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Abstract

Effectiveness and cost-effectiveness of computer and other
electronic aids for smoking cessation: a systematic review
and network meta-analysis

Y-F Chen,' Jd Madan,? N Welton,? | Yahaya,' P Aveyard,’*® L Bauld,**
D Wang,' A Fry-Smith" and MR Munafo3°*

'School of Health and Population Sciences, University of Birmingham, Birmingham, UK
2School of Social and Community Medicine, University of Bristol, Bristol, UK

3UK Centre for Tobacco Control Studies, University of Nottingham, UK

4School of Management, University of Stirling, Stirling, UK

5School of Experimental Psychology, University of Bristol, Bristol, UK

*Corresponding author

Background: Smoking is harmful to health. On average, lifelong smokers lose 10 years of
life, and about half of all lifelong smokers have their lives shortened by smoking. Stopping
smoking reverses or prevents many of these harms. However, cessation services in the
NHS achieve variable success rates with smokers who want to quit. Approaches to
behaviour change can be supplemented with electronic aids, and this may significantly
increase quit rates and prevent a proportion of cases that relapse.

Objective: The primary research question we sought to answer was: What is the
effectiveness and cost-effectiveness of internet, PC and other electronic aids to help
people stop smoking? We addressed the following three questions: (1) What is the
effectiveness of internet sites, computer programs, mobile telephone text messages and
other electronic aids for smoking cessation and/or reducing relapse? (2) What is the cost-
effectiveness of incorporating internet sites, computer programs, mobile telephone text
messages and other electronic aids into current NHS smoking cessation programmes? and
(3) What are the current gaps in research into the effectiveness of internet sites, computer
programs, mobile telephone text messages and other electronic aids to help people

stop smoking?

Data sources: For the effectiveness review, relevant primary studies were sought from The
Cochrane Library [Cochrane Central Register of Controlled Trials (CENTRAL)] 2009, Issue 4,
and MEDLINE (Ovid), EMBASE (Ovid), PsycINFO (Ovid), Health Management Information
Consortium (HMIC) (Ovid) and Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCOhost) from 1980 to December 2009. In addition, NHS Economic
Evaluation Database (NHS EED) and Database of Abstracts of Reviews of Effects (DARE)
were searched for information on cost-effectiveness and modelling for the same period.
Reference lists of included studies and of relevant systematic reviews were examined to
identify further potentially relevant studies. Research registries of ongoing studies including
National Institute for Health Research (NIHR) Clinical Research Network Portfolio Database,
Current Controlled Trials and ClinicalTrials.gov were also searched, and further information
was sought from contacts with experts.
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Review methods: Randomised controlled trials (RCTs) and quasi-RCTs evaluating smoking
cessation programmes that utilise computer, internet, mobile telephone or other electronic
aids in adult smokers were included in the effectiveness review. Relevant studies of other
design were included in the cost-effectiveness review and supplementary review. Pair-wise
meta-analyses using both random- and fixed-effects models were carried out. Bayesian
mixed-treatment comparisons (MTCs) were also performed. A de novo decision-analytical
model was constructed for estimating the cost-effectiveness of interventions. Expected
value of perfect information (EVPI) was calculated. Narrative synthesis of key themes and
issues that may influence the acceptability and usability of electronic aids was provided in
the supplementary review.

Results: This effectiveness review included 60 RCTs/quasi-RCTs reported in 77
publications. Pooled estimate for prolonged abstinence [relative risk (RR)=1.32, 95%
confidence interval (Cl) 1.21 to 1.45] and point prevalence abstinence (RR=1.14, 95% CI
1.07 to 1.22) suggested that computer and other electronic aids increase the likelihood of
cessation compared with no intervention or generic self-help materials. There was no
significant difference in effect sizes between aid to cessation studies (which provide
support to smokers who are ready to quit) and cessation induction studies (which attempt
to encourage a cessation attempt in smokers who are not yet ready to quit). Results from
MTC also showed small but significant intervention effect (time to relapse, mean hazard
ratio 0.87, 95% credible interval 0.83 to 0.92). Cost-threshold analyses indicated some
form of electronic intervention is likely to be cost-effective when added to non-electronic
behavioural support, but there is substantial uncertainty with regard to what the most
effective (thus most cost-effective) type of electronic intervention is, which warrants further
research. EVPI calculations suggested the upper limit for the benefit of this research is
around £2000-3000 per person.

Limitations: The review focuses on smoking cessation programmes in the adult
population, but does not cover smoking cessation in adolescents. Most available evidence
relates to interventions with a single tailored component, while evidence for different modes
of delivery (e.g. e-mail, text messaging) is limited. Therefore, the findings of lack of
sufficient evidence for proving or refuting effectiveness should not be regarded as evidence
of ineffectiveness. We have examined only a small number of factors that could potentially
influence the effectiveness of the interventions. A comprehensive evaluation of potential
effect modifiers at study level in a systematic review of complex interventions remains
challenging. Information presented in published papers is often insufficient to allow
accurate coding of each intervention or comparator. A limitation of the cost-effectiveness
analysis, shared with several previous cost-effectiveness analyses of smoking cessation
interventions, is that intervention benefit is restricted to the first quit attempt. Exploring the
impact of interventions on subsequent attempts requires more detailed information on
patient event histories than is available from current evidence.

Conclusions: Our effectiveness review concluded that computer and other electronic aids
increase the likelihood of cessation compared with no intervention or generic self-help
materials, but the effect is small. The effectiveness does not appear to vary with respect to
mode of delivery and concurrent non-electronic co-interventions. Our cost-effectiveness
review suggests that making some form of electronic support available to smokers actively
seeking to quit is highly likely to be cost-effective. This is true whether the electronic
intervention is delivered alongside brief advice or more intensive counselling. The key
source of uncertainty is that around the comparative effectiveness of different types of
electronic interventions. Our review suggests that further research is needed on the relative
benefits of different forms of delivery for electronic aids, the content of delivery, and the
acceptability of these technologies for smoking cessation with subpopulations of smokers,
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particularly disadvantaged groups. More evidence is also required on the relationship
between involving users in the design of interventions and the impact this has on
effectiveness, and finally on how electronic aids developed and tested in research settings
are applied in routine practice and in the community.

Funding: The National Institute for Health Research Health Technology

Assessment programme.
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Executive summary

Background and scope

The primary research question we sought to answer was: What is the effectiveness and cost-
effectiveness of internet, PC and other electronic aids to help people stop smoking?

Specifically, we addressed the following three questions:

1. What is the effectiveness of internet sites, computer programs, mobile telephone text
messages, and other electronic aids (alone or in combination with other smoking cessation
support), compared with alternative interventions or no intervention, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?

2. What is the cost-effectiveness of incorporating internet sites, computer programs, mobile
telephone text messages, and other electronic aids into current NHS smoking cessation
programmes, or offering these as an alternative to these programmes, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?

3. What are the current gaps in existing research into the effectiveness of internet sites,
computer programs, mobile telephone text messages and other electronic aids to help people
stop smoking?

Smoking is harmful to health. On average, lifelong smokers lose 10 years of life, and about half
of all lifelong smokers have their lives shortened by smoking. Half of these premature deaths
occur before the age of retirement. Fortunately, stopping smoking reverses or prevents many of
these harms. Stopping smoking before the age of 40 years (when most smokers have smoked

for at least 20 years) results in minimal loss of life expectancy. Computerised interventions have
considerable potential in public health because many people are ambivalent about smoking,
and a good number are prepared to make quit attempts with only modest prompting. Electronic
aids could provide such a prompt and, although most quit attempts end in early failure, a small
proportion succeed. It is possible that the behavioural support provided by electronic aids could
reach many of these smokers who otherwise use no support and thus might have much higher
reach than the NHS Stop Smoking Services.

