofthe = Com-
(95% Cl) pants evidence ments

Risk with other SC sup-  Risk with text messaging + other (studies) (GRADE)
port alone SC support

Long-term abstinence (all ran- Study population RR1.59 997 DPDO

domised) (1.09t02.33) (4 RCTs) Moderate?
8 per 100 12 per 100

Measured as self-reported and (9 to 18)

biochemical validation at 6 to 12

months

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

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SC: smoking cessation

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

adDowngraded one level due to imprecision: fewer than 300 events overall.

Summary of findings 3. Smartphone app compared to lower-intensity support for smoking cessation

Smartphone app compared to lower-intensity support for smoking cessation

Patient or population: people who smoke
Setting: community

Intervention: smartphone app
Comparison: lower-intensity smoking cessation support

Outcomes Anticipated absolute effects* (95% Cl) Relative effect Ne of partici-  Certainty of the Com-
(95% CI) pants evidence ments
Risk with lower intensity  Risk with Smartphone app (studies) (GRADE)
SC support
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Long-term abstinence (all ran- Study population RR 1.00 3079 ®000

domised) (0.66 to 1.52) (5 RCTs) Very lowa,b
. . 8 per 100 8 per 100

Measured with self-report and bio- (5t012)

chemical validation at 6 months

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

Cl: confidence interval; RCT: randomised controlled trial; RR: risk ratio; SC: smoking cessation

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to inconsistency: considerable unexplained statistical heterogeneity (12 = 59%).
bDowngraded two levels due to imprecision: confidence intervals encompass both clinically significant harm and clinically significant benefit.
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BACKGROUND

Description of the condition

Tobacco remains one of the most important risk factors for poor
health across the globe (IHME 2018). Many countries are looking for
sustainable options for the provision of smoking cessation support
on a large scale.

Description of the intervention

'mHealth' describes the use of mobile communications
technologies and mobile phones to support health care. In this
review, we are specifically interested in the use of text messaging
and smartphone applications (apps) to support smoking cessation.

How the intervention might work

The benefits of mobile phone-based smoking cessation support
(mCessation) interventions are: the ease of use anywhere at any
time; cost-effective delivery and scalability to large populations,
regardless of location; the ability to tailor messages to key user
characteristics (such as age, sex, ethnicity); the ability to send time-
sensitive messages with an 'always on' device; the provision of
content that can distract the user from cravings; and the ability to
link the user with others for social support.

A key benefit of the use of mobile phones for health programmes
is their widespread uptake in those areas where health services are
not easily accessible or used. In 2018, the number of mobile phone
subscriptions globally topped 8 billion, with the developing world
now having more mobile phone subscriptions than population
(population penetration of 102%; ITU 2018). There is evidence to
suggest that people from lower socioeconomic groups may prefer
mCessation interventions due to the greater feeling of control
associated with the ability to decide when and where they engage
with messages, and the perception of around-the-clock support
(Boland 2017). Focusing mCessation efforts on the populations
in greatest need, could help to address the health inequalities
that come about from high use of tobacco and lack of accessible
health promotion and prevention services in low-resource settings
globally.

Furthermore, initial research suggests that the use of text
messaging for smoking cessation is cost effective. Guerriero 2013
found that the cost of text message-based support was GBP 278
per quitter. When the future health service costs saved (as a result
of smoking cessation) were included, with 0.5 quality-adjusted life
years (QALYs) gained per quitter, text-based support was considered
to be cost saving.

Why it is important to do this review

Smartphones (mobile phones with a computer operating system)
are fast becoming the computer of choice, or at least the
most accessible computer, in many countries. According to the
International Telecommunications Union only 36.3% of low-and
middle-income countries has a computer in the household,
but 61% have mobile broadband subscriptions (allowing mobile
phones to access to the Internet; ITU 2018). Therefore, it was
important to update this review to include studies on the
effectiveness of smartphone apps, as well as text messaging
interventions, for smoking cessation.

OBJECTIVES

To determine whether mobile phone-based smoking cessation
interventions increase smoking cessation rates in people who
smoke.

METHODS

Criteria for considering studies for this review
Types of studies

Randomised or quasi-randomised trials. Cluster-randomised trials
were eligible for inclusion.

Types of participants

People who smoked at study enrolment.

Types of interventions

We included studies that examined any intervention that could
be considered predominantly a mobile phone-based programme
(such as text messaging or smartphone apps) for smoking
cessation. We excluded interventions where mobile phones were
seen as an adjunct to a predominantly face-to-face or Internet
programme, such as to remind participants of appointments, or
where the effects of the various components of a multi-faceted
programme could not be separated. We also excluded interventions
that could be performed via any type of telephone such as
telephone counselling. We did not exclude any studies based on
comparator, but instead grouped studies by comparators in the
analyses.

Types of outcome measures

The primary outcome was smoking abstinence at longest follow-
up, and at least six months from baseline. Where multiple
measures were available, we preferred sustained abstinence to
point prevalence abstinence, and biochemically validated results to
self-report.

There is no obvious risk of adverse events for text messaging or
smartphone app interventions, and so we have not included this as
an outcome in this review.

Search methods for identification of studies

For the present update of the review, we searched the Cochrane
Tobacco Addiction Group's Specialised Register on 29 October
2018 using the terms 'mobile phone', 'cell phone’, 'txt!, 'pxt!,
'sms', or 'mms' in the title, abstract or keyword fields. The
Specialised Register includes reports of possible controlled trials of
smoking cessation interventions identified from sensitive searches
of databases. At the time of the search, the Register included the
following results of searches

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

« MEDLINE (via Ovid, to 26 October 2018)
« Embase (via Ovid, to 28 October 2018)
+ PsycINFO (via Ovid; to 22 October 2018)

See the Cochrane Tobacco Addiction Group website for full
search strategies and a list of other resources searched. We also
searched the World Health Organization International Clinical Trials

Mobile phone text messaging and app-based interventions for smoking cessation (Review) 6
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Registry Platform (WHO ICTRP; apps.who.int/trialsearch/) and
ClinicalTrials.gov trials registers for ongoing or recently completed
studies. We searched through the reference lists of identified
studies for any additional eligible studies and attempted to contact
the authors of ongoing studies.

We placed no restrictions on publication language or date.

Data collection and analysis
Selection of studies

The Cochrane Tobacco Addiction Group's Information Specialist
ran the searches and provided the results. Two review authors (YG,
HM) independently pre-screened the titles and abstracts of records
identified in duplicate to exclude reports that had no relevance to
the topic and to provide a list of potentially relevant citations. A
third reviewer (CB) resolved any differencesin initial screening. Two
review authors (from RW, YG, CB, RD) independently reviewed full-
text manuscripts in duplicate for the final eligibility screen.

We resolved any disagreements by discussion or by obtaining
further information through contacting study authors. We recorded
reasons for exclusion of studies in the Characteristics of excluded
studies table. We contacted authors of unpublished, registered
studies, which could potentially have been completed, to
determine ongoing status or to request unpublished data.

Data extraction and management

We extracted the following methodological details from the
included study reports and presented them in the Characteristics
of included studies table. Two review authors (from RW, YG, RD,
CB, HM) independently extracted data using the standardised
Covidence data extraction form. A third review author provided a
review of the quality assessment and a consensus check.

« Funding source

« Authors' declarations of interest

« Country and context of the study

« Study design

« Number of participants

« Age and other relevant recorded characteristics of study
participants

« Inclusion criteria

« Exclusion criteria

« Intervention details

« Control details

« Definition of abstinence outcome

« Smoking cessation rates at six months (self-reported abstinence
or biochemically verified abstinence, or both)

« Smoking cessation rates at final follow-up (if follow-up greater
than six months and where these data were available)

Assessment of risk of bias in included studies

Two review authors (from RW, YG, RD, CB, HM) independently
assessed therisk of bias forincluded studies, based on the guidance
of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2017), and the Cochrane Tobacco Addiction Group. For
each study, we assessed the following domains.

+ Random sequence generation

 Allocation concealment

« Blinding of outcome assessment
« Incomplete outcome data

« Other sources of bias

Specific 'Risk of bias' guidance developed by the Cochrane Tobacco
Addiction Group to assess smoking cessation studies states that
performance bias (relating to the blinding of participants and
providers) should not be assessed for behavioural interventions,
as it is impossible to blind people to these types of interventions.
We graded detection bias as low where there was biochemical
verification of abstinence, or where abstinence was self-reported
with no difference in face-to-face contact between control and
intervention arms. We considered bias due to incomplete outcome
as low risk where numbers lost to follow-up were clearly reported
for each group, the overall loss was not greater than 50%, and the
difference between groups was not greater than 20%, or sensitivity
analysis showed that the direction of effect was not sensitive to
different imputation methods for loss to follow-up.

Each review author recorded information in study reports relevant
to each relevant domain and then judged each domain as either
at low, high, or unclear risk of bias. We resolved disagreements
through discussion with a third review author.

Measures of treatment effect

We recorded the information below.

« Smoking cessation rates at six months or longer using the most
stringent measure available

+ Biochemically verified abstinence, where available

We calculated risk ratios (RR) and 95% confidence intervals (Cl)
for the smoking cessation outcome for each included study.
We calculated outcomes on an intention-to-treat basis, including
all participants randomised to a trial arm and assuming that
participants lost to follow-up had continued to smoke or relapsed.

Dealing with missing data

If we found any important study characteristics or outcome data to
be missing, we followed up with study authors where possible.

Assessment of heterogeneity

In order to assess whether it was appropriate to pool studies and
conduct meta-analyses we assessed the characteristics of included
studies to identify any clinical or methodological heterogeneity.
Where we deemed studies homogeneous enough to be combined
meaningfully, we conducted a meta-analysis, and we assessed
statistical heterogeneity using the 12 statistic; we deemed an
12 value greater than 50% to indicate substantial heterogeneity
(Higgins 2003).

Assessment of reporting biases

We planned to use funnel plots to assess reporting bias for any
comparisons where we identified and analysed abstinence rates
from at least 10 studies. Only the 'text messaging versus minimal
smoking cessation support' comparison met this criteria in this
review; therefore a funnel plot was generated for this comparison
only. Funnel plots illustrate the relationship between the effect
estimates fromindividual studies against their size or precision. The
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greater the degree of asymmetry, the greater the risk of reporting
bias.

Data synthesis

We conducted meta-analyses of the included studies, using the
Mantel-Haenszel random-effects method to pool RRs and 95%
Cls calculated for the smoking abstinence outcome, across the
following comparisons.

« Text messaging versus minimal smoking cessation support
(including standard self-help materials, as is standard practice
in the Cochrane Tobacco Addiction Group)

« Textmessagingin addition to another form of smoking cessation
support

« Text messaging versus other smoking cessation support
« Higher- versus lower-frequency text messaging

« Smartphone app versus less intensive smoking cessation
support

Where studies had multiple intervention arms relevant to a single
meta-analysis, we split control arm data to avoid double-counting.

Subgroup analysis and investigation of heterogeneity

We carried out the following subgroup analyses.

« We split the 'smartphone app versus less intensive smoking
cessation support' comparison into two subgroups to reflect
the different comparators used across studies; either minimal
non-app smoking cessation support (e.g. self-help materials,
information on existing stop-smoking services) or a less
intensive smartphone app.

Sensitivity analysis
We conducted the following sensitivity analyses.

« We calculated pooled RRs and 95% Cls for all analyses using
complete case data to calculate quit rates. People may drop
out of studies for reasons other than still smoking, and these
reasons may differ between groups. For example, people who
successfully stop smoking may withdraw from receiving an
intervention if the text messages remind them of smoking.
Therefore, this analysis tests whether assuming that all people
lost to follow-up are smoking (as in our primary analyses of all
participants randomised) is potentially biasing our results.

« Removing any studies judged to be at high risk of bias from all
comparisons

« Removing the only cluster-RCT (Haug 2013), as information was
not available to adjust for any potential clustering effect

« Removing the two studies carried out in a pregnant (Abroms
2017), or postnatal population (Yu 2017), as these populations
differ substantially from those recruited in the other studies.

'Summary of findings' tables

Following standard Cochrane methods (Schiinemann 2017), we
created a 'Summary of findings' table for the primary outcome
(smoking abstinence), for the following comparisons.

« Text messaging versus minimal smoking cessation support
« Text messaging in addition to other smoking cessation support

« Smartphone app versus less intensive smoking cessation
support

Also following standard Cochrane methodology (Schiinemann
2017), we used the five GRADE considerations (risk of bias,
inconsistency, imprecision, indirectness and publication bias) to
assess the certainty of the body of evidence for the abstinence
outcome for each comparison, and to draw conclusions about the
certainty of evidence within the text of the review.

RESULTS

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; and Characteristics of ongoing studies for further details.

Results of the search

The previous version of this review (Whittaker 2016), included 12
studies (Abroms 2014; Bock 2013; Borland 2013; Ferguson 2015;
Free 2009; Free 2011; Gritz 2013; Haug 2013; Naughton 2014;
Rodgers 2005; Tseng 2017; Whittaker 2011). Gritz 2013 was excluded
at this update, as their intervention (telephone counselling and
help line) was significantly different from the other interventions
included in this review. A telephone help line intervention does not
need to be carried out using a mobile phone specifically. Therefore,
11 of the previously included studies were included at this update,
as well as one previously 'ongoing' study that was changed to
'included' as the study is now complete and data was available
(Danaher 2019).

For this update of our review, the new literature search identified
370 studies (Figure 1). Many were duplicates, or unrelated and
were immediately excluded at the title and abstract screening
phase. We screened the full-text of 71 reports of 62 studies,
excluding 16 studies, and leaving 14 new studies eligible for
inclusion at this update (Abroms 2017; Alessi 2017; Augustson 2017,
Baskerville 2018; BinDhim 2018; Chan 2015; Cobos-Campos 2017;
Garrison 2018; Herbec 2019; Liao 2018; Peiris 2019; Squiers 2017;
Wilson 2016; Yu 2017). Data were supplied by the authors for two
studies (Danaher2019; Herbec 2019). Reasons for excluding studies
included: intervention that was not predominantly a mobile phone
programme; not a randomised controlled trial; relapse prevention
only; or no abstinence outcome measured at = 6 months follow-up
(see Characteristics of excluded studies table for further details).
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Figure 1. (Continued)
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We also identified 32 ongoing studies at this update. When added
to the previously identified ongoing studies there was a total of
34 ongoing studies (for further details see the Characteristics of
ongoing studies table).

Included studies
Context and participants

The settings and recruitment methods, and therefore the
participants, varied considerably across studies. Where previously
this review had included only studies from a small range of high-
income countries, the new studies included in this update provided
greater variation in settings, including China (Augustson 2017; Chan
2015; Liao 2018).

Bock 2013 (USA) found usual in-person recruitment methods
slow and shifted to online recruitment methods during the study.
Baskerville 2018 (Canada), Borland 2013 (Australia), Danaher 2019
(USA), Garrison 2018 (USA), Squiers 2017 (USA), Herbec 2019
(UK), and Abroms 2014 (USA) also used online recruitment via
Internet advertisements. In Abroms 2014 this initially led to some
fraudulent participants who were discovered and disqualified, and
extra procedures were put in place to prevent this from happening
again. Free 2009 and Free 2011 recruited via advertisements at
UK primary care centres, smoking cessation clinics, pharmacies,
newspapers, websites, bus billboards and on the radio in the UK,
and Liao 2018 used similar advertising methods in China. Rodgers
2005 also used direct advertising via websites, email, and posters
at tertiary institutions across New Zealand. Similarly Whittaker
2011 (New Zealand) used a wide range of advertising media,
including Maori-specific media, and targeted young people. Alessi
2017 recruited through email, flyers, and print advertisements and
Ferguson 2015 (Australia) used advertisements in papers, radio,
and Facebook. Abroms 2017 was embedded in the Text4Baby text
message (three messages a week) health information programme
for pregnant women in the USA. Women who had smoked at
least one puff in the past two weeks were eligible to also receive
Quit4Baby text messages (between one to eight messages a day)
to support smoking cessation. Augustson 2017 recruited through
Nokia Life Tools, a service providing more than 100 million users
with tools pre-installed on their Nokia mobile phones, in urban
and rural areas of China’s Zhejiang, Heilongjiang and Shaanxi
provinces. BinDhim 2018 recruited through the Apple App Store in
several countries (Australia, Singapore, UK, USA). Participants were
advised that by downloading the app they would be participating
in a study. Chan 2015 recruited through a Quit and Win competition
in Hong Kong that was promoted in shopping malls and other
public areas. Wilson 2016 mailed letters to potential participants

in the US Veterans Administration health system. Naughton 2014
was set in primary care practices in the UK with trained smoking
cessation advisors providing smoking cessation advice; Cobos-
Campos 2017 in two health clinics in Spain with health advice
provided by a doctor or nurse; and Tseng 2017 in large urban HIV
clinics. Haug 2013 recruited in vocational schools and differed from
the other studies by allowing the inclusion of occasional smokers
(at least four cigarettes in the past month or at least one in the
preceding week). Peiris 2019 (Australia) recruited via an Aboriginal
Community Controlled Health Service, a regional community
event, and the New South Wales Government telephone coaching
service. Yu 2017 recruited in maternal-child health centres in
China after asking mothers about household second-hand smoke
exposure. The intervention included messages on both the harms
of second-hand smoke (to the mother and her husband) and
additional messages to the husband to encourage quitting.

Four studies deliberately targeted young adults (Baskerville 2018 in
Canada, Haug 2013 in Switzerland; Squiers 2017 in USA; Whittaker
2011 in New Zealand). Most studies had similar proportions of men
and women or slightly more women than men. The exceptions were
Abroms 2017, as the intervention was targeted at pregnant women
(100% women), Wilson 2016, which recruited 89% male veterans,
and the studies in China, where the rates of smoking in women are
low (Chan 2015 > 80% men, Liao 2018 94.6% men, Yu 2017 100%
men).

Intervention programmes
Text messaging

All studies tested automated text messaging interventions.
Eighteen of the included studies used text messaging (SMS) as
a central component of the intervention (Abroms 2014; Abroms
2017; Augustson 2017; Bock 2013; Borland 2013; Chan 2015; Cobos-
Campos 2017; Ferguson 2015; Free 2009; Free 2011; Haug 2013;
Liao 2018; Naughton 2014; Rodgers 2005; Tseng 2017; Squiers
2017; Whittaker 2011; Yu 2017). Whittaker 2011 sent text messages
containing links to theoretically driven video messages from
'ordinary' role models coping with quitting. Several studies paired
text messages with in-person visits or assessments (Bock 2013;
Cobos-Campos 2017; Haug 2013; Naughton 2014).