Methods

Searches of electronic databases were performed in MEDLINE, EMBASE, PsycINFO, Cumulative
Index to Nursing and Allied Health Literature (CINAHL) (all from 1980-2009), Cochrane
Central Register of Controlled Trials (CENTRAL) (2009) and Health Management Information
Consortium (HMIC) (2009) using index and text words that encompassed the concepts of
‘smoker or smoking cessation’ and various types of computer and electronic aids. Retrieved
records were screened and selected for inclusion according to explicit criteria. Selected studies
were included in one of the three component reviews in this report according to their study
design: the effectiveness review focused on randomised controlled trials (RCTs) or quasi-RCTs;
the cost-effectiveness review focused on economic evaluations; and the supplementary review
focused on studies of various designs that provided qualitative evidence. Meta-analyses were
carried out in the effectiveness review where evidence permitted. Narrative synthesis of evidence
was provided in the cost-effectiveness and supplementary reviews. In addition, a Bayesian mixed-
treatment comparison (MTC) meta-analysis was performed to make consistent comparisons
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Xii Executive summary

across multiple interventions. Survival models for the time to relapse allowed the synthesis of
data from studies with different follow-up times. The results of the MTC were used to inform a
decision-analytic model from which estimates were derived of the cost-effectiveness of adding
electronic interventions to conventional smoking cessation support.

Results

Our effectiveness review concluded that computer and other electronic aids increase the
likelihood of cessation compared with no intervention or generic self-help materials, but the
effect is small (prolonged abstinence: relative risk =1.32, 95% confidence interval 1.21 to 1.45).
The effectiveness does not appear to vary with respect to mode of delivery and concurrent non-
electronic co-interventions. Overall, similar sizes of effect are observed in both aid to cessation
studies (which provide support to smokers who are ready to quit) and cessation induction
studies (which attempt to encourage a cessation attempt in smokers who are not yet ready to
quit). Furthermore, the MTC found that the hazard of relapse falls sharply over time, so that
the chance of sustaining a quit attempt increases dramatically once the first month has been
negotiated successfully. The hazard ratio (HR) for electronic interventions as a single class was
0.87 (95% credible interval 0.83 to 0.92). HRs for individual classes of electronic intervention
ranged from 0.85 to 1.02, with large and overlapping credible intervals, reflecting the lack of data
to differentiate between different types of electronic intervention.

Our cost-effectiveness review suggests that making some form of electronic support available
to smokers actively seeking to quit is highly likely to be cost-eftective. This is true whether the
electronic intervention is delivered alongside brief advice or more intensive counselling. For

a willingness to pay (WTP) of £20,000/quality-adjusted life-year (QALY), threshold analysis
found that an electronic intervention would be cost-effective up to a cost of £1053 per user [with
nicotine replacement therapy (NRT) and brief advice] or £1387 (with NRT and counselling). If
the WTP rose to £30,000/QALY, the equivalent thresholds were £1579 and £2081 per user. It is
less clear from the available evidence what form that electronic support should take. What the
analysis does suggest, however, is that the decision is not very sensitive to the cost differentials
between electronic interventions. Instead, the key source of uncertainty is that around the
comparative effectiveness of different types of electronic interventions.

Our results also suggest that such aids may be cost-effective in populations of smokers not
actively looking to quit, based on the finding that the efficacy of electronic interventions is
similar in such populations compared with those actively seeking to quit. However, this is only a
tentative finding based on the information available at present.

Conclusions and recommendations for further research

Neither of the main reviews was able to determine, from the available evidence, what form
electronic aids should take or how the content of interventions may affect outcomes. Evidence
from the supplementary review does not directly fill these research gaps, but it does highlight
some of the factors that may affect the usability and acceptability of interventions and suggests
who is most likely to use electronic aids for smoking cessation. A potential role for electronic
interventions is to cause a quit attempt where motivation did not previously exist. Owing to a
lack of evidence, we were unable to explore the impact of electronic aids in different populations
defined by their motivation to quit - for example, there are few studies that have explored efficacy
of these interventions in smokers who are not yet willing to quit.
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Smokers who choose to use electronic aids are likely to have a similar profile to smokers who
access face-to-face interventions but may have higher levels of education and may be less nicotine
dependent than the general population of smokers. There is little direct evidence to suggest that
electronic aids are likely to encourage younger smokers to quit in larger numbers. There is limited
evidence regarding the acceptability (measured by uptake or continued use) of different forms of
electronic aids amongst subpopulations of smokers, in particular disadvantaged and black and
minority ethnic groups. Particular design features may enhance usability, including involving
users in intervention design, simplifying enrolment procedures in programmes to reduce
dropout, and adding interactive or social support elements to aids, particularly internet sites.

The effectiveness and cost-effectiveness reviews suggest that further research is needed on the
relative benefits of different forms of delivery for electronic aids (internet, mobile telephone)
and the content of delivery (including more research on the efficacy of interactive electronic
aids). The supplementary review, in addition, points to the need for further research on the
acceptability of these technologies for smoking cessation with subpopulations of smokers,
particularly disadvantaged groups. More evidence is also required on the relationship between
involving users in the design of interventions and the impact this has on effectiveness, and on
how electronic aids developed and tested in research settings are applied in routine practice and
in the community.

Compared with previously published reviews that have focused on specific types of computer
and/or other electronic aids, this review is wider in its scope and encompasses all interventions
that make use of automated features brought by the advance in information technology and
telecommunication in the past couple of decades. The broader scope allows us to include a larger
evidence base in this review and to examine the potential impact of different computer/electronic
tools on the effectiveness and cost-effectiveness of the interventions.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the
National Institute for Health Research.
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Chapter 1

Introduction

Background and brief from the Health Technology Assessment programme
The published brief is as described below.

Introduction
The aim of the Health Technology Assessment (HTA) programme is to ensure that high-quality
research information on the costs, effectiveness and broader impact of health technologies is
produced in the most efficient way for those who use, manage, provide care in, or develop policy
for, the NHS. Topics for research are identified and prioritised to meet the needs of the NHS.
HTA forms a substantial portfolio of work within the National Institute for Health Research
(NIHR) and each year about 50 new studies are commissioned to help answer questions of direct
importance to the NHS. The studies include both primary research and evidence synthesis.

Research question
What is the effectiveness and cost-effectiveness of internet, PC and other electronic aids to help
people stop smoking?

1. Technology Computer programs, internet sites, and other electronic media (such as mobile

telephone texts) that help people stop smoking, or enhance the effectiveness of existing

smoking cessation programmes by reducing relapse.

Patient group Adult smokers currently in NHS smoking cessation programmes.

Setting Those relevant to community-based programmes in the UK.

Control or comparator treatment No intervention or standard self-help material treatment.

Design An evidence synthesis of electronic aids that can be used in addition to standard

NHS smoking cessation programmes to address the question that electronic media (and

which aspects of the use of those media) have been shown to be effective in aiding smoking

cessation and also to model the cost-effectiveness of using these media. Researchers should

develop research recommendations for future HTA trials from their findings.

6. Primary outcomes Smoking cessation (ideally biochemically validated cessation rather than
self-report).

7. Minimum duration of follow-up Six months.

A

Background to commissioning brief
Cessation services in the NHS achieve variable success rates with one-to-one and group sessions
with smokers who want to quit, with wide variation across different age groups. Approaches to
behaviour change can be supplemented with electronic aids, and this may significantly increase
quit rates and prevent a proportion of cases that relapse.

In 2007, nearly 15 million households in Great Britain (61%) had internet access;' many more
people use mobile telephones. It is proposed that if computer and internet interventions to aid
smoking cessation were shown to be effective, there would be potential for a large number of
smokers to have access to this type of intervention at minimal cost to health services.
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Introduction

A recent systematic review showed some evidence that computer-based interventions changed
smoking behaviour but identified a need for further research.? We are asking for further evidence
synthesis because we want an estimate of cost-effectiveness and more precise specification of
future research recommendations.

The harm of smoking and the benefits of cessation

Smoking is harmful to health. On average, lifelong smokers lose 10 years of life, and about half of
all lifelong smokers have their lives shortened by smoking.** Half of these premature deaths occur
before the age of retirement.* Fortunately, stopping smoking reverses or prevents many of these
harms. Stopping smoking before the age of 40 years (when most smokers have smoked for at least
20 years) results in minimal loss of life expectancy.? In terms of population health, if no child ever
took up smoking, the effect on mortality in the short to medium term would be relatively modest
(although, of course, considerable over a longer period).” However, if smoking cessation rates
were doubled, the effect in the short term would be considerable. Promoting smoking cessation,
in conjunction with ongoing prevention efforts, is therefore a public health priority.

Most UK smokers are open to the idea of stopping smoking. More than 8 out of 10 smokers wish
they had never started,® 7 out of 10 want to stop smoking,” half of them think that they will be
stopped in a year,” and more than 4 out of 10 try to stop each year.® The problem of persistent
smoking is therefore explained more by the failure of attempts to stop smoking because of
addiction than it is by the desire of smokers to persist with their smoking.

Traditional interventions for promoting smoking cessation

Intervention for smoking cessation may be applied at a population level (e.g. taxation, restrictions
on smoking in public places, health promotion campaigns, restrictions on sales or advertising,
etc.) or at an individual level. Interventions for individual smokers to promote cessation fall

into two broad categories, sometimes termed cessation induction and aid to cessation.’ A typical
cessation induction intervention is physician advice to stop smoking. Physician advice prompts
smokers to make a quit attempt because they are concerned about the effect on their health, a
concern that is reinforced by their doctors.'’ A cessation induction intervention might enhance
cessation because it induces more people to try to stop smoking and a proportion of these people
succeed. It may not enhance the success rates of those attempts to stop. An aid to cessation, in
contrast, makes quitting more successful. Conceptually, there are three methods by which aids to
cessation might work:

m  Enhance the motivation of the smoker to put up with the discomfort of withdrawal and to
resist desires and needs to smoke. Behavioural support or counselling aims to do this.

= Enhance the ability of a smoker to enact their intention to quit, for example by clarifying
plans to cope with cravings. Behavioural support or counselling aims to do this.

m  Reduce the desire or need to smoke. Pharmacotherapy to support smoking cessation
probably works in this way.!!

Thus, an aid to cessation intervention might not prompt individuals to attempt to stop, but would
instead support individuals that do so. This will lead to improved population cessation rates.

The reach of traditional smoking cessation interventions
Smoking cessation interventions are typically given face to face. An archetypal intervention is
advocated in current English and Welsh National Institute for Health and Clinical Excellence
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(NICE) guidelines.'> A smoker attends her or his general practitioner (GP) (family physician) and
is advised to stop smoking (cessation induction). A smoker who agrees to this is offered referral
to the NHS Stop Smoking Services (SSS). There, the smoker will be given regular behavioural
support and will usually be prescribed pharmacotherapy to support the quit attempt (aid

to cessation).

US national guidelines recommend that physicians behave in this way with every smoker at every
consultation.”® NICE guidance is less explicit on the frequency.'? However, there is physician
resistance to giving advice frequently and routinely, and rates of brief advice are much lower

than suggested in guidelines. All UK primary care physicians record smoking status;'* about 30%
of smokers receive advice to quit annually" and about 3% receive pharmacotherapy to support
quitting.'® Perhaps, as a consequence, most people who try to quit do so without support from
the NHS.® Only about 5% of smokers use the NHS SSS annually, out of >40% who try to stop.®

Self-help interventions to reach smokers
Despite their past experience, many smokers believe that they can and should quit smoking
without formal treatment programmes.'” Self-help interventions can support smoking cessation,
by acting either as a cessation induction intervention or as an aid to cessation intervention,
or both. The typical intervention is a leaflet, or perhaps an advertisement, in which a smoker
is confronted with good reasons to stop smoking, as the GP might give in consultation.
Other leaflets aim to take smokers through the quitting process, essentially by writing down
the kind of advice that is typically given in a smoking cessation clinic. A Cochrane review
showed that overall self-help interventions increased cessation rates, with a risk ratio (RR)
of 1.21 [95% confidence interval (CI) 1.05 to 1.39]." The self-help materials did not show
evidence of additional efficacy when added to other interventions, such as physician advice
or pharmacotherapy.

Static, targeted and tailored interventions, and collaborative filtering
In a static information intervention a typical leaflet is produced for all smokers and it is likely
that some information therein will not be relevant for many readers. A targeted information
intervention uses some broad-brush information to ensure that more of the content is relevant to
its reader. For example, leaflets could be geared towards broad groups, such as people planning
to stop smoking and looking for tips and advice on the best way to do this, or to others who are
wondering whether or not they should. Such a self-help intervention could be delivered by leaflet,
using the title of the leaflet to signal its content. In principle, electronic aids such as websites
can function as static leaflets. Many websites feature information about the harms of smoking
and ways to stop smoking that a person could choose to read. There is no obvious reason why
smoking cessation leaflets should not work on the web, and these can be static or targeted.

A tailored intervention is more individualised. A typical behavioural support session will open
with the therapist asking the patient to describe previous attempts to stop smoking and the
difficulties encountered. The therapist will typically assess tobacco dependence. Advice is then
tailored to the individual based on these data, formed around a basic quit plan on which to
draw. A key competency for stop smoking advisors is ‘building rapport’ in order that the client
feels that the practitioner ‘cares’ about their quit attempt and thus does not want to let them
down; it also makes the client more receptive to information. For experienced practitioners
this is where tailoring is most likely to take place, and therefore tailoring of intervention style
as well as information that may be critical. Clearly, only the latter aspect translates to computer
and electronic aids. Tailoring requires some individual assessment and hence uses either a
person or an ‘expert system’ (EXP) to decode questionnaire responses and provide material
tailored to an individual. The Cochrane review'® showed some evidence that tailored materials
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Introduction

were more effective than standard self-help materials, with an RR of 1.31 (95% CI 1.20 to 1.42).
Computerised interventions are nearly always needed to produce tailored self-help interventions.

Websites such as Amazon or iTunes use collaborative filtering to suggest products that one might
like to purchase based on the choices of similar individuals. However, collaborative filtering has
not been used extensively in smoking cessation interventions or more generally in behaviour
change contexts.

Computer and other electronic aids for smoking cessation

Computer and other electronic aids for cessation have been tested both as cessation induction
and aid to cessation interventions, as well as a combination of the two. A typical study of the
effect of electronic aids for cessation would enrol a mixed population of smokers and ask
questions to segment the population into groups. Those who are deemed ready to stop would
be prompted to do so and supported as in an aid to cessation study. Typically, the aids would
involve a mixture of the first two ways to enhance cessation, namely enhancing motivation and
enhancing planning. Most typically, these studies do not involve pharmacotherapy to support
cessation because this would be inappropriate for most participants, most of whom would

not be undertaking a quit attempt near the beginning of the intervention. Such interventions
occasionally encourage the use of medication from other sources, for example a GP. Those
who are not deemed ready to stop would typically be encouraged to work towards stopping by
some means or other, typically by being encouraged to do various psychological or behavioural
exercises. Many of these interventions are based on one or more theories of behavioural change.

A smaller group of interventions have been tested as ‘pure’ aids to cessation. Most typically
these are interventions funded by the pharmaceutical companies to provide added value to
people using their products. Most major manufacturers have these kinds of interventions and
participants need a code from their medication to gain access to the computer program. Here
participants have typically negotiated a quit day with their health-care provider, although with
over-the-counter nicotine replacement therapy (NRT) this is usually not the case. Having a

quit day usually means that a smoker smokes as normal until the day before the quit day. On
the quit day, the person tries not to smoke at all, having typically removed all cigarettes from
the house if possible. In such circumstances, the electronic aids are aiming to provide similar
support as might be provided by face-to-face behavioural support or counselling. A major

focus of these kinds of interventions is motivating adherence to medication, something that is
usually not present or not so prominent in cessation induction or mixed cessation induction
and aid to cessation studies. In addition to providing regular support advice, the electronic aids
can sometimes respond to crises, such as overwhelming urges to smoke or a lapse. Some aid

to cessation interventions can be very intensive, providing daily contact and support, because
smokers have committed to a course of action that they would find difficult to complete without
support. The cessation induction trials tend to have sporadic contact with participants. This is
because it is not usually acceptable to attempt to pressure people into quitting through daily text
messages, whereas a person trying to quit is engaging in a daily struggle and frequent contact can
be helpful.