The text message interventions varied in length from one week
(Chan 2015), to five weeks (Ferguson 2015), six weeks (Augustson
2017; Yu 2017), eight weeks (Bock 2013; Squiers 2017), three
months (Abroms 2017; Haug 2013; Naughton 2014; Tseng 2017),
and six months (Abroms 2014; Cobos-Campos 2017; Free 2009; Free
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2011; Liao 2018; Rodgers 2005; Whittaker 2011), or were variable
(Borland 2013).

Eight studies did not state that text messages were tailored to
the individual (Abroms 2017; Augustson 2017; Chan 2015; Cobos-
Campos 2017; Liao 2018; Tseng 2017; Squiers 2017; Yu 2017). In
other studies using text messages, the degree of individual tailoring
varied:

« Abroms 2014 tailored messages to include first name, quit date,
top three reasons for quitting, money saved by quitting, and use
of quit-smoking medications;

« Bock 2013 and Haug 2013 tailored messages to the stage of
readiness to quit;

« Borland 2013's programme could be interacted with by
reporting changes in smoking behavior (e.g. a quit attempt,
relapse), so that appropriate stage-specific messages could be
sent;

« Ferguson 2015 tailored their intervention text messages to
contain advice and encouragement tailored to participants'
current quit status (preparing to quit, first week of the quit
attempt, second week of attempt etc.)

« Free 2009 and Free 2011 tailored the messages to information
collected at baseline about the individual,

« Naughton 2014 individually tailored messages using 24 items
from the iQuit questionnaire and information on smoking status
at three and seven weeks;

« Rodgers 2005 matched participant characteristics to messages
by keyword to create an individualised programme;

« Whittaker 2011's participants selected the role model from
whom they wished to receive messages.

A number of text messaging interventions included interactive
components such as:

« the ability to text for more support in the instance of cravings or
lapses (Abroms 2014; Bock 2013; Free 2011; Liao 2018; Naughton
2014; Rodgers 2005);

« anoptional Quit Buddy in Rodgers 2005 and Free 2011;
o aQuitsupport network in Bock 2013;

« polls and quizzes (Rodgers 2005);

« regular checking in on smoking status (Haug 2013).

Borland 2013 was the only study to include some degree of
choice. Participants received offers of support via a personalised
tailored Internet programme, a text message programme, both
programmes, a choice of all three, or a minimal control. For the
purposes of meta-analyses, we compared the text message group
with the control group.

Some of the included interventions were somewhat related to
each other. The text messaging intervention in Rodgers 2005 was
developed in New Zealand, and later adapted and tested in a UK
pilot study (Free 2009), and then a large randomised controlled
study (Free 2011). The intervention in Abroms 2017 was developed
for pregnant women from the same group’s previous intervention
foradult smokersin Abroms 2014. The Augustson 2017 intervention
in China was adapted from the smoke-free text programme that
was evaluated in Squiers 2017. For further details of the messaging
interventions across individual studies see the Characteristics of
included studies table.

The control conditions used in the text message studies could be
categorised into four groups.

« Minimal smoking cessation support (13 studies): the control
programmes across the studies in this category varied from
no smoking cessation support (Haug 2013; Yu 2017), to non-
smoking-related text messages sent two-weekly (Free 2009; Free
2011; Rodgers 2005; Whittaker 2011), or weekly (Liao 2018), to
written or Internet untailored materials (Abroms 2014; Chan
2015; Ferguson 2015), to links to smoking cessation support
(Borland 2013; Rodgers 2005), or regular general health advice
provided by a clinician (Cobos-Campos 2017). Abroms 2017's
control group participants received standard non-smoking-
related Text4Baby text messages (three a week) without the
extra smoking cessation-related Quit4Baby text messages.

« Another form of smoking cessation support (matched to
support received by the intervention group, but without the
text messaging intervention; four studies): support varied
across studies and included a single session of smoking
cessation counselling plus non-smoking-related text messages
(Bock 2013); smoking cessation behavioural support and
pharmacotherapy (Naughton 2014), and behavioural support
and pharmacotherapy (Tseng 2017). Participants in the
comparison arm of Yu 2017 received in-person counselling and
materials on establishing a smoke-free home.

« Another form of smoking cessation support (not matched in
the intervention arm;two studies): an Internet-based interactive
smoking cessation programme (Borland 2013), and a five-
minute smoking cessation counselling session (Chan 2015).

« Higher- versus lower-frequency text messaging. Three studies
examined the effect of higher- versus lower-frequency text
messages (Augustson 2017; Liao 2018; Squiers 2017). In
Augustson 2017 this was comparing 91 messages over six weeks
(three a day initially, followed by two a day, then one a day),
with one text message a week for six weeks. In Liao 2018
this was three to five messages per day compared with three
to five messages per week. Squiers 2017 compared smoking
assessment and quit date messages only, with those messages
plus motivational preparatory messages for two weeks prior to
quitting, and with all of those messages plus six weeks of follow-
up post-quit messages.

Smartphone apps

Five studies tested the effectiveness of smoking cessation
smartphone apps alone (Baskerville 2018; BinDhim 2018; Garrison
2018; Herbec 2019; Peiris 2019). These apps varied considerably in
intervention content and components. The app in Baskerville 2018
was described as comprehensive and evidence-informed, including
components such as a quit plan, contingency reinforcement, a link
to an online Facebook community, supportive messages through
the app, web-based distraction, information and performance
feedback, access to evidence-based cessation services. BinDhim
2018 described their app as a decision aid (based on the
Ottawa Decision Support Framework drawing from a number of
psychological and behavioural theories) with additional support
with push notifications, messages, diary and benefits tracker.
The Garrison 2018 app training modules taught mindfulness for
smoking cessation and how to work through cravings. Herbec 2019
included craving management tools within an app that supported
smokers to be smoke free for 28 days.
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The control conditions used in these smoking cessation app studies
could be categorised into two groups:

« minimal non-app smoking cessation support that included: a
printed self-help guide (Baskerville 2018), and encouragement
to access available smoking cessation services (Peiris 2019);

o less intensive app support that included an app that
provided only basic information. In BinDhim 2018 this included
information only on quitting (no structured process or support).
Garrison 2018 delivered experience sampling to query smoking,
craving, and mindfulness in real time, and the control app
in Herbec 2019 was designed to be a minimally credible
intervention that resembled the intervention but without key
intervention components.

Carbon monoxide (CO) monitoring and contingency management

Alessi 2017 and Wilson 2016 used mobile phone technology slightly
differently to the above studies, by specifically using mobile
phones to monitor the concentration of carbon monoxide in end-
expiratory air (CO levels). In Alessi 2017 interactive voice response
calls would prompt the participant to conduct a CO test using
a CO monitor. This was video recorded on the mobile phone
and submitted using multimedia messaging. The CO result was
provided via interactive voice response call. In the reinforcement
arm of the trial, this was supplemented by negative CO test
results (not smoking), which were rewarded with chances to win
prizes. Therefore, the study had two arms that received mHealth
CO monitoring as well as counselling and nicotine replacement
therapy (NRT), with one of the arms also receiving rewards for
smoking abstinence. Wilson 2016 combined cognitive behavioural
telephone counselling and access to NRT with a mobile app
for CO monitoring and contingency management in one study
arm, and compared this to the same intervention without the
CO monitoring and contingency management app. Participants
provided CO readings twice a day by video through the app and
received payment for abstinence in the intervention arm.

Smartphone app plus text messaging

Danaher 2019 tested an intervention that used both an integrated
mobile web app and text messaging. Text messages were prompts
and motivations to visit parts of the web programme as well as
information, motivation and smoking questions (290 messages

over six months). The control group received a PC-based web
intervention with interactive and multimedia features based on
phases of quitting, the main difference to the intervention app
being that it was not adapted for the small screen and did not
include text messaging. Emails were sent as prompts if there were
periods of inactivity.

Outcome

The included studies provided a range of abstinence outcome
measures. Five studies (Cobos-Campos 2017; Free 2009; Free
2011; Liao 2018; Peiris 2019), reported the strictest outcome
as biochemically verified sustained/continuous abstinence, and
Abroms 2014 and Alessi 2017 defined abstinence as biochemically
confirmed repeat point prevalence at six months.

Seven additional studies reported self-reported continuous
abstinence at six months, without biochemical verification
Baskerville 2018; BinDhim 2018; Borland 2013; Herbec 2019;
Naughton 2014; Rodgers 2005; Whittaker 2011).

Two studies used self-reported four-week or 30-day point
prevalence abstinence at six-month follow-up (Abroms 2017; Haug
2013), three studies used self-reported seven-day point prevalence
at sixmonths (Augustson 2017; Bock 2013; Danaher 2019), one used
self-reported point prevalence abstinence at 32 weeks (Squiers
2017), one at 12 months (Yu 2017), and an additional four studies
used six-month biochemically verified measures of seven-day point
prevalence (Chan 2015; Ferguson 2015; Garrison 2018; Tseng 2017).
Chan 2015 also provided biochemically verified seven-day point
prevalence abstinence rates at 12-month follow-up. Wilson 2016
reported six month follow-up data in their trial registry entry;
however they do not specify whether these rates were validated or
not.

Risk of bias in included studies

The Characteristics of included studies table provides details of
'Risk of bias' judgements for each domain of each included study.
Figure 2 illustrates judgements for each included study. Overall, we
judged 13 studies to be at low risk of bias (judged at low risk for all
domains), and three to be at high risk (judged to be at high risk in at
least one domain). We judged the remaining studies to be at unclear
risk (judged to be at unclear risk of bias for at least one domain, but
with no judgements of high risk).
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Figure 2. 'Risk of bias' summary: review authors' judgements about each 'Risk of bias' item for each included study
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Figure 2. (Continued)
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Selection bias

The majority of studies (17 of 26) appeared to have adequate
procedures for random sequence generation and allocation
concealment, so we judged them to be at low risk of bias for
these domians; however Alessi 2017; Augustson 2017; Chan 2015;
Ferguson 2015; Garrison 2018; Haug 2013; Squiers 2017; Wilson
2016 and Yu 2017 did not provide sufficient description of either
randomisation, concealment procedures, or both. Therefore, it is
impossible to know whether the lack of information is due to actual
bias or simply because it has not been reported, and we judged
them to be at unclear risk of bias for at least random sequence
generation or allocation concealment.

Detection bias

Blinding of participants is not possible in studies of behavioural
interventions. In this case participants knew if they were receiving
text messages or using an app. Therefore, we did not assess
performance bias, and instead judged the likelihood of detection
bias. We did not deem a study to be high risk for this domain where
there was biochemical verification of abstinence, or where both
arms received the same amount of face-to-face contact (or none).

In most cases, studies collected outcomes electronically and
remotely (Abroms 2014; Augustson 2017; Baskerville 2018; BinDhim
2018; Bock 2013; Danaher 2019; Free 2009; Free 2011; Garrison
2018; Squiers 2017). Chan 2015; Herbec 2019; Liao 2018; Haug 2013
and Wilson 2016 all collected outcomes by phone, and Naughton
2014 by mailed questionnaire or in person. Cobos-Campos 2017
collected outcomes in person in the clinic and this was not blinded,
however this was mitigated by biochemical verification of quitting.

A number of the trials sought biochemical verification of long-term
abstinence with salivary cotinine (Abroms 2014; Free 2009; Free
2011), urinary cotinine (Liao 2018), or expired CO (Cobos-Campos
2017; Garrison 2018). Chan 2015 assessed both CO and cotinine
concentrations. Abroms 2017 biochemically validated their primary
outcome at three months, but not at six months, and Rodgers
2005 validated abstinence at six weeks but not long-term follow-
up. Similarly, Naughton 2014 used verification at four weeks only.
Wilson 2016 stated that they planned to verify abstinence at all
follow-up points using salivary cotinine; however it is not stated
whether the abstinence rates reported in their trial registry entry
were the validated rates or not. However, as data was collected
remotely this study was still deemed to be at low risk of bias for this
domain. In fact, we deemed all studies to be at low risk of detection
bias.

Attrition bias

We judged three studies to be at high risk of bias due to greater
than 50% of participants lost to follow-up at six months (Augustson
2017; Cobos-Campos 2017; Herbec 2019). Several other studies had
moderately high loss to follow-up but the numbers were clearly
reported. The difference between groups was not greater than 20%,
and overall loss was not greater than 50%. Ferguson 2015 did not
report loss to follow-up and so we judged it to be at unclear risk of
attrition bias.

Other

In Abroms 2014 there were some issues with fraudulent enrolment
at the outset of the study, although this was corrected once
detected. In Haug 2013, although clustering is adjusted for in
this study's analysis the authors do not report the clustering
effect, making it impossible to adjust for this in our analysis.
Therefore, it is not clear how much the clustering adjustment
influences the result from this study and our meta-analyses.
Rodgers 2005 suggested that some participants in their control
group may have thought their incentive at follow-up (a month of
free text messaging) depended on reporting quitting. This could
account for an unexpected increase in control group participants
reporting quitting from six weeks (109 participants) to six months
(202 participants reporting no smoking in the past seven days),
which could have led to an underestimation of the effect of the
intervention.

Effects of interventions

See: Summary of findings for the main comparison Text
messaging compared to minimal support for smoking cessation;
Summary of findings 2 Text messaging in addition to other
smoking cessation support; Summary of findings 3 Smartphone
app compared to lower-intensity support for smoking cessation

Text messaging versus minimal smoking cessation support

We pooled those studies that compared a text messaging
intervention with minimal smoking cessation support. This
included 13 studies (Abroms 2014; Abroms 2017; Borland 2013;
Chan 2015; Cobos-Campos 2017; Ferguson 2015; Free 2009; Free
2011;Haug2013;Liao 2018; Rodgers 2005; Whittaker 2011; Yu 2017).
The analysis of all randomised participants, with those lost to
follow-up classified as smokers resulted in a RR of 1.54 (95% CI 1.19
to 2.00; 12 = 71%; 14,133 participants; Analysis 1.1) with minimal
difference found in the result when we carried out a complete case
analysis (RR 1.56,95% CI 1.21 to 2.02; 12 = 72%; 11,969 participants;
Analysis 1.2).
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We conducted the following sensitivity analyses:

« removing studies with very different populations from the main
analysis (i.e. Analysis 1.1), pregnant women only in Abroms 2017
and postnatal families only in Yu 2017. This made very little
difference to the overall result (RR 1.57, 95% Cl 1.18 to 2.07; 12 =
68%; 13,408 participants);

« removing the only cluster-randomised trial, which we were
unable to adjust for (Haug 2013). That again had minimalimpact
on the result (RR 1.57, 95% Cl 1.19 to 2.07; 12 = 73%; 13,378
participants);

« removing the only study judged to be at high risk of bias (Cobos-
Campos 2017), which again had minimal impact on the result
(RR 1.49,95% Cl 1.13 to 1.96; 12 = 72%; 13,813 participants).

Text messaging versus other smoking cessation intervention

Only two studies (Borland 2013; Chan 2015; 2238 participants),
compared text messaging with another smoking cessation
intervention. When pooled these did not show a superior effect
of either text message support to quit or the other forms of
smoking cessation intervention in either an analysis including all
randomised participants (RR0.92,95% Cl0.61 to 1.40;12=27%; 2238
participants; Analysis 2.1) or a complete case analysis (RR 0.93,95%
Cl 0.63 to 1.36; 12 = 20%); 1813 participants; Analysis 2.2).

Text messaging plus other smoking cessation support versus
other smoking cessation support alone

Four studies (Bock 2013; Naughton 2014; Tseng 2017; Yu 2017; 997
participants), compared those who received both text messaging
and another form of smoking cessation support with those only
receiving the other form of smoking cessation support. The analysis
of all randomised participants, assuming those lost to follow-up
were smoking, showed a benefit of adding the text messaging with
RR of 1.59 (95% CI 1.09 to 2.33; 12 = 0%; 997 participants; Analysis
3.1). The result was comparable when we carried out a complete
case analysis (RR 1.63; 1.12 to 2.37; 12 = 0%; 796 participants;
Analysis 3.2).

We carried out a sensitivity analysis on Analysis 3.1 removing
Yu 2017, as it had a substantially different population (postnatal
families). The interpretation of the effect remained the same (RR
1.87,95% CI 1.13 to 3.09; 12 = 0%); 769 participants).

High-frequency versus low-frequency text messaging

Three studies (Augustson 2017; Liao 2018; Squiers 2017,
12,985 participants), compared high-frequency text messaging
interventions with low-frequency text messaging interventions.
The pooled effect indicated no difference in cessation rates
between groups in either the analysis of all participants
randomised (RR 1.00, 95% Cl 0.95 to 1.06; 12 = 0%; Analysis 4.1) or
the complete case analysis (RR 1.04, 95% Cl 1.00 to 1.09; 12 = 0%);
6798 participants; Analysis 4.2). A sensitivity analysis removing the
one study judged to be at high risk of bias (Augustson 2017), led to
no difference in the interpretation of the effect (RR 1.02, 95% C10.92
to 1.12; 12 = 0%; 4985 participants).

Smartphone app versus lower-intensity smoking cessation
support

We divided studies of smartphone apps according to the type
of control. Two studies (Baskerville 2018; Peiris 2019; 1645

participants), compared a smartphone app with minimal non-app
smoking cessation support. There was no evidence of a favourable
effect of smartphone apps in comparison with minimal non-app
smoking cessation support (RR 0.82, 95% Cl 0.56 to 1.18; |2 =
n/a as Peiris 2019 had no events; Analysis 5.1). Interpretation
remained the same when we carried out a complete case analysis
(RR0.87,95% CI0.62 to 1.23;12=n/a; 771 participants; Analysis 5.2).
Three studies (BinDhim 2018; Garrison 2018; Herbec 2019; 2175
participants), compared a smoking cessation smartphone app with
a less intensive smoking cessation smartphone app. The analysis
including all randomised participants resulted in an RR of 1.12
(95% Cl 0.60 to 2.09; 12 = 68%; Analysis 5.1) with a very similar
result in the complete case analysis (RR 1.18, 95% Cl 0.67 to 2.09;
12 = 65%; 1003 participants). When we pooled all five studies, the
resulting RR for all randomised participants was 1.00 (95% CI 0.66
to 1.52; 12=59%; 3079 participants; Analysis 5.1), providing no clear
evidence of an increase in quit rates as a result of smart phone
smoking cessation apps when compared to smoking cessation
support of lower intensity. A sensitivity analysis removing the only
study judged to be at high risk of bias (Herbec 2019), led to no
difference in the interpretation of the effect (RR 1.10, 95% Cl 0.60 to
2.00; 12 = 71%); 2654 participants).

Carbon monoxide monitoring + contingency management
versus smoking cessation support

Neither of the studies that used mobile phones to monitor CO and
provide contingency management provided evidence that these
strategies were more effective than standard smoking cessation
support.

Alessi 2017 compared messages prompting CO monitoring via
video alone with the same CO monitoring plus reinforcement (with
the chance to win prizes) for negative readings, and resulted in a RR
of 0.88 (95% CI 0.35 to 2.21; 90 participants; Analysis 6.1).

Wilson 2016 compared CO monitoring and contingency
management combined with smoking cessation telephone
counselling and NRT, with the counselling and NRT alone, and
resulted in an RR of 0.94 (95% Cl 0.64 to 1.38; 310 participants;
Analysis 6.1).

In both cases carrying out a complete case analysis resulted in
a change in the direction of the effect estimate; however Cls
still incorporated evidence of both considerable benefit and harm
(Alessi 2017: RR 1.13, 95% Cl 0.44 to 2.93; 81 participants; Wilson
2016: RR 1.06, 95% Cl 0.74 to 1.54; 250 participants; Analysis 6.2).

Smartphone app + text messaging versus web-based
interventions

Danaher 2019 compared a smartphone app plus text messaging
with a web-based smoking cessation intervention and found
evidence for a benefit of the app plus text messaging (RR 1.80,
95% Cl 1.32 t0 2.45; 1271 participants; Analysis 7.1). Complete case
analysis resulted in a similar point estimate (RR 1.56,95% Cl 1.19 to
2.05; 463 participants; Analysis 7.2).

DISCUSSION

Summary of main results

We found 26 randomised controlled trials of mobile phone smoking
cessation interventions that met our inclusion criteria.
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Whilst text messaging interventions tend to be very similar in
design and content, the choice of control varied considerably. In
this update, we separated out comparisons ensuring that only
similar interventions and similar controls were pooled in meta-
analyses.

Our analyses found moderate-certainty evidence (Summary
of findings for the main comparison), that text messaging
interventions are more effective than minimal smoking cessation
support (Abroms 2014; Abroms 2017; Borland 2013; Chan 2015;
Cobos-Campos 2017; Ferguson 2015; Free 2009; Free 2011; Haug
2013; Liao 2018; Rodgers 2005; Whittaker 2011; Yu 2017). Text
messaging added to other smoking cessation interventions also
appeared more effective than the other smoking cessation
interventions alone (Bock 2013; Naughton 2014; Tseng 2017; Yu
2017; Summary of findings 2).

However, when text messaging was compared with other smoking
cessation interventions, the analysis did not find evidence that
either the text messaging intervention or the other smoking
cessation interventions resulted in superior quit rates. It is
important to highlight that there were just two studies in this
analysis and they each had slightly different contexts: Borland 2013
included people not seeking cessation support and participants
were given 'suggestions about resources to use'; Chan 2015 was in
the context of a Quit & Win contest.

We were also able to assess the effect of higher- versus lower-
intensity text messages on long-term abstinence rates, using data
pooled from three studies providing direct comparisons (Augustson
2017; Liao 2018; Squiers 2017). The frequency of messaging did
differ somewhat between studies (e.g. Augustson 2017 used on
average 15 versus 1 text message per week; Liao 2018 used 21 to
35 versus 3 to 5 messages per week; and Squiers 2017 used, on
average, 16 versus 5 versus 1 text message per week), but overall,
this analysis did not provide evidence that the intensity of the text
messaging intervention impacted on abstinence rates. On average
high intensity interventions resulted in abstinence rates of 26.6%
versus 27.1% in low intensity interventions.

Studies of smartphone apps also included various control
programmes. We found no evidence for a benefit of high intensity
smartphone apps when compared with lower-intensity smoking
cessation apps (BinDhim 2018; Garrison 2018; Herbec 2019), or
minimal non-app smoking cessation support (Baskerville 2018;
Peiris 2019), but we judged the evidence to be of very low certainty,
meaning we have very little confidence in the effect estimate
(Summary of findings 3) .

Danaher 2019 was the only intervention that used both text
messaging and a smartphone app and found that this combination
resulted in higher quit rates than a web-based smoking cessation
intervention.

Overall completeness and applicability of evidence

Our review includes 26 studies with 33,849 participants. In
comparison with previous reviews, there is now a much greater
number of eligible studies, with increased sample sizes and
including a greater diversity of settings and countries. We also
found a large number of ongoing studies (n = 34), the results of
which are likely to increase the diversity of contexts even further.

This is the first update of this review where there were randomised
controlled trials of smartphone apps eligible to be included. In
2011, a review of available smoking cessation apps found them to
be lacking in adherence to cessation guidelines or theory (Abroms
2011). Inthisreview theincluded smartphone apps, although fewin
number, tended to be based on evidence or theory and were tested
in high-quality randomised controlled trials.

There has been criticism that smartphone apps may not be widely
accessible to all, as they may rely on a certain degree of digital
literacy and technology access that may not be widely dispersed
in the population. It is important to note that in the included
studies of smartphone apps there were reasonably high levels of
education: 84% of participants in Garrison 2018 had greater than
high school education; in BinDhim 2018, 53.7% had graduate level
or higher education; in Baskerville 2018, 55.5% had post-secondary
education or higher; Danaher 2019 included 70% with a high school
graduate education and higher; and in Herbec 2019, 68.7% had a
post-16 years qualification.

A common criticism of randomised controlled trials is that whilst
they might provide evidence of effectiveness in a clinical trial
setting, these data are not applicable to ‘real-world’ settings.
We are aware that many countries are implementing mCessation
interventions and encourage routine monitoring and evaluation
of these programmes, which will provide important ‘real-world’
evidence for consideration alongside the research evidence.

Certainty of the evidence

There was moderate-certainty evidence that text messaging
increases quit rates by approximately 50% when compared to
minimal support for smoking cessation (Summary of findings
for the main comparison). We downgraded the evidence by one
level due to inconsistency as there was substantial unexplained
statistical heterogeneity. This means the true effect is likely to be
close to the estimate of the effect, but there is a possibility that it is
substantially different.

There was also moderate-certainty evidence that text messages
increase quit rates by approximately 60% when tested as an
addition to other smoking cessation support (Summary of findings
2). We downgraded results by one level due to imprecision: there
were fewer than 300 events overall, and confidence intervals
encompassed minimal benefit and substantial benefit.

There was very low-certainty evidence regarding the effect
of smartphone apps compared to lower-intensity support
(Summary of findings 3). This is due to inconsistency
(considerable unexplained statistical heterogeneity) and very
serious imprecision, with confidence intervals encompassing both
clinically significant harm and clinically significant benefit.

Potential biases in the review process

A wide variability of control group programmes is potentially
important in ensuring that the studies can provide the best
information for decision makers who may want to compare
mCessation with what already exists in their context. However,
it could also lead to difficulties in the interpretation of the
results. In some cases control groups received substantial smoking
cessation support and the details of this were not always clear.
This is supported by the fact that in some cases high quit rates,
over what might have been expected, were observed in control
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groups (Rodgers 2005; Squiers 2017), with high rates in both the
intervention and control groups in another study (Augustson 2017).
This could indicate some degree of trial effect (everyone does
better just through being involved in a research study), social
desirability bias, or that minimal mobile phone interventions (just
for reminders, prompts or data collection) may also be effective in
producing behaviour change. High-intensity control groups leading

to high quit rates could have underestimated the relative effect of
mobile phone interventions.

Though we searched trial registries, there remains a risk that
there were eligible but unpublished studies we failed to identify.
Reassuringly, a funnel plot (Figure 3), showed no evidence of
asymmetry.

Figure 3. Funnel plot of comparison 1. Text messaging versus minimal smoking cessation support, outcome: 1.1

long-term abstinence (all randomised))
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Agreements and disagreements with other studies or
reviews

This review agrees with other reviews of the benefits of text
messaging to support healthy behaviour change (Armanasco 2017;
Thakkar 2016; Scott-Sheldon 2016). Several reviews have shown
mixed results with respect to the effectiveness of smartphone apps
for behaviour change, with significantissues relating to the size and
quality of studies (Byambasuren 2018; Dirieto 2016; Lunde 2018;
Schoeppe 2016; Zhao 2016).

AUTHORS' CONCLUSIONS

Implications for practice

There is moderate-certainty evidence that text-message-based
interventions improve smoking cessation rates, either delivered
on their own or as an add-on to other treatments. There is
insufficient evidence with which to evaluate the effect of mobile
app interventions, but there are many ongoing studies, so evidence
on these interventions will continue to evolve over time.

Implications for research

Research in diverse populations and contexts is still required in
order to understand what types of mCessation might be effective
for particular groups and those most in need of support. The
heterogeneity in text message programmes and the variation in
functionality within the apps means further research is also needed
to understand the effective elements, components and durations of
these types of interventions. The variety of control programmes in
the studies reviewed, and the often unexpectedly high abstinence
ratesin control groups, is an issue that may require further research
in order to determine the actual size of the effect of interventions
and potentially the 'minimal' effective mCessation intervention.
More large-scale randomised controlled trials are needed in order
to establish whether mobile app interventions are effective for
smoking cessation.
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* Indicates the major publication for the study

Methods Study design: RCT

Country: USA

Recruitment: Internet. Individuals who were searching on Google with keywords related to quitting
smoking saw study ads in conjunction with their search results.

Dates of study: 2011-13

Participants Baseline characteristics (n =503)

« Mean age: 35.7 years
« Female: 65.6%

» High school or lower education: 21.9%

« FTND:5.33
« White: 78.5%

Inclusion criteria: to be eligible for the study, participants were required to (1) be =218 years of age; (2)
smoke = 5 cigarettes/day; (3) have a US mailing address; (4) have a working e-mail address; (5) have a
cell phone number with an unlimited SMS (i.e. text messaging) plan; (6) express an interest in quitting
smoking within the next month; and (7) not be pregnant.

Exclusion criteria: pregnant

Interventions

Text2Quit: automated, tailored, interactive and bidirectional text messaging programme that was sup-

ported by email and web portal. Based on social cognitive theory and practice guidelines. Duration 6
months with decreasing frequency of messages.

Control: weblink to smokefree.gov website, weblink to a guidebook, and study related reminder text

messages
Outcomes Definition of abstinence: 6-month biochemically confirmed repeat point prevalence
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Abroms 2014 (Continued)

Funding source

This research was supported by grant no. 5K07 CA124579-02 and the American Recovery and Reinvest-
ment Act supplement to Dr. Lorien Abroms, from the National Cancer Institute of the NIH. Support also
came from an award from the Department of Prevention and Community Health at the George Wash-
ington University School of Public Health and Health Services to Dr. Lorien Abrom

Conflicts of interest

The George Washington University/Lorien Abroms has licensed the Text@Quit program to Voxiva Inc;
Dr Abroms has stock options in Voxiva Inc

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated
tion (selection bias)
Allocation concealment Low risk Central randomisation online
(selection bias)
Blinding of outcome as- Low risk Abstinence was biochemically verified
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk At 6 months, 52 lost to follow-up in control group (21.6%) and 70 lost in inter-
(attrition bias) vention group (26.7%)
All outcomes
Other bias Unclear risk Some issues with fraudulent enrolment at outset of study, corrected process
once detected
Abroms 2017
Methods Study design: RCT

Country: USA

Recruitment: participants were recruited from Text4Baby (national text message health information
programme for pregnant women) subscribers

Study dates: 2015-16

Participants

Baseline characteristics (n =497)

» Average age: 26.31 years

+ Female: 100%

« High school or less: 59.96%
« White: 63.18%

« FTCD:2.48

Inclusion criteria: Text4baby subscribers were eligible if they had a due date 8 weeks in the future at

the time of sending. Subscribers were eligible for the Quit4baby study if they had a cell phone for their
personal use, were willing to receive text messages on their mobile phone, were aged = 14 years, were
currently pregnant, and had smoked at least 1 puff of a cigarette in the past 2 weeks.
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Exclusion criteria: Text4baby subscribers from California, Oklahoma, Ohio, and Louisiana were ex-
cluded because Quit4baby was already available in those states.

Interventions

Quit4Baby: Text4baby plus Quit4baby. Quit4baby: 1-8 text messages/day based on social cognitive
theory guidelines for SC in pregnancy, that lasts 3 months

Control: Text4Baby: 3 health information text messages each week for pregnant women and mothers

Outcomes

Definition of abstinence: self-reported 30-day abstinence at 6 months (only 3-month abstinence was
biochemically verified)

Funding source

This research was supported by the National Institute on Drug Abuse of NIH. Support also came from
an award from the Department of Prevention and Community Health at the Milken Institute School of
Public Health at George Washington University

Conflicts of interest

Dr Abroms has stock in Wellpass Inc (formerly Voxiva Inc) and has licensed Text2Quit and Quit4Baby

to WellPass Inc. Dr Johnson is employed by Wellpass Inc, the company that operates Text4Baby and
Quit4Baby. Ms Bushar is employed by ZERO TO THREE, a partner operating the Text4Baby service. Dr
Brandon has served as a paid consultant to Voxiva In and has received research support from Pfizer Inc.

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Participants were recruited online, sequence was generated by REDCap appli-
tion (selection bias) cation

Allocation concealment Low risk Consented and baseline survey completed then computer allocation using
(selection bias) REDCap computerised allocation module

Blinding of outcome as- Low risk Contact with investigators was minimal

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Follow-up rates at 6 months were 71% and 72% and ITT analysis and imputa-

(attrition bias)
All outcomes

tion conducted

Alessi 2017

Methods

Study design: RCT

Study grouping: parallel group

Country: USA

Recruitment: through E-mail, flyers, and print advertisements

Dates of study: 2012-2014

Participants

Baseline characteristics (n =90)

« Mean age: 45
« Female: 59% (N =53)
» High school or lower education: not stated

Mobile phone text messaging and app-based interventions for smoking cessation (Review)
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Alessi 2017 (continued)

o FTND: approx3
o White: 74% (N =67)

Inclusion criteria: inclusion criteria were (1) = 10 cigarettes daily verified by CO = 8 ppm, (2) no past-
year abstinence > 3 months, (3) intent to quit within 3 weeks (score = 7 out of 10, “How much do you
want to quit smoking within the next 3 weeks?”15, (4) aged = 18 years, and (5) mailing address and valid
photo ID

Exclusion criteria: Exclusion criteria were (1) past month behavioral or pharmacotherapy for smoking,
(2) serious and unstable psychiatric illness (e.g. schizophrenia, non-nicotine substance use disorder) or
medical disease, or contraindication for transdermal nicotine, (3) pregnant, nursing a child, or not us-
ing effective contraceptive if female, (4) ongoing use of monoamine oxidase inhibitors, antipsychotics,
mood stabilisers, bupropion, or naltrexone, and (5) not English-speaking

Interventions

mHealth monitoring: for all participants, brief counselling (“10 min) was scheduled to occur twice
weekly for 4 weeks by phone. Discussion included personal reasons for quitting, skills-based items, and
craving control strategies. Self-reported smoking status was documented. The study also provided 8
weeks of transdermal nicotine (typically 21 mg patches for 4 weeks, 14 mg for 2 weeks, and 7 mg for

2 weeks). All participants were instructed that an IVR system would send prompts to conduct CO self-
tests up to 3 times daily between 7 a.m. and 10 p.m. for the next 4 weeks, with the exact number and
timing not disclosed. When prompted, participants used the video-record function on their study cell
phone (with a front-facing lens) to record the CO self-test process, and sent the date and time-stamped
video to research staff using multimedia messaging. Participants also reported the CO results and num-
ber of cigarettes smoked using the IVR. Video test results were compared against IVR reports to confirm
accuracy (confirmed in all but 2 instances).

mHealth reinforcement: as above, plus mHealth reinforcement participants earned chances for prizes
contingent on on-time and smoking-negative breath tests (CO <6 ppm). Earnings were determined im-
mediately via computer algorithm during IVR calls, and were available for redemption after IVR reports
were confirmed against video clips.

Outcomes

Definition of abstinence: 6-month biochemically confirmed repeat point prevalence

Funding source

National Institutes of Health grants R21-DA029215 and R01-DA01344

Conflicts of interest

None declared

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "On the target quit date, participants (N = 90) were randomly assigned
tion (selection bias) (allocated 1:1) to one of two treatment conditions using an urn procedure 34
and stratified on at least one smoking-negative CO during baseline"

Allocation concealment Unclear risk Not stated
(selection bias)
Blinding of outcome as- Low risk Abstinence was biochemically verified.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Follow-up rates did not differ between conditions (P > 0.05). Reinforcement
(attrition bias) group (n = 45) follow-up questionnaires: 38, samples: 33; usual care group (n =
All outcomes 45) questionnaires 43, samples 39. Used ITT analysis
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Methods

Study design: RCT
Country: China

Recruitment: recruited from subscribers to Nokia Life Tools on Nokia phones in both urban and rural
areas of China’s Zhejiang, Heilongjiang, and Shaanxi provinces

Date of study: 2013

Participants

Baseline characteristics (n = 8000)

« Female %: not stated

» Mean age: not stated

« High school or lower education: not stated
« FTND: not stated

« White: not stated

Inclusion criteria: Nokia Life Tools users; adult smokers

Exclusion criteria: none specifically stated

Interventions

High-frequency text contact (HFTC): 91 messages during the 6 weeks; 3 messages/day for weeks 1
and 2, 2/day for weeks 3-5, and 1/day for week 6. At the end of each text message, participants in both
groups were offered the opportunity to cancel the service via text. The text messages provided encour-
agement, practical advice to help maintain cessation, and information on the health effects of smok-

ing.

Low-frequency text contact (LFTC): 1 text message/week, for a total of 6 text messages during the 6-
week intervention period; a subset of text messages on smoking’s health effects

Outcomes

Definition of abstinence: 7-day point prevalence abstinence self-reported via text message at 6-
month follow-up

Funding source

National Cancer Institute, National Institutes of Health, U.S. Dept of Health Human Services

Conflicts of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "Intervention participants who opted into the phase 3 SC trial were

tion (selection bias) randomly assigned to the intervention or comparison group (n %4000 in each
group)"
Therefore, participants were randomly assigned but it was not stated how

Allocation concealment Unclear risk Not stated

(selection bias)

Blinding of outcome as- Low risk Outcome assessed by text message with no face-to-face contact

sessment (detection bias)

All outcomes Quote: "participants were not aware of the separate intervention arms and
therefore did not know what group they were assigned to"

Incomplete outcome data  High risk Loss to follow-up clearly stated but > 50%; 58.4% of intervention group and

(attrition bias)

56.1% of control group lost to follow-up at 6-month assessment. ITT analysis
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Baskerville 2018

Methods

Study design: RCT
Country: Canada
Setting: recruited through web-based media including Facebook, Google, and other sources

Study dates: 2014-15

Participants

Baseline characteristics (n = 1599)

o Age:49.1% aged 19-23 years

« Female: 45.6%

+ High school or lower education: 44.5%

» Moderate to high nicotine dependence: 26.5%

o White: 73%

« Smokes at least a packet a day: 25.6%

Inclusion criteria: aged 19-29 years, smoked cigarettes daily, resided in Canada, were considering
quitting smoking in the next 30 days, had an Android (version 2.0-5.0) or iPhone (version 4.0-7.0) smart-

phone, were able to provide informed consent, were able to comprehend English, and were not re-
ferred to the study by an existing study participant.