Potential public health importance
Computerised interventions have considerable potential in public health for at least three
reasons. The first relates to the evidence that many people are ambivalent about smoking,'*" and
a good number are prepared to make quit attempts with only modest prompting.'>* Electronic
aids could provide such a prompt and, although most quit attempts end in early failure, a small
proportion succeed.” Thus prompting more quit attempts will improve population cessation
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rates. The second reason relates to the established efficacy of behavioural support. Although the
most effective support for cessation is the NHS SSS, only about 5% of smokers use this annually,
whereas >40% try to stop.® It is possible that the behavioural support provided by electronic aids
could reach many of these smokers who otherwise use no support and thus might have much
higher reach than the NHS SSS, even if it is somewhat less effective than behavioural support.
Third, medication adherence is also often poor in studies without behavioural support,*** and
better adherence is associated with a higher likelihood of quitting smoking.?** By supporting
adherence to medication, computerised interventions may improve the success of already
effective interventions that are widely used.

The question of whether or not electronic aids are important to public health depends on

their efficacy relative to the comparator, their reach, and their costs. Most smoking cessation
interventions are only modestly effective in the medium term in comparison with other medical
interventions. However, the benefits of cessation are very great and nearly all smoking cessation
interventions are very cheap. Consequently, smoking cessation interventions are among the most
cost-effective of all health-care interventions,* according to NICE, meaning that the cost per
quality-adjusted life-year (QALY) saved is lower than for many other health-care interventions.
At first glance, electronic aids are likely to be cost-effective if they are effective.”” Electronic aids
might be costly to set up but their delivery is either free or very cheap as they require little in

the way of labour costs to deliver. It is as cheap to deliver 5000 interventions as 50, as these can
exploit economies of scale. This feature of electronic aids means that we need to extrapolate from
the costs incurred in a trial to a population in which it might be delivered when considering the
scale of the benefits that might accrue.

Previous reviews on the efficacy of computer and electronic
smoking cessation interventions

We found six relevant reviews, which are summarised in Tables 1-3. These reviews had a

more restricted focus than we had in this report, typically focusing on subsets of electronic
interventions. All of these studies conclude that electronic interventions have evidence of
effectiveness, but the issue of which electronic interventions are most effective remains uncertain.
None of the reviews clearly distinguished between types of interventions or explored whether
effectiveness related to the medium used, intensity of intervention or the type of intervention
delivered. We explore these questions in our review, which encompassed a much wider range

of studies.

Key research questions
This review therefore asks the following key research questions:
= What is the effectiveness of internet sites, computer programs, mobile telephone text
messages, and other electronic aids (alone or in combination with other smoking cessation
support), compared with alternative interventions or no intervention, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?

We address other related questions in an exploratory way. These are:

m  Whether or not the intensity of intervention is associated with increased effectiveness.
Intensity will be measured by number of contacts and whether or not these were interactive.
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m  Whether or not the mode of delivery is associated with effectiveness. This includes issues
such as whether or not the intervention is delivered by letter.

m  Whether or not the effect of the computerised interventions is modified by the presence or
absence of co-interventions, such as pharmacotherapy or in-person behavioural support.

m  What is the cost-effectiveness of incorporating internet sites, computer programs, mobile
telephone text messages, and other electronic aids into current NHS smoking cessation
programmes, or offering these as an alternative to these programmes, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?

The evidence base includes multiple electronic aids and conventional behavioural support
interventions. The effectiveness review of Chapter 2 gives estimates of pair-wise treatment

effects by carrying out a series of separate meta-analyses. This is not appropriate for the cost-
effectiveness review, which requires a single set of coherent treatment effects for all possible
comparisons of treatments relevant to the analysis. We therefore carried out additional evidence
synthesis via a mixed-treatment comparison (MTC), also known as a network meta-analysis. This
exercise is reported in Chapter 3.

To estimate the cost-effectiveness of different electronic smoking cessation aids, we first

searched for cost-effectiveness estimates in the literature. This was done in parallel with the main
effectiveness review, using a single search strategy. This part of the literature review is reported in
Chapter 4. As the results did not fully answer this research question, we carried out an economic
modelling exercise de novo (see Chapter 4: Decision-analytic model, Derivation of cost data for
electronic interventions, Additional model inputs, and Results of the cost-effectiveness analysis). This
drew on the results of the MTC for efficacy, and a range of sources in the literature for additional
parameters (see Chapter 6: Derivation of cost data for electronic interventions and Additional
model inputs).

m  What are the current gaps in existing research into the effectiveness of internet sites,
computer programs, mobile telephone text messages and other electronic aids to help people
stop smoking?

In addition to the effectiveness and cost-effectiveness review of electronic aids to help people
stop smoking, we examine studies that do not meet the inclusion criteria for the main review but
are useful for understanding the acceptability and usability of electronic aids and for identifying
future research recommendations. Findings from this supplementary review are in the form of
an additional narrative synthesis of evidence from studies using a range of research designs. This
narrative should be considered alongside the clinical effectiveness and cost-effectiveness review
findings to form a comprehensive overview of current evidence.

The review therefore consists of four components: (1) the main effectiveness review, which
describes evidence from randomised controlled trials (RCTs) and quasi-RCTs, and focuses
primarily on quantitative estimates of effectiveness; (2) the cost-effectiveness review, which
summarises evidence from published economic evaluations; (3) the supplementary review, which
draws evidence from studies of various designs including uncontrolled observational studies and
qualitative studies, and focuses on factors that might influences effectiveness; and (4) evidence
synthesis using mixed treatment comparison.

Although the published brief specified the inclusion of studies with at least 6-month follow-up
data, we broadened this to include studies with any follow-up period, in an attempt to be
fully inclusive.
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Chapter 2
Review of effectiveness

his chapter describes the methods and results of the main effectiveness review, which

focuses on evidence from RCTs (or quasi-RCTs) regarding the effectiveness of computer
and electronic aids for smoking cessation. The chapter starts with a description of methods used
for the effectiveness review, including an overarching literature search and sifting of studies
that cover all three component reviews. An overview of quantitative evidence from included
studies is then provided through meta-analyses and exploration of heterogeneity between the
studies. This is followed by more detailed descriptions of individual studies, grouped according
to their number of components and mode of delivery (see Grouping of studies and study arms).
The methods and findings of further evidence synthesis modelling using MTC and of the cost-
effectiveness review and supplementary review will be presented in subsequent chapters.

Methods

Search strategies
Searches were conducted in three phases: (1) the scoping searches to identify published and
ongoing systematic reviews, which served as an additional source for identifying relevant
primary studies and provided background information; (2) the main searches for primary studies
to identify all relevant primary studies covering all of the three component reviews (effectiveness,
supplementary and cost-effectiveness); and (3) the updated searches to identify relevant
primary studies published during the preparation of this report. Detailed search strategies are
described below.

Scoping searches

Completed and ongoing systematic reviews were sought from the following resources: The
Cochrane Library Cochrane Database of Systematic Reviews (CDSR), Database of Abstracts of
Reviews of Effects (DARE) and HTA database]; recent additions to DARE and HTA database
via the Centre for Reviews and Dissemination (CRD) website; Aggressive Research Intelligence
Facility (ARIF) Database of Reviews; TRIP database; MEDLINE (Ovid) and EMBASE (Ovid).
Searches were based on index and text words that encompassed the population, smokers who
wish to stop and the interventions, computers and other electronic aids. A search filter for
systematic reviews was added to this strategy. Searches were conducted in April 2009. The results
of the scoping searches were used as background references and a brief description of relevant
systematic reviews identified can be found in Chapter 1.