Exclusion criteria: not explicitly stated

Interventions

Crush the Crave: a comprehensive and evidence-informed SC smartphone app; enabled users to cus-
tomise a quit plan by choosing a QD and whether to quit or reduce every week; reminders of mon-

ey saved and health improvements; contingency reinforcement with milestones tracked as rewards,
choose to share to Facebook/Twitter; Facebook community for additional support; supportive mes-
sages and inspirational photos; recording smoking; feedback; web-based distractions; evidence-in-
formed information for relapses and cravings; access to cessation services

Control: standard print-based self-help guide 'On the Road to Quitting' for young adult smokers

Outcomes

Definition of abstinence: self-reported continuous 6-month abstinence

Funding source

Health Canada, Federal Tobacco Control Strategy and a grant from the Canadian Institutes of Health
Research

Conflicts of interest

NBB received salary support from the Canadian Cancer Society Research Institute

Notes

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Computer-generated randomisation procedure
tion (selection bias)
Allocation concealment Low risk Participants were blinded to group allocation and were not aware of which

(selection bias)

was the control and intervention condition. Investigators were blinded to
group allocation until completion of the trial after initial analysis of the prima-
ry and secondary outcomes.
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Baskerville 2018 (continued)

Blinding of outcome as- Low risk Contact with investigators was minimal

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk ITT analysis was conducted. High rates of attrition, but no significant differ-

(attrition bias)
All outcomes

ence between groups. Follow-up at 6 months was 60.48%, however complete
case follow-up was considered at both 3 and 6 months for primary outcomes
data; 43.2% intervention and 47.6% control groups (no significant difference)

BinDhim 2018

Methods

Study design: RCT
Countries: USA, Australia, UK and Singapore

Recruitment: users of the Apple App Store in the 4 countries were recruited passively via the app’s
download page in the Apple App Store

Study date: 2014

Participants

Baseline characteristics (n = 684)

« Mean age: 28.3 (SD 10.0)

« Female: 55% (N =376)

« <graduate level education: 46.3% (N =317)

« FTND: proportion 6-10 (high-very high): 36.7% (N = 251)
« White: not stated

Inclusion criteria: the eligibility criteria were daily smokers of cigarettes, = 18 years and from USA, UK,
Singapore, Australia

Exclusion criteria: occasional smokers and users of other tobacco products

Interventions

SSC app: decision aid app that included 4 main components that made optimal use of smartphone
features: (1) mandatory information about quitting options, with their benefits and harms; (2) daily
motivational messages using push notifications sent from the study server, (3) a quitting diary and
(4) a quitting benefits tracker. The decision-aid app allowed smokers to freely choose a quit method
through a structured process of weighing up the available options and their benefits and harms.

Control App: both groups encouraged to set QD. App with information about quitting only

Outcomes

Definition of abstinence: self-reported continuous abstinence at 6 months

Funding source

The app was developed by NFB as part of a PhD degree, advertisement was covered by a small fund
from the PhD sponsor (Ministry of Education, Saudi Arabia)

Conflicts of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The study app automatically randomised eligible participants (daily
cigarette smokers, aged 18 years and above and from the four countries) to ei-
ther the intervention or the control sub-app using stratified block (age, gen-
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BinDhim 2018 (continued)

der, country) randomisation. The strata were defined by age, country and gen-

der."

Allocation concealment Low risk Quote: "The study app automatically randomised eligible participants (daily

(selection bias) cigarette smokers, aged 18 years and above and from the four countries) to ei-
ther the intervention or the control sub-app using stratified block (age, gen-
der, country) randomisation. The strata were defined by age, country and gen-
der."

Blinding of outcome as- Low risk All participant involvement was remote, through the apps, in both study arms

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Numbers reported, similar in both groups (289/342 completed follow-up in

(attrition bias)
All outcomes

control group, 294/342 in intervention group). ITT analysis, imputation of miss-
ing data including sensitivity analysis and all missing as smoking

Bock 2013

Methods

Study design: RCT
Country: USA

Recruitment: advertisements in local media outlets, Internet sites, radio programmes, asking interest-
ed individuals to call or text

Study date: 2011

Participants

Baseline characteristics(n = 60)

« Mean age: 30.7 (9.0)

« Female:57% (N =34)

« High school or less: 30% (N = 18)
« FTND: not stated

« White: 66% (N = 40)

Inclusion criteria: current daily smoker, interested in quitting smoking in the next 30 days, have a mo-
bile phone with SMS text messaging capability, use SMS messaging at least once monthly

Exclusion criteria: not explicitly stated

Interventions

All participants received a single, individual 30-min SC counselling session.

TXT-2-Quit: an 8-week programme with 1-4 text messages/day (depending on quit stage). SC messages
were tailored to the participant's stage of SC, with specialised messages provided on demand, based
on user requests for additional support, and an optional peer-to-peer social support network

Control: an 8-week programme of daily non-smoking-related text messages

Outcomes

Primary outcome: self-reported 7-day point-prevalence abstinence at 6 months

Funding source

National Institute on Drug Abuse

Conflicts of interest

None declared

Notes
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Bock 2013 (continued)

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Simple randomisation via computerised random number generator

tion (selection bias)

Allocation concealment Low risk Assignments in a sealed envelope delivered after completion of the baseline
(selection bias) data collection
Blinding of outcome as- Low risk Questionnaires were filled in online with minimal investigator contact

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Only 2 participants in control group appeared to be missing at 6 months; ITT
(attrition bias) analysis presented
All outcomes

Borland 2013

Methods Study design: RCT. Participants were not pre-committed to consider using the interventions they were
offered

Country: Australia

Recruitment: from those having recently sought cessation assistance (mainly Quitline callers who
were not seeking help from a counsellor) via the study website, and from a cold-contacted sample tak-
en from two Internet survey panels

Study dates: 2008-09

Participants Baseline characteristics (n =3530)

« Mean age: 42.1

« Female: 60% (N =2118)

» High school or less: not stated
« Smoking: 16.9 cigarettes/day
« White: not stated

Inclusion criteria: none stated

Exclusion criteria: none stated

Interventions onQ programme: provides a stream of SMS messages that mix snippets of advice on strategy and mo-
tivational messages. The user can interact with it by indicating their stage of quitting so that appropri-
ate stage-specific messages are sent, and once quit can also call up messages in crisis situations.

QuitCoach: a personalised, automated tailored cessation programme delivered via the Internet. It gen-
erates letters of advice based on answers to an assessment questionnaire, including suggestions about
strategy and motivational messages. It also provides further untailored supplementary resources.

Control: brief information on Internet- and phone-based assistance available in Australia

Outcomes Definition of abstinence: self-reported 6-months, sustained abstinence at 7-month follow-up

Intention-to-quit analysis and sensitivity analysis around treatment of missing data
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Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Borland 2013 (continued)

Funding source National Health and Medical Research Council (Australia)

Conflicts of interest JB s currently employed part-time through the University of Freiburg, Germany, on a project funded by
Pfizer Global Health Partnership

Notes 0OnQ and control arms used in comparison of text messaging with minimal SC. OnQ and QuitCoach
arms used in comparison of text messaging with other SC support

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computerised random number generator embedded within the baseline sur-
tion (selection bias) vey

Allocation concealment Low risk Participant allocation was embedded into the baseline survey, which ap-
(selection bias) peared to be carried out online

Blinding of outcome as- Low risk Outcome data assessed through online surveys with no difference in contact
sessment (detection bias) between study arms

All outcomes

Incomplete outcome data  Low risk Loss to follow-up 475 (13% total) with similar numbers across groups (control
(attrition bias) =66,0nQ =89, QuitCoach = 104, both = 121, participant choice = 95); 2 exclud-
All outcomes ed as reported to have died at 7-month follow-up

Chan 2015
Methods Study design: RCT

Country: China

Recruitment: recruitment activities for the Quit to Win Contest took place at shopping malls or public
areas in 16 out of the 18 districts in Hong Kong during May-July 2009. Participants who expressed an
interest in joining the contest were screened for eligibility and tested on their exhaled CO to ascertain
their smoking status

Study year: 2009

Participants Baseline characteristics (n =1003)

+ Female: 8.2%

» Education level primary or below: 21.6%

« White: not stated

« Age group: 49.1% aged 40-59 years

« Nicotine dependency (Heaviness of Smoking Index): 32.6% Heavy

Inclusion criteria: eligible participants were (1) Hong Kong residents aged = 18 years; (2) daily smokers

who smoked at least 1 cigarette/day in the past 6 months; (3) exhaled CO of = 4 ppm; (4) able to com-
municate in Cantonese and read Chinese and (5) had a mobile phone to receive SMS.

Exclusion criteria: smokers who were physically or mentally unable to communicate or currently fol-
lowing other forms of SC programme were excluded from this RCT.

Interventions All participants were given an 8-page self-help SC booklet.

TEL Group: 5-min telephone SC counselling by a trained nurse within 7 days of enrolment

Mobile phone text messaging and app-based interventions for smoking cessation (Review) 37
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SMS Group: 8 mobile telephone text messages that were constructed with reference to the 8-page SC
booklet

Control Group: self-help booklet and the contact information of the SC services at the enrolment

Outcomes Definition of abstinence: biochemically validated 7-day point prevalence at 12-month follow-up
Funding source Hong Kong Council on Smoking and Health (chairman and executive director are co-authors)
Conflicts of interest TH Lam is the principal investigator of the FAMILY project, which was funded by the Hong Kong Jockey

Club Charities Trust.

Notes The control and SMS group were used in the comparison of text messaging with minimal SC support,
and the SMS group and TEL group were used in the comparison of text messaging with other SC sup-
port

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "To achieve balanced number of subjects in each arm, the allocation

tion (selection bias) sequence was sequentially generated by the author based on block random-

ization (with each recruitment session as a block) using the web site http://
www.random.org."

Allocation concealment Unclear risk Quote: "The randomization and allocation were conducted by the author who
(selection bias) did not participate in subject recruitment to ensure allocation concealment."”
Blinding of outcome as- Low risk Quote: "Follow-up calls were made to all the participants at 2, 6 and 12
sessment (detection bias) months after the enrolment with standardized questionnaires by trained inter-
All outcomes viewers who were blinded to the group assignment."”

Quote: "The RCT was single-blinded that all recruitment staff and assessors
were not aware of the group allocation at the follow-up assessment."

Biochemical validation of abstinence was used.

Incomplete outcome data  Low risk ITT analysis, at 6 months 66.9%, 73.1% and 70.6% of the 3 groups were avail-
(attrition bias) able at follow-up
All outcomes

Cobos-Campos 2017

Methods Study design: RCT
Country: Spain

Recruitment: participants recruited from 2 health centres, identified through their electronic health
record and sent a letter of invitation

Study dates: 2013-2014

Participants Baseline characteristics (n = 320)

« Mean age: 45.0

+ Female: 44.0%

« High school or lower education: not stated
« FTND: 17.5% high dependence
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Cobos-Campos 2017 (Continued)

«  White: not stated

Inclusion criteria: smokers aged = 18 years, had a mobile phone, were able to receive and send text
messages, and were motivated to start a SC programme (based on a score of 2 5 on the Richmond test)

Exclusion criteria: people who were on drug treatment for SC or had a history of mental or behavioral
disorders or a diagnosis of depression (using the Goldberg scale; 23), as well as women who were preg-
nant

Interventions

Health advice: usual clinical practice (health advice provided by a doctor or nurse). Both groups fol-
lowed the usual protocol (health advice) with its 4 visits (protocol according to recommendations of
Spanish Society of Family and Community Medicine)

Text messaging + health advice: as above, plus reinforcement text messages to their mobile phones. 2
automatically generated text messages/day (1 in the morning and 1 in the evening) for the first 5 weeks
and 3 messages/week from weeks 6 to 26. Messages were motivational in intent, to encourage partici-
pants in their efforts to stop smoking, and also provided information about the health-related risks of
smoking. (SMSalud®)

Outcomes

Definition of abstinence: biochemically confirmed prolonged abstinence (participant reporting not
having smoked > 5 cigarettes since the start of the follow-up period) at 6 months

Funding source

Departamento de Industria del Gobierno Vasco of the Basque Country under the 2012 Saiotek funding
round (reference number SAI012-0OA12BF001)

Departamento de Educacion, Politica Linguistica y Cultura del Gobierno Vasco (IT620-13)

Conflicts of interest

None declared

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomly assigned to groups using computer-generated sequence

tion (selection bias)

Allocation concealment Low risk Researchers involved were blind to the computer-generated sequence used
(selection bias) for randomisation until the moment of group allocation

Blinding of outcome as- Low risk Biochemical confirmation of abstinence

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Dropout rate was > 50%: 48.75% intervention and 43.75% provided 6-month

(attrition bias)
All outcomes

follow-up data, similar in both groups, all numbers reported, ITT analysis

Danaher 2019
Methods Study design: RCT
Country: USA
Recruitment: multifaceted nationwide online marketing campaign using Google AdWords and Reddit
ads combined with listings on Smokefree.gov and ORl.org
Mobile phone text messaging and app-based interventions for smoking cessation (Review) 39
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Danaher 2019 (continued)

Study dates: 2015-2017

Participants

Baseline characteristics (n = 1271)

« Mean age: 44.9

« Female: 78% (N =991)

« High school or lower education: 27.9% (N = 355)
« FTND (FTND-6): mean: 5.5

« White: 76.6% (N =974)

Inclusion criteria: (1) = 18 years of age; (2) smoked cigarettes as the primary tobacco product they
used; (3) smoked = 5 cigarettes/day for the previous 6 months; (4) wanted to quit smoking in next 14
days; (5) active use of a smartphone (iPhone or Android) and a personal computer or tablet; (6) willing
to receive up to 150 text messages over 6 months of the programme; (7) access to the Internet; (8) have
avalid personal email address; (9) US resident.

Exclusion criteria: none explicitly stated

Interventions

Both interventions presented very similar best-practices SC recommendations and incorporated many
of the same interactive and multimedia features (e.g. pictures, audios and videos). Both interven-
tions shared a similar cognitive behavior therapy (CBT) theoretical foundation that was tied to specif-
ic programme features. Programme content was framed according to the multiple phases of quitting -
Preparing to Quit, Quitting, Maintaining Abstinence, and Retooling - if a lapse/relapse was reported. In
addition, the interventions used a series of online engagement activities in order to get the participant
actively involved.

QuitOnline: a web-based intervention that presented best practice SC content using interactive and
multimedia features. The content and structure of the programme was similar to the efficacious My-
LastDip smokeless tobacco cessation programme.

MobileQuit: smartphone condition using an integrated web app and text messaging intervention de-
signed for smartphones. The mobile web app used the smartphone’s Web browser and it had an ap-
pearance and functionality characteristic of a native app. There were 290 text messages delivered
over the 180-day (6-month) study period. Adhoc text messages sent if the participant missed certain
programme content, did not quit on QD, reported a lapse, reset the programme quit clock, replied to
smoking status texts, and was scheduled to complete an online follow-up assessment

Outcomes

Definition of abstinence: self-reported abstinence, 7-day repeated point prevalence at 6 months

Funding source

National Cancer Institute (US National Institutes of Health) - RO1CA172205

Conflicts of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation used a computer-generated randomisation sequence.

tion (selection bias)

Allocation concealment Low risk No specific detail provided but recruitment, enrolment and randomisation all
(selection bias) automated online so can assume allocation concealment

Blinding of outcome as- Low risk Online assessments. No difference in contact between arms

sessment (detection bias)
All outcomes

Mobile phone text messaging and app-based interventions for smoking cessation (Review)
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Danaher 2019 (continued)

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 54% completed follow-up, rates similar for both groups. Reasons for loss to fol-

low-up not given, but ITT analysis performed

Ferguson 2015

Methods

Study design: RCT
Country: Australia
Recruitment: advertisements in papers, radio, social media, Facebook, in Tasmania

Study dates: not stated

Participants

Baseline characteristics (n = 284)

« Mean age:42.1(SD 13.2)

« Female:51.1% (N = 145)

« Household income < AUD 45,000: 66.7% (N = 189)
o FTND: mean 4.8 (SD 2.0)

« White: 93.7% (N = 266)

Inclusion criteria: daily smokers of > 10 cigarettes/day for past 3 years

Exclusion criteria: not explicitly stated

Interventions

Control: self-help quit booklet containing tips for quitting and cognitive and behavioural coping mech-
anisms

Intervention: as above, plus 4 or 5 randomly timed text messages/day containing quit smoking advice
and encouragement tailored to participants' current quit status (preparing to quit, first week of the quit
attempt, second week of attempt etc.). Participants could request additional text messages

Outcomes

Definition of abstinence: 7-day point prevalence abstinence verified by expired CO at 6 months

Funding source

National Health and Medical Research Council

Conflicts of interest

SF has consulted for GlaxoSmithKline Consumer Healthcare on matters relating to SC and has received
researcher-initiated project grant funding from Pfizer (through the GRAND initiative)

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Randomisation schedules for sequential allocation. No further information
tion (selection bias) provided
Allocation concealment Unclear risk Quote: "The group allocation procedure was designed to blind study staff with
(selection bias) direct participant contact from knowing group assignment"
Blinding of outcome as- Low risk Abstinence was biochemically verified
sessment (detection bias)
All outcomes
Mobile phone text messaging and app-based interventions for smoking cessation (Review) 41

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cpchrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Ferguson 2015 (Continued)

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Loss to follow-up not stated

Free 2009

Methods

Study design: RCT
Country: UK

Setting: advertisements on radio, bus billboards, websites, newspapers, primary care centres, phar-
macies, SC services. Participants registered their interest by text message or online.

Study dates: 2007

Participants

Baseline characteristics (n =200)

« Mean age: 36 years (SD 9)

« Female: 47% (N =94)

« Education: not stated

« Cigarettes per day: mean 20
« White: not stated

Inclusion criteria: aged = 16 years; smoking daily and interested in quitting; current owner of mobile
phone

Exclusion criteria: not explicitly stated

Interventions

Intervention: 6-month text messaging programme delivered solely over mobile phone based on pro-
gramme in Rodgers 2005 but messages adapted for UK population. Participant nominated QD and re-
ceived regular personalised text messages with advice, support and distraction, with a countdown to
QD, intensive 4 weeks of 5 or 6 messages/day then maintenance phase of 1 message/2 weeks. Mes-
sages selected from database matched to participant characteristics. Free month of text messaging
from QD. Optional Quit Buddy, and Text Crave (messages on demand). Interactive polls and quizzes
Control: 1 generic text message every 2 weeks about study participation, with no SC content

Outcomes

Definition of abstinence: salivary cotinine verified continuous abstinence (< 5 cigarettes) at 6 months

Funding source

UK Medical Research Council, Primary Care Research Networks

Conflicts of interest

None declared

Notes Pilot study carried out as a precursor to Free 2011
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Central computerised randomisation

tion (selection bias)

Allocation concealment Low risk Participants sent consent via text message, RA entered data into web-based

(selection bias) form, system automatically generated intervention or control group texts ac-
cording to the computer-generated allocation

Blinding of outcome as- Low risk Verified with salivary cotinine

sessment (detection bias)
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Free 2009 (Continued)
All outcomes

Incomplete outcome data  Low risk Lost to follow-up: 8/98 (control) and 8/102 (intervention) at 6 months (92% fol-
(attrition bias) low-up)
All outcomes

Free 2011

Methods Study design: RCT
Country: UK
Recruitment: advertisements on radio, bus billboards, websites, newspapers, primary care centres,
pharmacies, SC services. Participants registered their interest by text message or online
Study dates: 2007-09

Participants Baseline characteristics (n = 5800)
+ Mean age: 37
« Female: 45% (N =2610)
« Education up to 16 years only: 44% (N = 2552)
« FTND>5:40% (N = 2320)
« White: 88.5% (N = 5133)
Inclusion criteria: aged = 16 years, willing to make an attempt to quit smoking in the next month and
owned a mobile phone.
Exclusion criteria: not explicitly stated

Interventions All participants were free to participate in any other SC service or support that they wished to use, and
were offered the QUIT and National Health Service (NHS) SC help line numbers.
Intervention: delivered solely over mobile phone based on programme in Rodgers 2005. Participants
asked to set a QD within 2 weeks of randomisation. They received 5 text messages/day for the first 5
weeks and then 3/week for the next 26 weeks. Intervention included motivational messages and be-
haviour-change techniques. The programme was also personalised with an algorithm based on demo-
graphic and other information gathered at baseline, such as smoker's concerns about weight gain after
quitting. The core programme consisted of 186 messages and the personalised messages were selected
from a database of 713 messages. For instance, by texting the word "lapse", participants received a se-
ries of 3 text messages that encouraged them to continue with their quit attempt. Participants could al-
so request the mobile phone number of another trial participant so that they could text each other for
support. Participants in the intervention group using pay-as-you-go mobile phone schemes were given
a £20 top-up voucher to provide sufficient credit to participate in the intervention
Control: 2-weekly, simple, short, text messages related to the importance of trial participation (not SC-
focused)

Outcomes Definition of abstinence: biochemically validated prolonged abstinence at 6 months of follow-up (no
more than 5 cigarettes smoked since the start of the abstinence period)

Funding source Cancer Research UK

Conflicts of interest None declared

Notes

Risk of bias
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Free 2011 (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk An independent telephone randomisation system

tion (selection bias)

Allocation concealment Low risk The system automatically generated intervention or control group texts ac-

(selection bias)

cording to the allocation.

Blinding of outcome as- Low risk Abstinence was biochemically validated.

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Primary outcome data were available for 94% of participants in the interven-

(attrition bias)
All outcomes

tion group and 97% in the control group.

Garrison 2018

Methods

Study design: RCT
Country: USA
Recruitment: online via advertisements

Study dates: 2014-2015

Participants

Baseline characteristics (n = 325)

+ Mean age: 41 years

« Female: 72% (233/325)

« High school or lower education: 16% (52/325)
« FTND: not stated

« White: 81% (262/325)

« Mean cigarettes per day: 16

Inclusion criteria: age 18-65 years, smoked = 5 cigarettes/day, had < 3 months past-year abstinence,
owned an iPhone/Android, and were motivated to quit, indicated by = 8/10 on the Contemplation Lad-
der and = 4/5 on an Action item of the Readiness to Change Questionnaire: “l am trying to smoke less
than | used to,” 1 = strongly disagree, 5 = strongly agree

Exclusion criteria: none specifically stated

Interventions

Mobile mindfulness training with experience sampling ((MMT-ES) Craving to quit app): 22 days of
training modules (5-15 min/day) teaching mindfulness for SC. The app teaches mindfulness and 3 stan-
dard meditation practices: body scan, loving kindness, and breath awareness. Body scan is practiced
by bringing awareness to different parts of the body, to foster awareness of body sensations that con-
stitute cravings and affective states. Loving kindness is practiced by directed well-wishing by repeat-
ing phrases such as “may X be happy,” to foster acceptance of oneself and others. Breath awareness is
practiced by paying attention to the breath wherever one feels it most strongly in the body, to help re-
train the mind away from habitual self-related thinking toward a more present-centred awareness. The
app also teaches an informal practice to work mindfully with cravings, RAIN: Recognize, Accept, Inves-
tigate, and Note what cravings feel like. ES is another feature to measure smoking, craving, and other
factors

Experience sampling (ES) only (Control app): a smartphone app with the same look and feel as MMT-
ES, delivering only ES for 22 days, to control for potential effects of ES, expectancy effects and nonspe-
cific effects of using a smartphone for SC.
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Garrison 2018 (Continued)

Outcomes

Definition of abstinence: biochemically verified 1-week point prevalence abstinence at 6 months

Funding source

American Heart Association (14CRP18200010) and the National Institute on Drug Abuse (K12DA00167)

Conflicts of interest

JB and PP own stock in Claritas Mindsciences, the company that developed the apps used in this study.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Computer-generated (reported in protocol)

tion (selection bias)

Allocation concealment Unclear risk Detail not stated

(selection bias)

Blinding of outcome as- Low risk Quote: "The primary outcome is one-week point-prevalence abstinence from

sessment (detection bias)
All outcomes

tobacco smoking at 6-months, verified by carbon monoxide monitoring"

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Retention among full ITT was 72.6% (MMT-ES, 78.4%; ES, 74.2%; X 2 (1)
=1.2, p=.28) and among modified ITT was 83.7% (MMT-ES, 87.4%; ES, 80.8%; X
2(1)=2.6,p=.11)"

Retention 72.6%, no between-group differences in number of check-ins or
days checked-in. ITT analysis presented

Haug 2013

Methods

Study design: cluster-RCT
Country: Switzerland
Recruitment: from students in vocational schools

Study dates: 2011-12

Participants

Baseline characteristics (n = 755)

« Mean age: 18.2 years (SD 2.3)

« Female:51.9% (N =392)

« Secondary school or less: 81.6% (N = 616)

« Cigarettes per day mean: 10.6 (SD 7.6)

« No immigration background: 53.2% (N =399)

Inclusion criteria: daily or occasional cigarette smoking (at least 4 cigarettes in the preceding month
and at least 1 cigarette during the preceding week), ownership of a mobile phone

Exclusion criteria: not explicitly stated

Interventions

SMS-COACH: a 3-month programme including a weekly SMS text message assessment of smoking-re-
lated target behaviour, 2 weekly text messages tailored to baseline data and responses to the SMS text
message assessments, and an optional further integrated QD preparation and relapse prevention SMS
programme. Participants who did not use the integrated programme for QD preparation and relapse
prevention received a total of 37 text messages (1 welcome message, 11 assessment messages, 24 tai-
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Haug 2013 (Continued)

lored feedback messages, 1 goodbye message). Participants, who used the QD preparation and re-
lapse-prevention programme for the whole period from 1 week before the scheduled QD until 3 weeks
afterwards, received an additional 42 text messages

Control: all students in participating classes were invited to participate in an online health screening
survey during a regular school lesson reserved for health education. The control group did not receive
anything else

Outcomes

Definition of abstinence: self-reported 4-week point prevalence abstinence at 6-month follow-up

Funding source

Swiss Tobacco Prevention Fund

Conflicts of interest

SH and CM were involved in the development of the intervention

Notes

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Block randomisation with computer-generated randomly permuted blocks of

tion (selection bias) 4 cases

Allocation concealment Unclear risk No information provided

(selection bias)

Blinding of outcome as- Low risk Minimal contact with study investigators in both trial arms

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk 111/383in control and 85/372 in intervention were lost to follow-up at 6

(attrition bias) months. ITT analysis conducted

All outcomes

Other bias Unclear risk Although clustering is adjusted for in this study's analysis the authors do not
report the clustering effect, making it impossible to adjust for this in our analy-
sis. Therefore, it is not clear how much the clustering adjustment influences
the result from this study.

Herbec 2019
Methods Study design: RCT

Country: UK

Recruitment: online via Twitter and Facebook, supplemented by emails and posters within Bupa
and the University College London. The app could also be found through online searches and UK app
stores. Interested participants were directed to the project website.

Study dates: 2015-16

Participants

Baseline characteristics (n = 425)

« Mean age: 32.9 (11.19)

« Female: 45.5% (N =193)

« High school or lower education: 31.3% (N = 133)
« FTND: 21.4% smoke within 5 min of waking
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Herbec 2019 (Continued)

«  White: not stated

Inclusion criteria: (1) UK-based, (2) = 18 years, (3) smoked daily, (4) wanted to make a serious quit at-
tempt, (5) completed registration, (6) were willing to set a QD within 2 weeks of registration, (7) agreed
to follow-up, (8) agreed to, if invited, confirm abstinent with a personal CO monitor posted to them for
free, (9) consented and agreed to Bupa’s End User License Agreement (EULA). Criteria (1)-(5) were as-
sessed through a baseline questionnaire

Exclusion criteria: not explicitly stated

Interventions

BupaQuit: including SF28 (‘SmokeFree28’) app components, including advice, gamification elements +
control app functionality

Control: smartphone app with ‘minimum credible intervention’ that provided users with brief advice
tools for monitoring of the quit progress sharing of progress (number of smoke-free days) on social me-
dia or e-mail

Outcomes

Definition of abstinence: self-reported continuous 6-month abstinence

Funding source

The costs of app development and of conducting the study (including participant recruitment, data col-
lection, the cost of purchasing CO monitors) were covered by Bupa. AH was leading the trial as part of
her PhD funded by British Heart Foundation 4-year PhD Studentship at UCL (FS/13/59/30649). JB EB
salaries are funded by a programme grant from Cancer Research UK (CRUK; C1417/A22962). EB also re-
ceives funding from the NIHR SPHR. RW's salary was funded by CRUK for part of the preparation of this
manuscript.

Conflicts of interest

AH led the BupaQuit trial as part of her PhD funded by the British Heart Foundation and has been em-
ployed by Bupa in a casual role. AH has received unrestricted funds as Global Bridges at Mayo Clinic
and Pfizer Independent Grants for Learing and Change RFP: European Program. LS has received hono-
raria for talks, an unrestricted research grant and travel expenses from Pfizer and Johnson & Johnson,
and has acted as a paid reviewer for grant awarding bodies and a consultant for health care companies.
JB and EB have received an unrestricted grant from Pfizer. AM worked as Digital Manager at Bupa. RW
undertakes research and consultancy and receives fees for speaking from companies that develop and
manufacture SC medications. JB and RW are unpaid members of the scientific steering group of the
Smoke Free mobile application

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Participants were randomised automatically within the app (after registration)

tion (selection bias) in 1:1 ratio to either the intervention or control app (random numbers generat-
ed using a standard JavaScript library)

Allocation concealment Low risk Participants were randomised automatically within the app (after registration)

(selection bias) in 1:1 ratio to either the intervention or control app (random numbers generat-
ed using a standard JavaScript library)

Blinding of outcome as- Low risk Participant involvement was remote in both trial arms

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk High loss to follow-up with 40.2% of participants followed up at 6.5 months, no

(attrition bias) significant differences between groups

All outcomes
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Liao 2018

Methods

Study design: RCT
Country: China

Recruitment: via radio, bus billboards, online (e.g. websites, QQ, WeChat), newspapers, hospitals, and
pharmaciesin China

Study dates: 2016-17

Participants

Baseline characteristics (n = 1369)

« Mean age: 38.1 years (SD 9.79)

« Female: 5.4% (N =74)

 High school or lower education: 25.5% (N = 349)
« FTND:4.6(SD2.16)

« White: not stated

Inclusion criteria: daily Chinese cigarette smokers. = 18 years. Being able to read and write in Chinese.
Owning a text-capable cell phone and knowing how to text. Willing to make an attempt to quit smoking
in the next month. Willing to provide informed consent to participate in the study.

Exclusion criteria: non-smokers. < 18 years. Unable to read and write in Chinese.

Interventions

High-frequency text messaging (HFM): "Happy Quit" mobile phone-based HFM for 12 weeks (3-5
messages/day)

Low-frequency text messaging (LFM): "Happy Quit" mobile phone-based LFM for 12 weeks (3-5 mes-
sages/week)

Control: 1 text message every week, thanking them for being in the study

Outcomes

Definition of abstinence: biochemically confirmed continuous abstinence at 6 months

Funding source

China Medical Board (CMB) Open Competition Program (Grant Number 15-226)

Conflicts of interest

None declared

Notes We compared HFM and LFM to control in the text messaging vs minimal SC support analysis, and com-
pared HFM to LFM in the comparison of higher vs lower frequency text messaging

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Participants were randomly allocated using an independent telephone ran-

tion (selection bias) domisation system that included a minimisation algorithm balancing for sex
(male, female), age (18-34 years, > 34 years), educational level (years of educa-
tion: <=12 years, > 12 years), and FTND score (<=5, > 5)

Allocation concealment Low risk Quote: "Participants, investigators, and research personnel were masked to

(selection bias) treatment allocation"
Participants were randomly allocated using an independent telephone ran-
domisation system

Blinding of outcome as- Low risk Abstinence was biochemically verified

sessment (detection bias)

All outcomes
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Liao 2018 (continued)

Incomplete outcome data  Low risk Quote: "By the end of the 24-week trial period, the trial was completed by
(attrition bias) 83.2%, 74.6%, and 87.1% of participants in the HFM group, LFM group, and
All outcomes control group, respectively"

Naughton 2014

Methods Study design: RCT
Country: UK

Recruitment: participants were recruited from 32 participating primary care practices opportunistical-
ly, through self-referral or referred by a health professional.

Study dates: 2009-11

Participants Baseline characteristics (n =317)

« Mean age: 41.8 years (SD 13.0)

« Female:52.7% (N =167)

+ High school or lower education: not stated
« First cigarette in 30 min: 67.9% (N = 215)

« White: 98.0% (311)

Inclusion criteria: participants aged 18-75 years and current smokers (= 1 cigarette/day and smoked
within previous 7 days) who were willing to quit within 14 days of randomisation, recruited in primary
care. Participants were self-referred or referred by a health professional, able to read English and pro-
vide written informed consent, with a mobile phone and familiar with sending and receiving text mes-
sages

Exclusion criteria: enrolled in another formal SC study or other cessation programme

Interventions Control: 'usual care' consisting of routine 'level 2' SC advice delivered by SC adviser. This included a
brief discussion about smoking habits and history, measurement of expired-air CO, brief advice to quit,
setting a QD within the next 14 days, options for pharmacotherapy, a prescription and arranging a fol-
low-up visit. Usually the opportunity for multiple follow-up visits was offered

Intervention: usual care as above, plus a tailored advice report and a 90-day programme of tailored
text messages generated by the iQuit system (number of messages sent each day varied from 0 to 2,
mean/day over 90 days 1.2). The messages were designed to advise smokers on their quit attempt, pro-
vide information about the consequences of smoking and expectations for quitting, provide encour-
agement, boost self-efficacy, maintain motivation to quit and remind smokers how to cope with diffi-
cult situations

Outcomes Definition of abstinence: self-reported continuous abstinence at 6-month follow-up

Funding source National Institute for Health Research School for Primary Care Research. GP practice costs (NHS Service
Support Costs) were provided by the Comprehensive Local Research Network. ATP was supported by
the NIHR Biomedical Research Centre at Guy's and St Thomas's NHS Foundation Trust and King's Col-

lege London.
Conflicts of interest None declared
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
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Naughton 2014 (Continued)

Random sequence genera-  Low risk Randomised by online programme

tion (selection bias)

Allocation concealment Low risk Randomised by online programme once baseline data collected

(selection bias)

Blinding of outcome as- Low risk Outcomes collected via postal questionnaire, with the same amount of investi-
sessment (detection bias) gator contact between groups

All outcomes

Incomplete outcome data  Low risk 65/303 in control and 70/299 in intervention lost to follow-up at 6 months. ITT

(attrition bias)
All outcomes

analyses presented

Peiris 2019

Methods

Study design: RCT
Country: Australia

Recruitment: via an Aboriginal Community Controlled Health Service, a regional community event,
and the NSW government telephone coaching service

Study dates: 2016-17

Participants

Baseline characteristics (n = 49)

» Mean age: 42 years

« Female: 78% (N =38)

« High school or lower education: 44% (N = 22)
« FTND: low 33% (N = 16)

« White: 0%

Inclusion criteria: participants were eligible if they could provide informed consent and met all of the
following criteria: (1) current smokers aged = 16 years, (2) self-identification as an Aboriginal and/or
Torres Strait Islander person, (3) willing to make an attempt to quit smoking in the next month, and (4)
had access to an iPhone or Android smartphone. Only 1 person per household was invited to partici-
pate in the study

Exclusion criteria: not explicitly stated

Interventions

Intervention: Android or iOS app comprising a personalised profile and quit plan, text and in-app mo-
tivational messages, and a challenge feature allowing users to 'compete’ with others. Support worker
could facilitate and give a tutorial if wanted.

Control: participants were encouraged to make use of all SC support services available to them.

Outcomes

Definition of abstinence: biochemically confirmed continuous abstinence at 6-month follow-up

Funding source

Carried out by the George Institute for Global Health, commissioned by NSW Health

Conflicts of interest

None declared

Notes

Risk of bias
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Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomisation was conducted via a central computer-based randomisation
tion (selection bias) service. Allocation was 1:1 intervention versus control using a minimisation

algorithm to balance for sex, age (< 30 years vs = 30 years), and heaviness of
smoking index score (low (score < 2) vs moderate or high addiction (score > 2))
for nicotine dependence.