Search strategies for primary studies
Relevant primary studies were sought from the following resources:

m  Bibliographic databases — The Cochrane Library [Cochrane Central Register of Controlled
Trials (CENTRAL)] 2009, Issue 2, and updated in Issue 4; MEDLINE (Ovid) 1950 - May
Week 4 2009 and updated December Week 5 2009; EMBASE (Ovid) 1980-2009 Week 21 and
updated 2009 Week 53; PsycINFO (Ovid) 1967 - May Week 4 2009 and updated December
Week 4 2009; Health Management Information Consortium (HMIC) (Ovid) March 2009
and updated November 2009; and Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCOhost) 1980 — May 2009 and updated December 2009. Searches were
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based on index and text words that encompassed the population, smokers who wish to stop
and the interventions, computers and other electronic aids.

m  Reference lists of included studies and of relevant systematic reviews were examined to
identify further potentially relevant studies.

m  Research registries of ongoing studies including NITHR Clinical Research Network Portfolio
Database, Current Controlled Trials and ClinicalTrials.gov.

m  Further information was sought from contacts with experts.

All study types were sought to enable each aspect of the systematic review to be informed (i.e.
clinical effectiveness, cost-effectiveness and modelling). NHS EED and DARE were searched in
addition to the databases already mentioned for information on cost-effectiveness and modelling.
The databases were limited from 1980 to May 2009 and updated in December 2009. Searches
were not limited by language.

Search strategies can be found in Appendix 1.

Sifting of records retrieved from searches of electronic databases
Records retrieved from searches were imported into Reference Manager (version 11; Thomson
ResearchSoft, San Francisco, CA, USA), which automatically detected and excluded duplicate
records between electronic databases. Further duplicated records were identified and deleted
manually. The titles and abstracts of the remaining records were examined for relevance by one
of three reviewers (EA, DW, YFC). In order to improve the consistency of the sifting process, the
reviewers independently screened a common set of the first 200 records, compared the results
and resolved any disagreement by discussion before sifting through the remaining records.
The initial sifting aimed to exclude obviously irrelevant records and focused on whether or not
a paper possibly met the intervention criterion (out of the full set of study selection criteria,
described in the next section).

Study selection
The study selection criteria and algorithm are described in Appendix 2. Full-text publications
were ordered for all the records that passed through the initial sifting stage. At least two
reviewers independently assessed the full publications against the inclusion/exclusion criteria
(listed below). Disagreements between reviewers were resolved by discussion and by seeking
further advice from additional members of the project team to reach a consensus. Where
full publications could not be obtained, the records/studies were excluded. Details of these
records (predominantly conference abstracts) are presented in the list of excluded studies (see
Appendix 3).

Inclusion criteria
The key criteria for a study to be included in one of the reviews (i.e. effectiveness review,
supplementary review and cost-effectiveness review) were:

m  Population Predominantly adult smokers (mean age > 18 years).

m Intervention Any smoking cessation programme that utilises computer, internet, mobile
telephone or other electronic aids (other than conventional mass media, such as TV or radio
advertisements) to:

- generate tailored materials, and/or

- present or deliver information (which may not necessarily be tailored), and/or

- facilitate communication, for example chat rooms, blogs, e-mails (except telephone
conversations), and/or

- increase recruitment.
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A paper meeting the above criteria was then considered for inclusion in one of the reviews
according to its study design and measurements of outcomes.

For inclusion in the main effectiveness review, a study needed to be either a RCT or quasi-RCT
(using a method of allocation that is not strictly random but is less likely to introduce bias such
as allocation of alternative options to consecutive participants enrolled) and report at least an
outcome associated with smoking cessation (e.g. point prevalence abstinence and/or prolonged
abstinence). We initially retained studies that reported only motivation to quit smoking for
potential inclusion in the review, but these studies were subsequently excluded as we were unable
to analyse the data related to motivation to quit owing to time constraint.

Economic evaluations (i.e. cost-effectiveness analyses, cost-utility analyses, cost-benefit
analyses) meeting the population and intervention criteria were included in the cost-effectiveness
review. In addition, studies that reported cost information were flagged for potential use in
economic modelling.

Studies of other designs which met the population and intervention criteria were tagged and
separately considered for inclusion in the supplementary review. Further details of the selection
criteria and algorithm can be found in Appendix 2.

Exclusion criteria
Studies that met any of the following criteria were excluded:

m  Population Predominantly smokers < 18 years old (mean age < 18 years).

m  Intervention Interventions targeting solely at smokeless tobacco; interventions aiming
exclusively at modifying the behaviour/enhancing the performance of the providers of a
smoking cessation programme rather than aiming at smokers; the computer/electronic
aids were used solely for passively monitoring smoking behaviour/collecting information
(without using the information to generate further feedback).

®  Study design Commentaries, editorials, surveys, narrative reviews.

Data extraction and quality assessment for effectiveness review
Data from included RCTs/quasi-RCTs were extracted on to a data extraction form by one of
the reviewers (DW, IY, EA, OU). The data extraction form (see Appendix 3) was designed ad
hoc for this review and included details of the citation, study design (population, interventions,
comparators and co-interventions, outcome measures, and statistical methods) and results.
The data extraction form also included a quality assessment checklist, which assesses the
following domains:

methods of randomisation

allocation concealment

similarity in baseline characteristics between groups

similarity in care provided between groups other than the intervention/comparator
being tested

biochemical validation

extent of dropout

presence of differential dropout between groups, and methods for adjustment in analysis
use of intention-to-treat (ITT) analysis.

L

LN T

The main outcome measure of interest is prolonged abstinence. Data on point prevalence
abstinence and other measures of motivation to quit (e.g. movement in the stages of change) were
also recorded.
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All of the extracted data and results of quality assessment were independently checked by another
reviewer to ensure accuracy and consistency. Disagreements were resolved by discussion and/or
consulting a third reviewer.

Grouping of studies and study arms
In an attempt to guide the report structure and to facilitate quantitative analysis, the components
of the care provided in each study arm (irrespective of whether they are considered as an
intervention, a control or a co-intervention) with regard to smoking cessation were coded
using a coding scheme shown in Table 4. Components were categorised as either ‘electronic’ or
‘non-electronic’ and these were coded separately. The coding scheme was developed, piloted,
and revised during the data extraction phase. Coding was undertaken independently by two
reviewers (IY, YFC). Disagreements were resolved by discussion and by seeking further advice/
arbitration from another team member (PA). The coding was finalised before data analysis
took place.

The rationale behind our categorisation in Table 4 is as follows. Given the focus of this review,
interventions (or parts of interventions) were firstly classified as either electronic or non-
electronic. Electronic (or electronic part of) interventions were then grouped into five different
categories (el1-5) according to the number and nature of ‘components’ included within an
intervention. Components were defined according to both the mode of delivery (given that this
review aims to determine which electronic media may be effective) and whether the contents
within each mode of delivery are generic or individually tailored. We think the latter is important
because previous reviews'® suggest that individually tailored materials appear to be more effective
compared with generic, non-tailored (NT) material. Our categorisation therefore attempts to
differentiate electronic interventions primarily on the basis of whether their contents are generic
or tailored. The categorisation also aims to explore whether or not inclusion of more than one
component (i.e. more than one mode of delivery and/or inclusion of both generic and tailored
contents) enhance the effectiveness of interventions.

With respect to non-electronic interventions, our thinking was also informed by the relevant
Cochrane review.”® A simple self-help leaflet is marginally more effective on its own than no
intervention (RR=1.21, 95% CI 1.05 to 1.39) and thus they were coded separately. However,
there is no evidence that self-help material adds to brief advice from a physician. The RR

for brief advice is larger than for a self-help intervention. Likewise, behavioural support or
counselling has been shown to be more effective than brief advice and the evidence indicates
that proactive telephone counselling might be similarly effective as face-to-face counselling.
Pharmacotherapy is also effective in enhancing smoking cessation. There is a common consensus
that behavioural support and pharmacotherapy have additive effects. The coding scheme
therefore groups each of these non-electronic interventions (and the combination of counselling
and pharmacotherapy) separately, with ascending code numbers corresponding to potentially
more effective interventions.