Allocation concealment Low risk Central computer-based randomisation
(selection bias)

Blinding of outcome as- Low risk Abstinence was biochemically validated
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 3 lost to follow-up, all in intervention group (3/25). None lost in control group
(attrition bias) (0/24)
All outcomes

Rodgers 2005

Methods Study design: RCT
Country: New Zealand
Recruitment: advertisements on websites, media articles, email and text message mailing lists, and
posters at tertiary institutions
Study date: 2001

Participants Baseline characteristics (n = 1705)
+ Mean age: 22 years
« Female: 58.5% (N =997)
« High school or lower education: not stated
« FTND:5
« Maori (indigenous population): 20.8% (N = 355)
Inclusion criteria: aged = 16 years, smoking daily, wanting to quit within the next month, and were
able to send and receive text messages on their own mobile phone
Exclusion criteria: not explicitly stated

Interventions All participants were informed at their baseline interview of the smoking Quitline and the government
subsidy for nicotine replacement therapy that was available.
Intervention: 6-month programme delivered solely over mobile phone. Participant nominated QD and
received regular personalised text messages with advice, support and distraction, with a countdown
to QD, intensive 4 weeks of 5 or 6 messages/day then maintenance phase of 1 message/2 weeks. Mes-
sages selected from database matched to participant characteristics. Free month of text messaging
from QD. Optional Quit Buddy and Text Crave (messages on demand). Interactive polls and quizzes
Control: 1 text message/2 weeks thanking participants for taking part (text messages had no SC con-
tent)

Outcomes Definition of abstinence: self-reported continuous abstinence at 26 weeks
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Funding source National Heart Foundation of New Zealand, the Cancer Society of New Zealand, Vodafone NZ, Alcatel
and Auckland UniServices.

AR held a Senior Fellowship from the National Heart Foundation.

Conflicts of interest None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Central computerised randomisation

tion (selection bias)

Allocation concealment Low risk Central computerised randomisation, concealed until after assignment
(selection bias)

Blinding of outcome as- Low risk Minimal contact with investigators across groups

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Loss to follow-up at 6 months was 179/853 in the control arm versus 261/852 in
(attrition bias) the intervention arm

All outcomes

Other bias Unclear risk The authors suggested that some participants in the control group may have
thought their incentive at follow-up (month of free text messaging) depended
on reporting quitting. This could account for an unexpected increase in con-
trol group participants reporting quitting from 6 weeks (109 participants) to
6 months (202 participants reporting no smoking in the past 7 days), which
could have led to an underestimation of the effect of the intervention.

Squiers 2017

Methods Study design: RCT
Country: USA

Recruitment: online advertising and search ads via Facebook, Craigslist, Pandora, and Google, Yahoo!
and Bing, plus email recruitment via market research panels

Study dates: 2013-14

Participants Baseline characteristics (n = 4027)

« Age 18-21:20.8% (N = 839)

« Female: 70.2% (N =2825)

« Lessthan high school: 5.6% (N = 225)

« Time to first cigarette 5 min: 27.6% (N = 1110)
« White: 73.7% (N = 2967)

Inclusion criteria: aged 18-29 years. Reside in the USA. Smoke cigarettes at least 5 days/month. Be in-
terested in quitting cigarette use. Not be involved in a cessation programme. Have an active email ac-
count. Be able to receive text messages on their mobile phone. Be the only member of your household
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Squiers 2017 (Continued)

participating in this study. Be willing to share contact information with the study team in order to share
information about the study on a timely basis.

Exclusion criteria: didn't complete baseline survey. The anti-fraud process included automated du-
plication checks of phone numbers, email addresses, and IP addresses. If duplicates were detected,
the individual was excluded from the study. Failure to provide informed consent. Refused the honesty
pledge. Faced technical difficulties (e.g. undelivered text messages). Texted “STOP” at any point before
their QD. Opted out of the study entirely by notifying the project team, typically via email

Interventions

Arm 1: periodic cessation assessments and QD reminder messages (total 11 messages)

Arm 2: arm 1 messages above, plus motivational preparatory messages for 2 weeks prior to partici-
pants’ QD (total 40 messages)

Arm 3: all of the messages from Arms 1 and 2 above, plus 6 weeks of follow-up post-QD messages (total
127 messages)

Outcomes

Definition of abstinence: self-reported 7-day repeat point prevalence abstinence at 32 weeks

Funding source

National Institutes of Health, National Cancer Institute HHSN261201400002B, HHSN26100006,
HHSN26100007

Conflicts of interest

None

Notes We split Arm 1 and compared it with arms 2 and 3 in the comparison of higher- versus lower-frequency
text messaging

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information about the sequence generation process

tion (selection bias)

Allocation concealment Low risk Not stated but as all done online it is very unlikely to have any bias

(selection bias)

Blinding of outcome as- Low risk Minimal contact with investigators

sessment (detection bias)

All outcomes

Incomplete outcome data Low risk There was a 64.4% response rate overall. Arm 1: 846/1313; Arm 2: 933/1400;

(attrition bias)
All outcomes

Arm 3: 824/1314. ITT analysis

Tseng 2017

Methods

Study design: RCT
Country: USA
Recruitment: from large urban HIV clinics

Study dates: 2013-14

Participants

Baseline characteristics (n = 158)

» Mean age: 46.79 years
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Tseng 2017 (Continued)

« Female: 18.4% (N =29)

+ Less than high school: 22.2% (N = 35)

« Time to first cigarette 5 min: 53.8% (N = 85)
« White: 13.3% (N =21)

Inclusion criteria: = 18 years, current patient of the clinics, current or regular smoker (= 5 ciga-
rettes/day), CO = 8 ppm, willing to set a QD within the next 2 weeks, willing to use a mobile phone and
able to read text messages, and eligible to take varenicline

Exclusion criteria: alcohol dependence and active drug abuse, and conditions that would prevent the
use of varenicline

Interventions

Control: received standard care, which consisted of a self-help information sheet, tailored to HIV-pos-
itive and an offer of varenicline for 12 weeks according to the standard dosage schedule. Participants
needed to return to the clinic each 4 weeks to receive further medication. All participants were provid-
ed with a pre-paid mobile phone - the control group received phones to facilitate their ability to call the
quit line and receive text message appointment reminders only

Intervention 1: participants received standard care as above, and 2 text messages/day for 12 weeks. 1
message reminding them to take their medication and 1 motivational message regarding cessation

Intervention 2 (not eligible for inclusion as tests the addition of more intensive behavioural sup-
port and not the text messaging intervention): the standard care and text message interventions de-
scribed above, plus behavioural therapy delivered via 7 proactive mobile phone-delivered counselling
sessions over a 6-week period. These combined cognitive behavioural therapy and motivational inter-
viewing techniques

Outcomes

Definition of abstinence: biochemically confirmed point prevalence abstinence at 6 months

Funding source

National Institutes of Drug Abuse of the National Institutes of Health. The study medication was provid-
ed by Pfizer Inc. The research was supported by the Center for Drug Use and HIV Research. Dr Sherman
is supported in part by a grant from NIDA.

Conflicts of interest

None declared

Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated randomisation schedule, stratified by people smoking
tion (selection bias) 5-10 and people smoking > 10 cigarettes/day
Allocation concealment Low risk After consent and baseline data collected, the research assistant called to re-
(selection bias) ceive the assignment
Blinding of outcome as- Low risk Abstinence was biochemically verified
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk 21/53 participants in the control group and 19/54 in the text message group
(attrition bias) did not complete 24-week follow-up visits. ITT analysis is used in this meta-
All outcomes analysis
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Methods

Study design: RCT
Country: New Zealand

Recruitment: targeted at young people through advertising via radio, Internet, mobile phone, pa-

per-based and online magazines, Maori-specific media of all types, local and national newspapers and
media releases to national media outlets, tertiary education institutions, primary healthcare services,
SC services, large employer health promotion programmes, and posters at cafes/bars/sports/grounds

Study dates: 2007-09

Participants

Baseline characteristics (n = 226)

« Mean age: 27 years

+ Female: 47.3%

+ Lessthan high school: not stated

« Time to first cigarette 5 min: 23% (N = 52)
« White: 52.2% NZ European

Inclusion criteria: = 16 years, current daily smokers ready to quit, and had a video message-capable
phone.

Exclusion criteria: not explicitly stated

Interventions

Intervention: received an automated package of video and text messages over 6 months that was tai-
lored to self-selected QD, role model and timing of messages. Video messages were video diary-style
from a selected 'ordinary' person going through a quit attempt in advance of the participant. Frequen-
cy of messages varied from 1/day in the lead up to QD, 2/day from QD for 4 weeks, then reducing to 1
every 2 days for 2 weeks and then 1 every 4 days for about 20 weeks until 6 months after randomisa-
tion. Extra messages were available on demand to beat cravings and address lapses. Additional web-
site for intervention group participants to review video messages they had been sent (and rate them if
desired), change their selected time periods and change (or add to) their selected role model.

Control: set a QD and received a general health video message sent to their phone every 2 weeks

Outcomes

Definition of abstinence: self-reported continuous abstinence at 6-month follow-up

Funding source

Health Research Council of New Zealand. It was supported by Vodafone NZ who provided free access to
their mobile phone network but was otherwise uninvolved. The intervention was previously funded by
the Digital Strategy Community Partnership Fund, Dept of Internal Affairs, NZ

Conflicts of interest

None declared

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Central computerised randomisation

tion (selection bias)

Allocation concealment Low risk Baseline data collected online, with computer randomisation on submission
(selection bias) of form, and programme automatically assigned - no study staff involved
Blinding of outcome as- Low risk Contact with investigators was minimal in both groups

sessment (detection bias)
All outcomes
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk 32% intervention and 22% control lost to follow-up at 6 months

Wilson 2016

Methods

Study design: RCT
Country: USA
Recruitment: VAMC patients were sent a letter and were called to complete a telephone survey

Study dates: 2017

Participants

Baseline characteristics (n =310)

« Mean age: 57 years

« Female: 10.9% (N =34)

« High school or lower education: 34.2% (N = 106)
« FTND:4

« White: 98.4% (N =305)

Inclusion criteria: = 18 years of age, enrolled at Durham VAMC for ongoing medical care, current smok-

er willing to make a quit attempt in the next 30 days, and English speaking

Exclusion criteria: no access to telephone, severely impaired hearing or speech, active diagnosis of a
psychotic disorder, extended serious illness, and current hospitalisation

Interventions

Control: cognitive-behavioral telephone counselling and a tele-medicine clinic for access to NRT

Intervention: as above, plus a mobile contingency management app. Participants were required to
record CO readings, upload readings via the app, and use the app to check receipt of compensation
and abstinence incentives. Incentives were provided for submitting CO readings pre-QD and for absti-
nence post-QD

Outcomes

Definition of abstinence: self-reported prolonged abstinence at 6 months

Funding source

Department of Veterans Affairs Health Services Research and Development Service

Conflicts of interest

Quote: "The authors have no conflicts of interest to report"

Notes Only published on clinicaltrials.gov (trials register) at this point

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Permuted block randomisation generated a priori using computerised meth-

tion (selection bias) ods

Allocation concealment Unclear risk Randomisation was concealed from study staff for each participant until com-

(selection bias) pletion of baseline measures; however details of how this was concealed were
not given

Blinding of outcome as- Low risk Outcome measures collected by phone surveys. There was minimal contact

sessment (detection bias)

with researchers.
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Wilson 2016 (continued)
All outcomes

Incomplete outcome data  Low risk 18/156 in intervention group lost to follow-up, 15/154 in control group lost to
(attrition bias) follow-up.
All outcomes

Yu 2017

Methods Study design: RCT
Country: China
Recruitment: trained health workers in local maternal-child health centres asked all mothers attend-
ing their initial post-delivery visit (1 month after birth) to complete a short health questionnaire with
questions related to tobacco use and household SHS exposure.
Study date: 2014

Participants Baseline characteristics (n = 342)
« Mean age: 31.8 years (SD 4.5)
« Female: 0% (0/299)
+ High school or lower education: 31.1% (93/299)
« Daily smoking: 77.6% (232/299)
«  White: 0%
Inclusion criteria: families were eligible for inclusion if they met the following criteria: nonsmoking
mothers and their newborns were currently exposed to SHS in the home; fathers currently smoked cig-
arettes in the home; the parents both owned a mobile phone that could receive text messages; and the
family was able to provide informed consent.
Exclusion criteria: newborn older than 6 month when the intervention began; family refused to partic-
ipate when the intervention began

Interventions Intervention IA: in-person health counselling and materials on establishing a smoke-free home
Intervention IB: as above, plus a text message intervention targeted at both parents. The text message
intervention included messages to the mother and her husband on the harms of SHS to the mother and
the infant. The husband received additional cessation text messages to encourage him to quit smoking.
Atotal of 9500 messages were sent to participants.
Control: standard postnatal care, which did not include any tobacco control and cessation counselling
service

Outcomes Definition of abstinence: self-reported SC at 12 months (6 month data also reported)

Funding source National Cancer Institute and the Bill and Melinda Gates Foundation

Conflicts of interest None declared

Notes Framed as a SHS-reduction programme for families with cessation aimed at fathers
We compared IB and control for the text messaging vs minimal behavioural support analysis and com-
pared IA and IB to test text messaging in addition to another form of SC support.

Risk of bias

Bias Authors' judgement  Support for judgement
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Yu 2017 (Continued)

Random sequence genera-  Low risk Randomisation was fully computerised, using no blocks or strata, and each

tion (selection bias) participant was allocated a number: 1 (then assigned to I-A), 2 (then assigned
to I-B), or 3 (then assigned to control group) with equal probability

Allocation concealment Unclear risk Method of concealment is not described

(selection bias)

Blinding of outcome as- Low risk Abstinence was not biochemically validated, however contact was balanced

sessment (detection bias) between arms

All outcomes

Incomplete outcome data  Low risk Group A 103/103 followed up at 6 months, Group B 99/100, Group C 96/96

(attrition bias)
All outcomes

CO: carbon monoxide; FTCD: Fagerstrom test for cigarette dependence; FTND: Fagerstrom Test of Nicotine Dependence; ITT: intention to
treat; IVR: interactive voice response; NIH: National Institutes of Health; NRT: nicotine replacement therapy; NSW: New South Wales; NZ:
New Zealand; ppm: parts per million; QD: quit day/date; RCT: randomised controlled trial; SC: smoking cessation; SD: standard deviation;
SHS: second-hand smoke; SMS: short messaging service; VAMC: Veterans Affairs Medical Center

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
ACTRN12617000491369 Follow-up <6 months
Aigner 2017 Wrong intervention

Applegate 2007

Follow-up <6 months

Bamidis 2017

Wrong study design

Bernstein 2018

Follow-up <6 months

Blasco 2012

Wrong intervention

Brendryen 2008

Wrong intervention

Bricker 2014

Follow-up <6 months

Brinker 2016

Wrong intervention

Bronshtein 2016

Wrong intervention

Buller 2014 Follow-up <6 months
Chow 2012 Wrong intervention
Dale 2014 Wrong intervention

Fingrut 2014

Wrong intervention

Fraser 2014 Wrong intervention
Gritz 2013 Wrong intervention
Mobile phone text messaging and app-based interventions for smoking cessation (Review) 58

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Study

Reason for exclusion

Halpern 2018

Wrong intervention

Hammett 2018

Follow-up <6 months

Hassandra 2017

Wrong patient population

Haug 2008 Follow-up <6 months
Haug 2009 Follow-up <6 months
Haug 2014 Wrong intervention
Kiselev 2011 Wrong intervention
Lazev 2004 Wrong study design
Mason 2016 Wrong outcomes

Mehring 2014

Wrong intervention

Naughton 2012

Follow-up <6 months

Naughton 2017

Follow-up <6 months

NCT01454999 Follow-up <6 months
NCT02245308 Wrong intervention
NCT02844296 Wrong intervention
NCT03177265 Wrong intervention
Obermayer 2004 Wrong study design
Pechmann 2015 Wrong study design

Peng 2013 Wrong intervention
Pollak 2013 Wrong intervention
Riley 2008 Wrong study design
Shi2013 Follow-up <6 months

Skov-Ettrup 2013

Wrong intervention

Skov-Ettrup 2014

Wrong study design

Skov-Ettrup 2016

Wrong intervention

Snider 2011 Wrong study design
Stanczyk 2014 Wrong intervention
Vidrine 2006 Follow-up <6 months
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Study

Reason for exclusion

Vilaplana 2014

Follow-up <6 months

Wizner 2009

Wrong intervention

Ybarra 2012

Follow-up <6 months

Ybarra 2013

Follow-up <6 months

Yuhongxia 2011

Wrong study design

Characteristics of ongoing studies [ordered by study ID]

Cambon 2017

Trial name or title

Pragmatic randomised controlled trial evaluating effectiveness of a smoking cessation e- interven-
tion "Tabac Info Service"

Methods

RCT

Participants

Smokers aged 18+ years in France

Interventions

E-intervention, Tabac Info Service (TIS), by website and mobile application

Control: current practices of smoking cessation in France

Outcomes

Point prevalence abstinence at 6 months

Starting date

January 2017

Contact information

Dr Linda Cambon; Linda.cambon@ehesp.fr

Notes

Funding: this study is funded by the CNAMTS for the period 2016-2018

Collins 2017

Trial name or title

Babies living safe and smokefree (BLiSS)

Methods

RCT

Participants

Female smokers aged 18+, living with a child < 6 years old, in USA

Interventions

Multimodal behavioural intervention (MBI) treatment: mobile app on cessation + Ask advise refer
(AAR) + telephone cessation counselling + NRT gum/lozenge

Control: AAR + telephone nutrition counselling + mobile phone nutrition app

Outcomes

Point prevalence abstinence at 12 months

Starting date

February 2016

Contact information

Bradley N. Collins, collinsb@temple.edu
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Collins 2017 (continued)

Notes

Funding: this project was supported by a grant from the National Institutes of Health (CA188813) to

Lepore and Collins (multi-Pls).

CTRI201801011643

Trial name or title

Tobacco cessation at non communicable disease clinics

Methods

RCT

Participants

Smokers aged 30-80, with 1+ non communicable disease (diabetes, hypertension, CVD, stroke, can-

cer), in India

Interventions

Mobile messages and calls on tobacco cessation + counselling

Control: counselling

Outcomes

Point prevalence abstinence at 6 months

Starting date

May 2018

Contact information

Garima Bhatt, garimabhatt.90@gmail.com; Dr Sonu Goel, sonugoel007@yahoo.co.in

Notes

Source of monetary or material support: Post Graduate Institute of Medical Education and Re-
search Sector 12 Chandigarh

CTRI201803012401

Trial name or title

A clinical trial to study the effect of WhatsApp and pamphlet based quit smoking interference
among software professionals in Bengaluru City

Methods

RCT

Participants

Smokers aged 20-40, software professionals, in India

Interventions

WhatsApp text on tobacco cessation counselling

Control: self-help pamphlet

Outcomes

Smoking abstinence at 6 months

Starting date

November 2017

Contact information

Silpi Chatterjee, dr.silpi510@gmail.com; Archana Krishna Murty, archanakm20@gmail.com

Notes

Graham 2016

Trial name or title

Optimizing text messaging to improve adherence to web-based cessation treatment

Methods

RCT
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Participants

Smokers aged 18+ in USA

Interventions

Phase 1: mobile text messaging (personalisation, integration with web-based programme, tailor-
ing, varying levels of message intensity). Phase 2: BecomeAnEX.org web-based smoking cessation
programme + optimal-adherence text message programme from Phase 1.

Phase 1: full factorial design of 4 factors each with 2 levels (16 arms); Phase 2: 2-arm randomised
trial. Phase 1 control: standard text message programme. Phase 2 control: BecomeAnEX.org web-
based smoking cessation program.

Funding: National Institute on Drug Abuse of the National Institutes of Health (#1 R01 DA
038139-01A1; Graham, PI)

Outcomes

Point prevalence abstinence at 9 months

Starting date

March 2018

Contact information

Amanda L Graham, agraham@truthinitiative.org

Notes

Graham 2017

Trial name or title

An integrated digital/clinical approach to smoking cessation in lung cancer screening

Methods

RCT

Participants

Smokers aged 18+in USA

Interventions

Mobile text messaging + access to BecomeAnEx website + consult with a trained tobacco treatment
specialist

Control: brief cessation counselling

Outcomes

Smoking abstinence at 6 months

Starting date

August 2017

Contact information

Amanda L Graham, agraham@truthinitiative.org

Notes

Funding: National Cancer Institute of the National Institutes of Health under Award Number
RO1CA207048

ISRCTN11154315

Trial name or title

Efficacy of a smoking cessation intervention using smartphones

Methods

RCT

Participants

Smokers aged 18+ and buddies non-smoker aged 18+ in Switzerland

Interventions

Smartphone app (SmokeFree Buddy) to support cessation. The participants choose a buddy (self-
chosen from the personal social network)
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Control: announces a self-set QD, and try to stop smoking on their own

Outcomes

Smoking abstinence at 6 months

Starting date

June 2017

Contact information

Philipp Schwaninger, philipp.schwaninger@uzh.ch

Notes

Funding: University of Zurich (Switzerland)

ISRCTN11318024

Trial name or title

Impact of a smartphone application on smoking cessation: a RCT

Methods

RCT

Participants

Smokers aged 18+ in Switzerland or in France

Interventions

Smartphone app (Stop-tabac) with (1) immediate feedback during episodes of craving and tobac-
co withdrawal symptoms; (2) an interactive 'coach' who provides individually-tailored counselling
messages; (3) a discussion forum (The Tribe) where participants receive support from other users;
(4) fact sheets; a calculator of cigarettes not smoked, money saved, and years of life gained; (5) a
module on NRT

Control: a placebo smartphone app

Outcomes

Smoking abstinence at 6 months

Starting date

September 2018

Contact information

Jean-Francois Etter. ORCID ID: orcid.org/0000-0002-1426-3157. ISG-Campus Biotech, 9 ch. des
Mines, Geneva 1202 Switzerland

Notes

Funder: Swiss National Science Foundation

ISRCTN15396225

Trial name or title

Evaluation of the effectiveness of a text-based mHealth smoking cessation intervention among
high school students in Sweden

Methods

RCT

Participants

Smokers, as high school students, in Sweden

Interventions

Mobile phone text messages of 13 weeks

Control: treatment as usual

Outcomes

Point prevalence abstinence at 6 months

Starting date

November 2017
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Contact information

Ulrika Missener. ORCID ID: orcid.org/0000-0001-5173-5419. Department of Medical and Health
Sciences, Faculty of Medicine and Health, Linkdping university, Linkdping 58183 Sweden

Notes

Funder: Linkdping University (Sweden)

ISRCTN16022919

Trial name or title

Mobile health interventions for smoking cessation services uptake and smoking cessation: a factor-

ial randomised trial in Thailand

Methods

RCT

Participants

Smokers aged 18+ in Thailand

Interventions

Mobile phone text messages for 30 days

Outcomes

Smoking abstinence at 6 months

Control: mobile messages thanking participants for being part of project (contain no behaviour
change)

Starting date

December 2015

Contact information

Pritaporn Kingkaew, umpk@leeds.ac.uk

Notes

Funder: Health Promotion Economic Evaluation Collaborative Center (Thailand)

ISRCTN17964518

Trial name or title

Evaluation of the "Stop Tabac" Android phone application

Methods

RCT

Participants

Smokers aged 18+ in Switzerland

Interventions

Smartphone app (Stop Tabac) to support cessation

Control: placebo (smartphone application with minimal content on stopping smoking

Outcomes

Smoking abstinence at 6 months

Starting date

June 2015

Contact information

Céline Mavrot, celine.mavrot@kpm.unibe.ch

Notes

Funder: Tobacco Control Fund of the Swiss Federal Office of Public Health

ISRCTN33869008

Trial name or title

Mobile phone-based smoking cessation intervention for patients with elective surgery
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ISRCTN33869008 (Continued)

Methods RCT
Participants Smokers, undergoing elective surgery (not children or neonatal), in Sweden
Interventions Mobile phone text messaging, including interactive component

Control: usual care

Outcomes Point prevalence abstinence at 6 months
Starting date September 2017
Contact information Marcus Bendtsen, ORCID ID: orcid.org/0000-0002-8678-1164. Linkdping University, Linkoping 58183
Sweden
Notes Funder: Kamprad Family Foundation (Sweden)
NCT01982110
Trial name or title A mindfulness based application for smoking cessation
Methods RCT
Participants Smokers aged = 18 years in the USA
Interventions A mindfulness-based smartphone app
Outcomes Number of cigarettes smoked at 6 months
Starting date September 2013
Contact information Jennifer Penberthy jkp2n@virginia.edu
Notes
NCT01990079
Trial name or title Use of technological advances to prevent smoking relapse among smokers with PTSD
Methods RCT
Participants Smokers aged 18-70 years in USA
Interventions Quit4ever combines counselling sessions, bupropion and NRT mobile contingency management

and the smartphone application Stay Quit Coach

Outcomes Point prevalence abstinence at 3 and 6 months
Starting date December 2013
Contact information Jean Beckham, Duke University
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NCT01990079 (Continued)

Notes

NCT01995097

Trial name or title

BABY STEPS II: SMS scheduled gradual reduction text messages to help pregnant smokers quit

Methods

RCT

Participants

Female smokers aged 18+, 10-28 week pregnant, in USA

Interventions

Scheduled gradual reduction text messages

Control: support messages only

Outcomes

Point prevalence smoking abstinence at late third trimester (35 weeks)

Starting date

March 2014

Contact information

Kathryn Pollak, Duke University

Notes

Sponsor: Duke University

NCT02037360

Trial name or title

Mobile mindfulness training for smoking cessation

Methods

RCT

Participants

Smokers aged 18-65 years in USA

Interventions

Smartphone-based training programme

Control: free smoking cessation smartphone app

Outcomes

Point prevalence abstinence at 6 months

Starting date

August 2015

Contact information

Judson Brewer judson.brewer@yale.edu

Notes

Sponsor: University of Massachusetts, Worcester

NCT02218281

Trial name or title

Developing a smartphone app with mindfulness training for teen smoking cessation

Methods

RCT

Participants

Smokers aged 13-19 years in USA

Interventions

Smoking cessation treatment delivered through a smartphone app via mindfulness training
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NCT02218281 (Continued)

Control: written smoking cessation materials only

Outcomes

Point prevalence abstinence at 3 and 6 months

Starting date

September 2014

Contact information

Lori Pbert, University of Massachusetts

Notes

Sponsor: University of Massachusetts, Worcester

NCT02218944

Trial name or title

Smoking response inhibition training

Methods

RCT

Participants

Smokers aged 18-45 years in USA

Interventions

Smoking-specific response inhibition training programme in the context of a quit attempt. The task
is based on a modified stop-signal task

Control: placebo has 50% no-go trials, with no-go responses spread evenly across images; active
comparator: response inhibition training: B, 20% of responses are no-go trials, but with no-go re-
sponses spread evenly across the various images.

Outcomes

Smoking relapse at 6 months

Starting date

September 2014

Contact information

Robert D Dvorak, North Dakota State University

Notes

NCT02237898

Trial name or title

Harnessing the power of technology: MoMba for postpartum smoking

Methods

RCT

Participants

Smokers aged 18-50 years in USA

Interventions

MoMba Live Long smartphone application

Control: traditional contingency management with financial incentives

Outcomes

Point prevalence abstinence at 21 months

Starting date

February 2016

Contact information

Ruth M Arnold, ruth.arnold@yale.edu

Notes

Sponsor: Yale University
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NCT02420015

Trial name or title

Mobile health technology to enhance abstinence in smokers with schizophrenia

Methods

RCT

Participants

Smokers aged 18-70 with schizophrenia in USA

Interventions

Multi-Component Mobile-enhanced Treatment for Smoking Cessation (iCOMMIT)

Control: pharmacotherapy + cessation counselling

Outcomes

Prolonged abstinence at 6 month

Starting date

March 2017

Contact information

Jean C Beckham, Duke University

Notes

Sponsor: Duke University

NCT02665208

Trial name or title

A pilot text messaging intervention to reduce smoking in office-based buprenorphine and inpatient
detoxification patients

Methods

RCT

Participants

Smokers aged 18+ with opiate dependence and/or alcohol dependence in USA

Interventions

Smokefreetxt by the National Cancer Institute + prescriptions for NRT

Control: informational pamphlets + prescriptions for NRT

Outcomes

Smoking abstinence at week 1 (time frame: 24 Weeks)

Starting date

March 2015

Contact information

Babak Tofighi, New York University Medical School

Notes

Sponsor: New York University School of Medicine

NCT02724462

Trial name or title

Trial of an innovative smartphone intervention for smoking cessation

Methods

RCT

Participants

Smokers aged 18+ in USA

Interventions

Smartphone-delivered Intervention (SmartQuit)

Control: standard of care smartphone smoking cessation app
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Outcomes

Point prevalence abstinence at 12 months

Starting date

May 2017

Contact information

Jonathan Bricker, Fred Hutchinson Cancer Research Center

Notes

Sponsor: Fred Hutchinson Cancer Research Center

NCT02840513

Trial name or title

Smartphone app and CO self-monitoring for smoking cessation (SMART-CO)

Methods

RCT

Participants

HIV-infected smokers aged 16+ in Switzerland

Interventions

Smartphone coaching app/CO self-monitoring

Control: usual care as regularly provided by their physicians

Outcomes

Smoking abstinence at 6 months

Starting date

June 2017

Contact information

Dmitry Gryaznov, dmitry.gryaznov@usb.ch

Notes

Sponsor: Alain Nordmann, Basel Institute for Clinical Epidemiology and Biostatistics

NCT02901171

Trial name or title

The contribution of a smartphone application to acceptance and commitment therapy group treat-
ment for smoking cessation

Methods

RCT

Participants

Smokers aged 18+ in Ireland

Interventions

Acceptance and Commitment Therapy (ACT) group treatment combined with smartphone applica-
tion

Control: group-based behavioural support programme

Outcomes

Point prevalence abstinence at 6 months

Starting date

September 2016

Contact information

Louise McHugh, University College Dublin

Notes

Sponsor: University College Dublin
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NCT03021655

Trial name or title

A pilot randomised control trial to help youth smokers to quit smoking

Methods

RCT

Participants

Smokers aged 12-25 in Hong Kong

Interventions

Smartphone WhatsApp support group

Control: telephone counselling on quitting

Outcomes

Point prevalence abstinence at 6 months

Starting date

December 2016

Contact information

Ho-cheung Li, william3@hku.hk

Notes

Sponsor: University of Hong Kong

NCT03038542

Trial name or title

Quit4hlth: enhancing tobacco and cancer control through framed text messages

Methods

RCT

Participants

Smokers aged 18+ in USA

Interventions

Gain-framed text messages + standard quit line treatment

Control: standard care text messages + standard quit line treatment

Outcomes

Point prevalence abstinence at 30 weeks

Starting date

May 2016

Contact information

Benjamin Toll, Medical University of South Carolina

Notes

NCT03191019

Trial name or title

A mobile-phone based intervention to support smoking cessation among Chilean women

Methods

RCT

Participants

Female smokers aged 18-24 in Chile

Interventions

Mobile-phone app for smoking cessation

Control: mobile-phone app that will send 1 message every 2 weeks thanking participants for taking
part in the study

Outcomes

Point prevalence abstinence at 6 months
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Starting date

November 2017

Contact information

Carolina Lopez, cxlopez@uc.cl

Notes

NCT03445507

Trial name or title

Effectiveness of a chat bot for smoking cessation: a pragmatic trial in primary care. (Dej@!o)

Methods

RCT

Participants

Smokers aged 18+ in Spain

Interventions

Mobile-phone app of an evidence-based chat bot

Control: usual care given by their usual general practitioners and nurses of primary care health cen-
tres

Outcomes

Continuous abstinence at 6 months

Starting date

October 2018

Contact information

Eduardo Olano-Espinosa, Eduardo.Olano@salud.madrid.org

Notes

Sponsor: Gerencia de Atencién Primaria, Madrid

NCT03495622

Trial name or title

Effectiveness of a combined CHW and text messaging-based tobacco intervention in India (MUKTI)

Methods

RCT

Participants

Smokers aged 18-70 in India

Interventions

Text messaging + motivational interviewing

Control: brief verbal advice

Outcomes

Smoking abstinence at 12 months

Starting date

January 2018

Contact information

Vittal Hejjaji, vitty.hejjy@gmail.com

Notes

Sponsor: University Hospitals Cleveland Medical Center

NCT03538938

Trial name or title

Improving Quitline support study (1QS)
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Methods

RCT

Participants

Smokers aged 18+, covered by MediAid with no more than a high school education in USA

Interventions

SmokefreeTXT + patch (and lozenge) + counselling + financial incentive

Outcomes

Point prevalence abstinence at 6 months

Starting date

June 2018

Contact information

Danielle E. McCarthy, University of Wisconsin

Notes

Sponsor: University of Wisconsin, Madison

NCT03552978

Trial name or title

Tech and telephone smoking cessation treatment for young veterans with PTSD

Methods

RCT

Participants

Veteran smokers aged 18-39 with PTSD in USA

Interventions

Stay Quit Coach (SQC) smartphone app and the iCO Smokerlyzer device and app

Control: referral to the VA Quitline

Outcomes

Point prevalence abstinence at 24 weeks

Starting date

February 2019

Contact information

Ellen Herbst, Ellen.Herbst@va.gov

Notes

Sponsor: University of California, San Francisco

NCT03553173

Trial name or title

So-Lo-Mo intervention applied to the smoking cessation process (So-Lo-Mo)

Methods

RCT

Participants

Smokers aged 18+ in Spain

Interventions

Smartphone So-Lo_Mo app + usual psycho-pharmacological treatment

Control: usual psycho-pharmacological treatment

Outcomes

Smoking abstinence rate at 1 year

Starting date

October 2016

Contact information

Francisco Ortega-Ruiz, Virgen del Rocio University Hiospital
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NCT03553173 (Continued)

Notes

Sponsor: Fundacién Publica Andaluza para la gestion de la Investigacion en Sevilla

Valdivieso-Lopez 2013

Trial name or title

Efficacy of a mobile application in the smoking cessation among young people (TOBB_STOP)

Methods

Cluster-RCT

Participants

Smokers aged 18-30 smoking 10+ cigarettes a day, in Spain

Interventions

Mobile-phone app assisting 6-month implementation of recommendations of a Clinical Practice
Guideline on smoking cessation

Control: usual cal

Outcomes

Point prevalence abstinence at 6 months

Starting date

January 2013

Contact information

Empar Valdivieso-Lépez: tac.tacneg@sci.etrat.oseividlave

Notes

Funding: Jordi Gol i Gurina Foundation. Note: subgroup result paper www.ncbi.nlm.ni-
h.gov/pubmed/30916655

Weng 2018

Trial name or title

Building capacity and promoting smoking cessation in the community via "Quit to Win" contest
2016

Methods

RCT

Participants

Smokers aged 18+ in Hong Kong

Interventions

Mobile phone text messaging for 1 month for cessation referral (2 experimental arms: high intensi-
ty/low intensity)

Control: general very brief advice

Outcomes

Smoking abstinence at 6 months

Starting date

June 2016

Contact information

Man Ping Kelvin Wang, mpwang@hku.hk

Notes

Funding: this study is funded by the Hong Kong Council on Smoking and Health.

CVD: cardiovascular disease; NRT: nicotine replacement therapy; QD: quit day/date; RCT: randomised controlled trial; VA: Veterans Affairs
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Comparison 1. Text messaging versus minimal smoking cessation support

Outcome or subgroup title No. of No. of par-  Statistical method Effect size
studies ticipants

1 Long-term abstinence (all randomised)) 13 14133 Risk Ratio (M-H, Random, 95% Cl) 1.54[1.19,2.00]

2 Long-term abstinence (complete case) 13 11969 Risk Ratio (M-H, Random, 95% Cl) 1.56[1.21,2.02]

Analysis 1.1. Comparison 1 Text messaging versus minimal smoking
cessation support, Outcome 1 Long-term abstinence (all randomised)).

Study or subgroup Text messaging Minimal Risk Ratio Weight Risk Ratio
SC support

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Abroms 2014 41/262 27/241 —— 8.65% 1.4[0.89,2.2]
Abroms 2017 60/250 57/247 - 9.99% 1.04[0.76,1.43]
Borland 2013 68/756 26/422 T 8.82% 1.46[0.94,2.26]
Chan 2015 10/335 17/330 —+ 5.81% 0.58[0.27,1.25]
Cobos-Campos 2017 36/160 15/160 — 7.59% 2.4[1.37,4.21]
Ferguson 2015 13/142 15/142 — 6.3% 0.87[0.43,1.75]
Free 2009 8/102 6/98 — Tt 4.17% 1.28[0.46,3.56]
Free 2011 311/2911 141/2881 + 11.03% 2.18[1.8,2.65]
Haug 2013 18/372 15/383 T+ 6.59% 1.24[0.63,2.41]
Liao 2018 17/284 8/411 — 5.37% 3.08[1.35,7.03]
Liao 2018 44/674 8/411 — 5.99% 3.35[1.59,7.05]
Rodgers 2005 17/852 6/853 —t 4.72% 2.84[1.12,7.16]
Whittaker 2011 29/110 32/116 —— 8.89% 0.96[0.62,1.47]
Yu 2017 22/114 9/114 — 6.09% 2.44[1.18,5.08]
Total (95% CI) 7324 6809 & 100% 1.54[1.19,2]
Total events: 694 (Text messaging), 382 (Minimal SC support)
Heterogeneity: Tau?=0.15; Chi*>=44.82, df=13(P<0.0001); 1>=70.99%
Test for overall effect: Z=3.28(P=0)

Favours minimal support ~ 0-01 0.1 1 10 100 Favours text messaging

Analysis 1.2. Comparison 1 Text messaging versus minimal smoking
cessation support, Outcome 2 Long-term abstinence (complete case).