In addition to the coding scheme to categorise individual study arms, each study was also
classified by one reviewer (YFC) with respect to the study population, type of electronic media,
and comparisons made within each study based on the framework shown in Figure 1. The
mapping of studies to the framework provided further guidance on report structure and meta-
analysis within each major section.

We have also attempted to apply a standardised coding with respect to the contents of each
intervention using a taxonomy developed by Abraham and Michie."* However, our initial pilot
indicated that information presented in published papers was often insufficient to allow accurate
coding of each intervention/comparator. Detailed coding and analysis of the contents of the
interventions were therefore not carried out.
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Population
1. Exclusively smokers who were 2. Mixed population with varied 3. Exclusively smokers who were not
interested in quitting interest/readiness to quit interested in quitting/ready to quit
(aid to cessation studies) (cessation induction studies) (cessation induction studies)

Mode of delivery

1. Computer- 2. Stand-alone 3. Mobile telephone- 4. E-mail- 5. Web- 6. Combination
generated, computer based interventions based based of electronic
tailored programs /interactive voice interventions interventions aids
printed response (IVR)
materials

Comparison

0. Compare 1. Compare 2. Compare with 3. Comparing different 4. Directly 5. Other

with no with other non- forms/contents of comparing comparisons

intervention/ untailored electronic interventions within different

usual practice self-help intervention (e.g. each mode of delivery computer/

materials counselling, NRT) electronic aids

FIGURE 1 Classification of included studies in relation to study population, mode of delivery of the electronic
intervention and comparisons made within each study.

Data handling and analysis
Data handling
Numerical data were entered into a Microsoft Excel spreadsheet (Microsoft Corporation,
Redmond, WA, USA). Where possible, data including all randomised patients were used, with
any patients lost to follow-up or with missing data counted as failing to achieve abstinence.
Consequently, unless otherwise stated, meta-analyses presented in this review were undertaken
according to the ITT principle irrespective of whether or not the analyses presented in the
original article were based on ITT. In a few RCTs in which the exact number of participants
randomised to each arm was not reported but total number of participants was known, it was
assumed that the number of participants was distributed equally between trial arms.

Where prolonged abstinence was measured at multiple time points, the 6-month prolonged
abstinence recorded approximately 6 months after the start of the intervention was used for ‘aid
to cessation’ studies (i.e. in smokers who are prepared to quit at the beginning of the studies). For
‘cessation induction’ studies in which some of the smokers are not yet ready to quit at the start

of the studies, the 6-month prolonged abstinence recorded approximately 6 months after the
allowed ‘cessation induction period’ (i.e. from the start of the intervention to the expected quit
day) was preferred if available.

Where more than one point prevalence abstinence rate based on different definitions (e.g.
24-hour, 7-day, etc.) were reported, the 7-day point prevalence abstinence was preferred. A few
studies reported 30-day continuous abstinence. We considered this to be conceptually closer to
point prevalence abstinence rather than prolonged abstinence, and thus 30-day abstinence was
regarded as point prevalence abstinence in meta-analysis.
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TABLE 4 Coding scheme for the categorisation of individual study arms of included studies

Code

Definition?

Examples

Electronic interventions/components

e0

el

e2
e3

ed

eb

Nothing (no electronic component)

Single generic component

Multiple generic components
Single tailored component

Single tailored component + generic
component(s)

Multiple tailored components (= generic
components)

Non-electronic interventions/components

0

a AW NN =

Nothing (no non-electronic component)

Generic self-help material

Brief advice*

Telephone or face-to-face counselling®
Pharmacotherapy®

Counselling + pharmacotherapy®

Interventions with no electronic component, such as face-to-face counselling and NRT (which
are coded separately); electronic reminders not related to the intervention itself;> control group
without any intervention

Generic self-help material delivered by e-mails; static websites (websites containing generic
information without providing tailored feedback to individuals)

Static websites + generic self-help material delivered by e-mails

Computer-generated tailored feedback; interactive websites (websites providing stage-
matched or other feedback tailored to individuals)

Interactive websites + e-mail reminders asking smokers to log on to the websites; stand-alone
tailored computer program + printout of the same output posted to the smokers

Interactive websites + additional computer-generated tailored feedback delivered by post;
interactive website + chat room

Interventions that are fully automated; non-electronic reminders, telephone calls or
questionnaires not related to intervention itself (e.g. for data collection); control group with no
intervention

Self-help manuals, booklets

Smoking cessation advice given during a GP consultation

Quitlines; one-to-one or group counselling

NRT; bupropion (Zyban®, GSK), varenicline (Champix®, Pfizer)
Smoking cessation clinic that offers NRT and one-to-one counselling

Component is defined by the type of electronic device/channel of delivery (e.g. EXPs, mobile telephone text messages, e-mails, websites).

Multiple features available on a website are considered as a single component unless the additional feature involves social interaction (e.g.
online counselling, bulletin board, chat room).

Reminders not related to the intervention itself (e.g. reminders simply for thanking study participants and/or for completing data collection

questionnaires) are not considered as a component.

With or without generic self-help material.

For studies in which both self-reported and biochemically validated abstinence were reported,
data on self-reported abstinence were used in meta-analyses in order to maintain consistency
across studies, given that biochemically validated abstinence was measured/reported only in less
than one-third of included studies. However, data on biochemically validated abstinence were
included in a sensitivity analysis.

Data analysis
Both a pair-wise meta-analysis and a Bayesian MTC were carried out. The methods used for
meta-analysis are described here. Methods used for MTC will be described in Chapter 3.

Interventions in the included studies were categorised according to tailoring of contents and
the number of electronic component(s) using the coding scheme described earlier (upper panel
of Table 4). As only a small number of electronic interventions fell into category e2 (multiple
generic components) and e4 (single tailored component + generic components), these categories
were combined with category el (single generic component) and category e3 (single tailored
component), respectively. The results section of the report therefore consists of three major
sections, with increasing level of tailoring and/or number of different electronic media used in
the interventions being evaluated:

m interventions with single or multiple generic components
® interventions with single tailored component (with or without a generic component)
m interventions with multiple tailored components (with or without a generic component).
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Different electronic interventions evaluated in a multiarm study could be mapped to more than
one section and be analysed and presented in the relevant sections. As a large number of studies
evaluated interventions with a single tailored component, this section is further divided into
subsections according to the mode of delivery of the interventions (type of electronic media) as
shown in Figure 1.

The comparison(s) made within each study was(were) coded according to the framework shown
in Figure 1. Studies with multiple intervention arms could provide information on multiple
comparisons. For example, a three-arm trial that compared A (electronic interventions with
multiple tailored components), B (electronic interventions with a single tailored component) and
C (control group with no intervention) could contribute to three pair-wise comparisons:

m under ‘interventions with a single tailored component’ section:
- Bversus C (comparison code 0, see Figure 1)
m under ‘interventions with multiple tailored components’ section:
- Aversus C (comparison code 0)
- Aversus B (comparison code 3 if A and B use the same mode of delivery or comparison,
code 4 if A and B use different mode of delivery).

Where sufficient data were available, pair-wise meta-analyses of relative risk (RR) of point
prevalence abstinence and prolonged abstinence were carried out using Stata (version 10.0;
StataCorp LP, College Station, TX) for each comparison under each section/subsection.
Comparisons of electronic interventions with no intervention/usual care (comparison

code 0) and with untailored printed self-help material (comparison code 1) were included

in the same meta-analysis considering the possibly limited efficacy of the latter. Given the
potential heterogeneity between studies in terms of participants, interventions, comparators,
co-interventions and duration of follow-up, analyses of 6-month data using a random-effects
model were considered as primary analyses. We chose the 6-month time frame as we considered
it to be sufficiently long for estimating long-term success of smoking cessation, whereas losses

to follow-up are likely to be reasonably low. Analyses using a fixed-effects model and using data
from the longest follow-up of each study were also performed as sensitivity analyses. In order

to maintain the clarity of the forest plots, results from fixed-effects model were not shown.
Generally, they were very similar to results from the random-effects model but with narrower
ClIs. In a few cases the pooled results from the fixed-effects model suggested a larger intervention
effect than results from the random-effects model. The random-effects model remains the more
appropriate method, given the aforementioned heterogeneity between studies.

Within the summary tables of each section/subsection and within each meta-analysis, studies
were grouped as either ‘aid to cessation’ studies or ‘cessation induction’ studies (see Figure I)
according to the readiness to quit of the study participants, which was closely related to the
recruitment strategy of the trials. Within each of these subgroups, studies were then sorted
according to concurrent co-intervention.

Statistical heterogeneity between studies was assessed using the I*-statistic, which ranges from
0% (no heterogeneity beyond what is expected by chance) to 100% (substantial heterogeneity).
Considering the potential ‘clinical’ and methodological heterogeneity between studies included
in this review in terms of study interventions, participants, co-interventions and assessment of
outcomes among other features, many of the forest plots presented in this report were mainly
used to display findings of results from individual studies and demonstrate the heterogeneity in
the findings between the studies. Readers should interpret the displayed pooled results with great
caution, particularly where I* is high (=50%). Funnel plots and Egger’s tests were used to examine
potential publication bias or small study effects.
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Results

Quantity and quality of the evidence
In total, 3969 records remained in the Reference Manager database after duplicate records were
removed. Of these, 270 were considered potentially relevant, and full papers were ordered for
further examination.

The searches for primary studies were updated in December 2009. An additional 151 records
were retrieved from the updated searches, of which 34 were considered potentially relevant and
were ordered. Three additional potentially relevant papers were identified from a reference list of
previous reviews and from contact with experts.

We could not obtain 14 of the 307 papers ordered - all of them conference abstracts. The
remaining 293 papers were examined and 77 papers reporting results from 60 RCTs were
selected for inclusion in the main effectiveness review. Papers potentially relevant for the cost-
effectiveness review and supplementary review were forwarded to relevant team members for
further considerations. A flow diagram for study selection process is shown in Figure 2 and a list
of excluded studies and reasons for exclusion can be found in Appendix 4. Included studies are
described in the following sections according to the categorisation of electronic interventions
shown in Table 4.

Overview of effectiveness
This section provides an overview of the effectiveness of computer and other electronic aids
compared with no or minimal intervention (e.g. generic self-help material) across the different
types of electronic interventions included in this review. Acknowledging the diverse nature
of interventions, participants, methods and context across the included studies, the purpose
of this section is to provide a panoramic view to answer the broad question of whether or not
computer and other electronic aids are effective for smoking cessation. Quantitative findings
from individual studies are presented in forest plots, along with pooled estimate of intervention
effect across studies and measures of heterogeneity between studies. As stated above (see Data
analysis), where the statistical heterogeneity between studies is high (e.g. I*>50%), the forest
plots are mainly used to graphically present results from individual studies and to illustrate the
differences between study findings. The pooled estimates shown in the plots, if not discarded,
need to be interpreted with extreme caution in these cases.

In addition to providing an overall quantitative estimate of effectiveness (where appropriate), the
meta-analyses also offered opportunities to identify major study-level factors that may influence
the estimated size of effects. Three factors were explored by subgroup analyses: (1) aid to
cessation studies compared with cessation induction studies; (2) stratification of studies by mode
of delivery of the interventions; and (3) stratification of studies by concurrent non-electronic
co-interventions. The subgroup (1) was prespecified in the review protocol. Subgroups (2) and
(3) are exploratory. In addition, subgroup/sensitivity analyses were carried out to explore the
impact of quality of method/reporting (generation of random sequence, allocation concealment)
and biochemical validation.

For each analysis, a forest plot for point prevalence abstinence measured at 6 months is first
presented, followed by forest plots for point prevalence abstinence and for prolonged abstinence
at longest follow-up of each study. As only a small number of studies reported 6-month
prolonged abstinence, no separate forest plot is generated for this outcome measure. Funnel
plots examining potential publication bias or small study effects are presented at the end of

this chapter. More detailed descriptions of individual studies and results of other comparisons
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(e.g. direct comparison between different electronic interventions) are presented in subsequent
sections (see Interventions with single or multiple generic components, Interventions with single
tailored component and Interventions with multiple tailored components).

Aid to cessation compared with cessation induction
Results are presented in Figures 3-5. For point prevalence abstinence at 6 months (see Figure 3),
substantial heterogeneity exists within each subgroup of studies (aid to cessation vs cessation
induction) and this prevents valid comparison between the subgroups and meaningful
interpretation of the pooled estimates within and across the subgroups. Point prevalence
abstinence and prolonged abstinence measured at the longest follow-up of each study (see Figures
4 and 5, respectively) suggest that overall the computer and electronic aids are more effective than
control (no intervention or generic self-help material). The effect sizes are small (point prevalence
abstinence, pooled RR = 1.14, 95% CI 1.07 to 1.22) to moderate (prolonged abstinence, pooled
RR=1.32,95% CI 1.21 to 1.45) and do not appear to differ significantly between the subgroups.

There is substantial heterogeneity (I*=51%) among aid to cessation studies for the outcome of
prolonged abstinence (see Figure 5). Further analysis reveals that the heterogeneity may partly be
attributed to the difference between the five studies with single tailored component (RR=1.22,
95% CI 1.10 to 1.37, I=6%) and the two studies with multiple tailored components (RR=2.10,
95% CI 1.25 to 3.53, I*=42%), but a large part of the heterogeneity is attributed to the difference
between the two studies with multiple tailored components as exemplified by the I* value of 42%.

Events, Events, %
Study Components RR (95% CI) treatment control weight
Aid to cessation :
Burling 1989°% Single tailored : - 2.00 (0.55 to 7.24) 6/29 3/29 1.70
Orleans 2000*® Single tailored R R 1.21 (0.92 to 1.58) 81/235 67/235 5.77
Borland 2003 Single tailored ——0—:— 1.20 (0.90 to 1.59) 88/523 74/527 5.70
Rodgers 20057 Single tailored | 1.07 (0.91 to 1.26) 216/852 202/853 6.19
Sutton 2007 Single tailored —o— 1.48 (1.13 to 1.94) 113/599 72/565 5.75
Abroms 2008% Single tailored — 1.75 (0.68 to 4.52) 12/48 5/35 2.56
Free 2009'%° Single tailored —0——: 0.76 (0.41 to 1.41) 15/102 19/98 3.93
Japuntich 200622 Multiple tailored — 1.27 (0.70 to 2.31) 21/140 17/144 4.04
Brendryen 2008a'%* Multiple tailored :—0— 1.71 (1.24 to 2.36) 73/197 43/199 5.51
Brendryen 2008b'% Multiple tailored —— 2.13 (1.32 to 3.44) 42/144 20/146 4.65
Swan 2010'% Multiple tailored —— : 0.99 (0.81 to 1.20) 135/399 138/402 6.09
Subtotal (? = 54.0%, p = 0.016) <)I> 1.26 (1.08 to 1.47) 802/3268 660/3233  51.90
l
Cessation induction :
Prochaska 1993% Single tailored —— 2.40 (1.45 to 3.96) 30/189 25/378 4.54
Kreuter 1996 Single tailored —0——:— 0.76 (0.30 to 1.91) 7/94 10/102 2.64
Dijkstra 1999* Single tailored —_— 0.83 (0.41 to 1.66) 14/420 17/423 3.56
Velicer 1999 Single tailored . 1.38 (1.09 to 1.75) 148/1429 109/1453 5.92
Etter 2001%° Single tailored | —— 2.44 (1.76 to 3.38) 117/1467 48/1467 5.48
Lennox 2001%® Single tailored —0—: 1.02 (0.66 to 1.57) 30/870 59/1740 4.92
Prochaska 2001% Single tailored | — 3.57 (2.82 to 4.53) 174/1358 100/2786 5.91
Prochaska 2001%" Single tailored —-0:— 1.13 (0.67 to 1.90) 42/362 18/175 4.43
Meyer 2008'° Single tailored +————— 2.28 (1.27 to 4.06) 31/488 17/609 413
Schumann 2008'"° Single tailored : 1.02 (0.36 to 2.87) 7/240 7/245 2.30
Prochaska 2001% + Multiple tailored — 0.81 (0.46 to 1.40) 31/374 18/175 4.27
Subtotal (? = 85.5%, p = 0.000) <> 1.48 (1.04 to 2.10) 631/7291 428/9553 48.10
l
Overall (2 = 83.0%, p = 0.000) <> 1.40 (1.15 to 1.70) 1433/10,559  1088/12,786 100.00
|
Note: weights are from random-effects analysis :
1 1 1 1 1
T T T T
0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 3 Point prevalence abstinence measured at 6 months: aid to cessation studies vs cessation induction studies.