Study or subgroup Text messaging Minimal Risk Ratio Weight Risk Ratio
SC support
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Abroms 2014 41/189 27/192 —— 8.64% 1.54[0.99,2.4]
Abroms 2017 60/178 57/179 -+ 10.06% 1.06[0.79,1.43]
Borland 2013 68/667 26/356 i 8.74% 1.4[0.91,2.15]
Chan 2015 10/218 17/210 —+ 5.78% 0.57[0.27,1.21]
Cobos-Campos 2017 36/78 15/70 —— 7.99% 2.15[1.3,3.58]
Ferguson 2015 13/120 15/122 —H— 6.25% 0.88[0.44,1.77]
Free 2009 8/100 6/98 —tt 4.1% 1.31[0.47,3.63]
Free 2011 311/2735 141/2789 + 10.91% 2.25[1.86,2.72]
Favours minimal support ~ 0-01 0.1 1 10 100 Favours text messaging
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Study or subgroup Text messaging Minimal Risk Ratio Weight Risk Ratio
SC support

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Haug 2013 18/287 15/272 — 6.54% 1.14[0.58,2.21]
Liao 2018 17/212 8/358 — 5.3% 3.59[1.58,8.17]
Liao 2018 44/561 8/358 — 5.91% 3.51[1.67,7.37]
Rodgers 2005 17/674 6/591 | — 4.64% 2.48[0.99,6.26]
Whittaker 2011 29/75 32/90 - 9.09% 1.09[0.73,1.62]
Yu 2017 22/97 9/93 — 6.06% 2.34[1.14,4.82]
Total (95% CI) 6191 5778 ¢ 100% 1.56[1.21,2.02]
Total events: 694 (Text messaging), 382 (Minimal SC support)
Heterogeneity: Tau?=0.15; Chi*=46.35, df=13(P<0.0001); I>=71.95%
Test for overall effect: Z=3.39(P=0) ‘ ‘ ‘ ‘

Favours minimal support ~ 0-01 0.1 1 10 100 Favours text messaging

Comparison 2. Text messaging versus other smoking cessation intervention

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Long-term abstinence (all randomised) 2 2238 Risk Ratio (M-H, Random, 95% Cl) 0.92[0.61, 1.40]
2 Long-term abstinence (complete case) 2 1813 Risk Ratio (M-H, Random, 95% Cl) 0.93[0.63, 1.36]

Analysis 2.1. Comparison 2 Text messaging versus other smoking
cessation intervention, Outcome 1 Long-term abstinence (all randomised).

Study or subgroup Text messaging Other SC Risk Ratio Weight Risk Ratio
support
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Borland 2013 68/756 70/809 . 76.01% 1.04[0.76,1.43]
Chan 2015 10/335 16/338 — 23.99% 0.63[0.29,1.37]
Total (95% Cl) 1091 1147 <> 100% 0.92[0.61,1.4]

Total events: 78 (Text messaging), 86 (Other SC support)
Heterogeneity: Tau?=0.03; Chi*=1.37, df=1(P=0.24); 1>=26.84%
Test for overall effect: Z=0.38(P=0.7)

Favours other SC support ~ 0-01 0.1 1 10 100 Favours text messaging
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Analysis 2.2. Comparison 2 Text messaging versus other smoking
cessation intervention, Outcome 2 Long-term abstinence (complete case).
Study or subgroup Text messaging Other SC Risk Ratio Weight Risk Ratio
support
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Borland 2013 68/667 70/705 . 78.35% 1.03[0.75,1.41]
Chan 2015 10/218 16/223 — 21.65% 0.64[0.3,1.38]
Total (95% CI) 885 928 <& 100% 0.93[0.63,1.36]
Total events: 78 (Text messaging), 86 (Other SC support)
Heterogeneity: Tau?=0.02; Chi*=1.25, df=1(P=0.26); 1>=20.09%
Test for overall effect: Z=0.39(P=0.7)
5.01 011 1 1‘0 10(;

Favours other SC support

Favours text messaging

Comparison 3. Text messaging + other smoking cessation support versus other smoking cessation support alone

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Long-term abstinence (all randomised) 4 997 Risk Ratio (M-H, Random, 95% Cl) 1.59[1.09, 2.33]
2 Long-term abstinence (complete case) 4 796 Risk Ratio (M-H, Random, 95% Cl) 1.63[1.12,2.37]

Analysis 3.1. Comparison 3 Text messaging + other smoking cessation support versus
other smoking cessation support alone, Outcome 1 Long-term abstinence (all randomised).

Study or subgroup TM + other Other SC Risk Ratio Weight Risk Ratio
SC support support
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Bock 2013 6/30 1/30 —_— 3.4% 6[0.77,46.87]
Naughton 2014 34/299 19/303 —— 49.6% 1.81[1.06,3.11]
Tseng 2017 2/54 2/53 — 3.88% 0.98[0.14,6.71]
Yu 2017 22/114 17/114 —— 43.12% 1.29(0.73,2.3]
Total (95% CI) 497 500 <& 100% 1.59[1.09,2.33]
Total events: 64 (TM + other SC support), 39 (Other SC support)
Heterogeneity: Tau?=0; Chi*=2.6, df=3(P=0.46); 1>=0%
Test for overall effect: Z=2.41(P=0.02)
Favours other SC support ~ 0-01 0.1 1 10 100 Favours TM+other SC supp
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Analysis 3.2. Comparison 3 Text messaging + other smoking cessation support versus
other smoking cessation support alone, Outcome 2 Long-term abstinence (complete case).

Study or subgroup TM + other Other SC Risk Ratio Weight Risk Ratio
SC support support
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Bock 2013 6/27 1/25 - 3.34% 5.56[0.72,42.98]
Naughton 2014 34/232 19/235 i 49.56% 1.81[1.07,3.08]
Tseng 2017 2/37 2/41 — 3.84% 1.11[0.16,7.48]
Yu 2017 22/97 17/102 i 43.26% 1.36[0.77,2.4]
Total (95% CI) 393 403 <& 100% 1.63[1.12,2.37]
Total events: 64 (TM + other SC support), 39 (Other SC support)
Heterogeneity: Tau?=0; Chi?=2.11, df=3(P=0.55); 1>=0%
Test for overall effect: Z=2.56(P=0.01)
6,01 011 1 1‘0 10(;

Favours other SC support

Comparison 4. High-frequency versus low-frequency text messaging

Favours TM+other SC supp

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Long-term abstinence (all randomised) 3 12985 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.95, 1.06]
2 Long-term abstinence (complete case) 3 6798 Risk Ratio (M-H, Random, 95% Cl) 1.04[1.00, 1.09]

Analysis 4.1. Comparison 4 High-frequency versus low-frequency
text messaging, Outcome 1 Long-term abstinence (all randomised).

Study or subgroup Higher fre- Lower fre- Risk Ratio Weight Risk Ratio
quency TM quency TM
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Augustson 2017 1108/4000 1109/4000 -- 66.44% 1[0.93,1.07]
Liao 2018 44/674 17/284 + 1.13% 1.09[0.63,1.88]
Squiers 2017 445/1400 194/656 I 16.78% 1.07[0.93,1.24]
Squiers 2017 371/1314 195/657 — T 15.64% 0.95[0.82,1.1]
Total (95% CI) 7388 5597 L 2 100% 1[0.95,1.06]
Total events: 1968 (Higher frequency TM), 1515 (Lower frequency TM)
Heterogeneity: Tau?=0; Chi*=1.53, df=3(P=0.67); 1>=0%
Test for overall effect: Z=0.16(P=0.87)
Favours lower frequency 1 Favours higher frequency
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Analysis 4.2. Comparison 4 High-frequency versus low-frequency
text messaging, Outcome 2 Long-term abstinence (complete case).

Study or subgroup Higher fre- Lower fre- Risk Ratio Weight Risk Ratio
quency TM quency TM
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

Augustson 2017 1108/1664 1109/1758 . 75.88% 1.06[1,1.11]
Liao 2018 44/561 17/212 * 0.64% 0.98[0.57,1.67]
Squiers 2017 445/933 194/423 T 12.14% 1.04[0.92,1.18]
Squiers 2017 371/824 195/423 —Hh 11.34% 0.98[0.86,1.11]
Total (95% Cl) 3982 2816 > 100% 1.04[1,1.09]

Total events: 1968 (Higher frequency TM), 1515 (Lower frequency TM)
Heterogeneity: Tau?=0; Chi*=1.34, df=3(P=0.72); 1>=0%
Test for overall effect: Z=1.96(P=0.05)

Favours lower frequency 05 07 1 15 2 Favours higher frequency

Comparison 5. Smartphone app versus lower-intensity smoking cessation support

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants

1 Long-term abstinence (all randomised) 5 3079 Risk Ratio (M-H, Random, 95% Cl) 1.00[0.66, 1.52]
1.1 Comparison: minimal non-app SCsup- 2 1645 Risk Ratio (M-H, Random, 95% Cl) 0.82[0.56,1.18]
port

1.2 Comparator: less intensive smartphone 3 1434 Risk Ratio (M-H, Random, 95% Cl) 1.12[0.60, 2.09]
app

2 Long-term abstinence (complete case) 5 1774 Risk Ratio (M-H, Random, 95% Cl) 1.06 [0.72, 1.54]
2.1 Comparison: minimal non-app SC sup- 2 771 Risk Ratio (M-H, Random, 95% Cl) 0.87[0.62, 1.23]
port

2.2 Comparator: less intensive smartphone 3 1003 Risk Ratio (M-H, Random, 95% Cl) 1.18[0.67,2.09]
app

Analysis 5.1. Comparison 5 Smartphone app versus lower-intensity smoking
cessation support, Outcome 1 Long-term abstinence (all randomised).

Study or subgroup Smart- Lower intensity Risk Ratio Weight Risk Ratio
phone app SC suppor
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
5.1.1 Comparison: minimal non-app SC support ‘
Baskerville 2018 49/820 57/779 -'\- 32.42% 0.82[0.56,1.18]
Peiris 2019 0/22 0/24 ‘ Not estimable
Subtotal (95% Cl) 842 803 * 32.42% 0.82[0.56,1.18]
Total events: 49 (Smartphone app), 57 (Lower intensity SC suppor) ‘
Heterogeneity: Not applicable ‘ ‘ ‘ ‘ ‘
Favours less intense supp ~ 0:01 0.1 1 10 100 Favours smartphone app
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Study or subgroup Smart- Lower intensity Risk Ratio Weight Risk Ratio
phone app SC suppor
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Test for overall effect: Z=1.08(P=0.28)
5.1.2 Comparator: less intensive smartphone app
BinDhim 2018 25/342 11/342 — 19.72% 2.27[1.14,4.55]
Garrison 2018 14/143 22/182 —— 21.68% 0.81[0.43,1.53]
Herbec 2019 23/208 29/217 —— 26.19% 0.83[0.5,1.38]
Subtotal (95% Cl) 693 741 S 67.58% 1.12[0.6,2.09]
Total events: 62 (Smartphone app), 62 (Lower intensity SC suppor)
Heterogeneity: Tau?=0.21; Chi*=6.27, df=2(P=0.04); 1>=68.13%
Test for overall effect: Z=0.35(P=0.72)
Total (95% CI) 1535 1544 <> 100% 1[0.66,1.52]
Total events: 111 (Smartphone app), 119 (Lower intensity SC suppor)
Heterogeneity: Tau?=0.1; Chi*=7.26, df=3(P=0.06); 1*=58.68%
Test for overall effect: Z=0(P=1)
Test for subgroup differences: Chi*=0.73, df=1 (P=0.39), 1>=0% ‘ ‘ ‘ ‘
Favours less intense supp ~ 0:01 0.1 1 10 100 Favours smartphone app
Analysis 5.2. Comparison 5 Smartphone app versus lower-intensity smoking
cessation support, Outcome 2 Long-term abstinence (complete case).
Study or subgroup Smart- Lower intensity Risk Ratio Weight Risk Ratio
phone app SC suppor
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
5.2.1 Comparison: minimal non-app SC support ‘
Baskerville 2018 50/354 60/371 -" 33.54% 0.87[0.62,1.23]
Peiris 2019 0/22 0/24 Not estimable
Subtotal (95% CI) 376 395 . 2 33.54% 0.87[0.62,1.23]
Total events: 50 (Smartphone app), 60 (Lower intensity SC suppor)
Heterogeneity: Not applicable
Test for overall effect: Z=0.77(P=0.44)
5.2.2 Comparator: less intensive smartphone app
BinDhim 2018 25/289 11/294 — 18.19% 2.31[1.16,4.61]
Garrison 2018 14/106 22/143 —— 20.59% 0.86[0.46,1.6]
Herbec 2019 23/79 29/92 —a— 27.68% 0.92[0.58,1.46]
Subtotal (95% CI) 474 529 2 66.46% 1.18[0.67,2.09]
Total events: 62 (Smartphone app), 62 (Lower intensity SC suppor)
Heterogeneity: Tau?=0.16; Chi*=5.72, df=2(P=0.06); 1>=65.05%
Test for overall effect: Z=0.57(P=0.57)
Total (95% CI) 850 924 L 2 100% 1.06[0.72,1.54]
Total events: 112 (Smartphone app), 122 (Lower intensity SC suppor)
Heterogeneity: Tau?=0.08; Chi*=6.65, df=3(P=0.08); 1>=54.86%
Test for overall effect: Z=0.28(P=0.78)
Test for subgroup differences: Chi*=0.79, df=1 (P=0.38), 1>=0%
6.01 011 1 1‘0 10(;

Favours less intense supp

Favours smartphone app
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Comparison 6. CO monitoring + contingency management versus smoking cessation support

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Long-term abstinence (all randomised) 2 Risk Ratio (M-H, Random, 95% Cl)  Totals not se-

lected

1.1 Comparison: counselling, nicotine replacement 1 Risk Ratio (M-H, Random, 95% ClI) 0.0 [0.0, 0.0]
therapy and monitoring only app

1.2 Comparison: counselling and nicotine replace- 1 Risk Ratio (M-H, Random, 95% Cl) 0.0 [0.0, 0.0]
ment therapy

2 Long-term abstinence (complete case) 2 Risk Ratio (M-H, Random, 95% CI)  Totals not se-

lected

2.1 Comparison: counselling, nicotine replacement 1 Risk Ratio (M-H, Random, 95% CI)  0.0[0.0, 0.0]
therapy and monitoring only app
2.2 Comparison: counselling and nicotine replace- 1 Risk Ratio (M-H, Random, 95% ClI)  0.0[0.0, 0.0]
ment therapy
Analysis 6.1. Comparison 6 CO monitoring + contingency management versus
smoking cessation support, Outcome 1 Long-term abstinence (all randomised).
Study or subgroup CO mon + contingency SC support Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
6.1.1 Comparison: counselling, nicotine replacement therapy and monitoring only app
Alessi 2017 7/45 8/45 —t— 0.88[0.35,2.21]
6.1.2 Comparison: counselling and nicotine replacement therapy
Wilson 2016 38/156 40/154 ——= 0.94[0.64,1.38]
Favours SC support ~ 0-01 0.1 1 10 100 Favours CO mon+contin
man
Analysis 6.2. Comparison 6 CO monitoring + contingency management versus
smoking cessation support, Outcome 2 Long-term abstinence (complete case).
Study or subgroup CO mon + contingency SC support Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
6.2.1 Comparison: counselling, nicotine replacement therapy and monitoring only app
Alessi 2017 7/38 7/43 e L 1.13[0.44,2.93]
6.2.2 Comparison: counselling and nicotine replacement therapy
Wilson 2016 38/118 40/132 -+ 1.06[0.74,1.54]
Favours SC support ~ 0-01 0.1 1 10 100 Favours CO mon+contin
man
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Comparison 7. Smartphone app + text messaging versus web-based intervention

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Long-term abstinence (all randomised) 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected
2 Long-term abstinence (complete case) 1 Risk Ratio (M-H, Random, 95% Cl) Totals not selected

Analysis 7.1. Comparison 7 Smartphone app + text messaging versus web-
based intervention, Outcome 1 Long-term abstinence (all randomised).

Study or subgroup Smartphone app + TM Web-based intervention Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Danaher 2019 100/633 56/638 ‘ —+ 1.8[1.32,2.45]
Favours web-based int 001 0.1 1 10 100 Favours app + TM

Analysis 7.2. Comparison 7 Smartphone app + text messaging versus web-
based intervention, Outcome 2 Long-term abstinence (complete case).

Study or subgroup Smartphone app + TM Web-based intervention Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Danaher 2019 100/247 56/216 ‘ —+ 1.56[1.19,2.05]
Favours web-based int 001 0.1 1 10 100 Favours app +TM

APPENDICES

Appendix 1. Tobacco Addiction Group Specialised Register search strategy

Searched in Cochrane Register of Studies

#1 Cellular Phone:MH

#2 Cell Phones:MH

#3 MeSH DESCRIPTOR Cellular Phone

#4 MESH DESCRIPTOR Cell Phones

#5 MeSH DESCRIPTOR Text Messaging

#6 (mobile NEAR2 (phone* OR telephon*)):TI,AB,MH,EMT,XKY,KY,KW
#7 (cell* NEAR2 (phone* OR telephon*)):TI,AB,MH,EMT,XKY,KY,KW
#8 smartphone*:TI,AB,MH,EMT,XKY,KY,KW

#9 text messag™*:TI,AB,MH,EMT,XKY,KY,KW

#10 (txt OR pxt OR mms OR sms):TI,AB,MH,EMT,XKY,KY,KW

#11#1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10

WHAT'S NEW
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Date Event Description

23 September 2019 New citation required but conclusions Search updated and 13 new studies added
have not changed

19 June 2019 New search has been performed Search updated 2018, new studies added and text updated

HISTORY

Protocol first published: Issue 3, 2007
Review first published: Issue 4, 2009

Date Event Description

1 October 2015 New search has been performed Updated 2015, seven new studies added and text updated

1 October 2012 New citation required and conclusions Three new included studies added, meta-analysis conducted,
have changed conclusions changed (pooled effect statistically significant)

1 October 2012 New search has been performed Updated 2012, three new studies added and text updated

15 July 2008 Amended Converted to new review format.

5 September 2006 New citation required and conclusions Substantive amendment

have changed
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We have followed the change of policy of the Cochrane Tobacco Addiction Group, and now report our findings using Mantel-Haenszel
random-effect risk ratios rather than as odds ratios.
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