DOI: 10.3310/hta16380

Health Technology Assessment 2012; Vol. 16: No. 38

Events, Events, %

Study Components RR (95% CI) treatment  control weight
Aid to cessation ,

Al-Chalabi 2008 Single generic ; 0.82 (0.44 to 1.53) 9/20 11/20 0.92
Burling 1989% Single tailored ——+——— 2.00 (0.55 to 7.24) 6/29 3/29 0.24
Owen 1989% Single tailored —o——-— 0.68 (0.31 to 1.50) 8/82 18/126 0.61
Orleans 2000 Single tailored —— 1.05 (0.77 to 1.44) 60/235 57/235 2.83
Shiffman 2000 Single tailored '—o— 1.41 (1.17 to 1.70)  212/1218 170/1376 5.17
Curry 19913 Single tailored —— 1.13 (0.79 to 1.63) 52/304 46/305 2.29
Shiffman 2001%® Single tailored + 1.09 (0.96 to 1.23)  315/875 366/1105 6.96
Borland 2003¢? Single tailored —l-'— 1.00 (0.77 to 1.30) 91/523 92/527 3.57
Borland 2004°% Single tailored 1.12 (0.92 t0 1.37)  146/521 134/537 4.81
Rodgers 2005™ Single tailored - 1.07 (0.91 to 1.26) 216/852 202/853 5.68
Strecher 2005a" Single tailored —— 1.16 (0.83 to 1.62)  139/1484 40/494 2.56
Swartz 2006%” Single tailored -—o—> 2.46 (1.16 to 5.21) 21171 9/180 0.66
Sutton 2007 Single tailored —— 1.48 (1.13t0 1.94)  113/599 72/565 3.42
Abroms 2008°% Single tailored ——E—o— 1.75 (0.68 to 4.52) 12/48 5/35 0.42
Free 2009™° Single tailored —_— 0.76 (0.41 to 1.41) 15/102 19/98 0.94
Japuntich 2006%2 Multiple tailored ——:»— 1.27 (0.70 to 2.31) 21/140 17/144 1.01
Brendryen 2008'* Multiple tailored —— 1.56 (1.15 to 2.11) 74/197 48/199 2.94
Brendryen 2008'® Multiple tailored —'—o— 1.44 (0.99 to 2.11) 47/144 33/146 2.13
Swan 2010 Multiple tailored E 0.99 (0.81 to 1.20)  135/399 138/402 5.02
Subtotal (? = 3.72%, p = 0.053) <§> 1.17 (1.07 to 1.27) 1692/7943  1480/7376 52.17
Cessation induction E

Prochaska 1993% Single tailored —— 1.66 (1.16 to 2.38) 44/189 53/378 2.32
Strecher 1994% study 1 Single tailored ——F———— 2.36 (0.49 to 11.41) 5/37 2/35 0.16
Curry 1995% Single tailored — 0.84 (0.57 to 1.23) 33/329 79/658 2.10
Kreuter 1996 Single tailored —o——f— 0.71 (0.29 to 1.74) 7/59 10/60 0.47
Dijkstra 1998 Single tailored —— 1.00 (0.6 to 1.65) 28/387 28/386 1.34
Dijkstra 19984 Single tailored <—~——-— 0.24 (0.03 to 2.14) 1/152 4/147 0.08
Dijkstra 19994 Single tailored —_— 0.81 (0.33 to 2.01) 8/206 10/208 0.46
Ershoff 1999 Single tailored —o——f— 0.79 (0.46 to 1.35) 20/133 25/131 1.21
Velicer 1999 Single tailored - 1.24 (1.01 to 1.51)  192/1429 158/1453 4.90
Etter 2001% Single tailored —o-:r 0.99 (0.82 to 1.20)  183/1467 185/1467 5.05
Lennox 2001% Single tailored —— 1.02 (0.66 to 1.57) 30/870 59/1740 1.74
Prochaska 2001%® Single tailored + 1.22 (1.04 to 1.44)  200/1358 336/2786 5.79
Prochaska 2001 Single tailored T 1.31 (0.82 to 2.09) 57/362 21/175 1.53
Lawrence 2003% Single tailored —— 1.06 (0.57 to 1.97) 15/324 26/594 0.93
Prochaska 2004% Single tailored T 1.48 (0.94 to 2.35) 40/349 28/362 1.57
Prochaska 20057 Single tailored _,.._ 1.30 (0.99 to 1.71) 85/352 81/437 3.46
Velicer 2006% Single tailored —— 0.94 (0.59 to 1.50) 46/509 25/261 1.55
Gilbert 2007° Single tailored <«—+———1+ 0.30 (0.07 to 1.36) 2/38 7/40 0.17
Reid 2007%° Single tailored ——E—o— 1.33 (0.81 to 2.16) 23/50 17/49 1.43
Smeets 2007% Single tailored — 0.94 (0.62 to 1.44) 35/221 37/220 1.81
Meyer 2008'%° Single tailored —o— 1.64 (1.19 to 2.27) 75/488 57/609 2.72
Oenema 2008™" Single tailored —_——— 1.28 (0.52 to 3.13) 11/359 8/333 0.47
Schumann 2008'"® Single tailored —0-—5— 0.88 (0.53 to 1.46) 25/240 29/245 1.35
Haug 2009 Single tailored —— 1.12 (0.78 to 1.60) 50/110 26/64 2.32
Prochaska 2001%"+ Multiple tailored —o——-— 0.77 (0.46 to 1.26) 36/374 22/175 1.37
Velicer 2006% + Multiple tailored —— 0.88 (0.55 to 1.41) 42/500 25/261 1.51
Subtotal (? = 26.3%, p = 0.110) <:> 1.12 (1.02 to 1.23) 1293/10,892 1358/13,274 47.83
Overall (? = 29.6%, p = 0.034) <E> 1.14 (1.07 to 1.22) 2985/18,835 2838/20,650 100.00
Note: weights are from random effects analysis E
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FIGURE 4 Point prevalence abstinence measured at longest follow-up of each study: aid to cessation studies vs
cessation induction studies.
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Events, Events, %

Study Components RR (95% CI) treatments control weight
Aid to cessation |
Shiffman 2000 Single tailored L 1.41 (1.17 to 1.70) 212/1218 170/1376 18.06
Shiffman 2001 Single tailored e 1.10 (0.90 to 1.35) 150/916 170/1147 15.90
Borland 2003°" Single tailored —r— 1.15 (0.65 to 2.04) 24/523 21/527 2.32
Borland 2004% Single tailored = 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Sutton 2007 Single tailored e 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Brendryen 2008'* Multiple tailored —_—— 1.71 (1.10 to 2.66) 44/197 26/199 3.82
Brendryen 2008'% Multiple tailored | ———> 2.94 (1.49 to 5.81) 29/144 10/146 1.66
Subtotal (7 = 51.2%, p = 0.056) <j> 1.32 (1.21 to 1.55) 678/4118 582/4497 64.06

1

1
Cessation induction !
Curry 1995% Single tailored —_— 1.40 (0.54 to 3.64) 7/329 10/658 0.85
Dijkstra 1998+ Single tailored —— 2.99 (0.97 to 9.20) 12/387 4/386 0.62
Velicer 1999 Single tailored . 1.33 (0.97 to 1.82) 85/1429 65/1453 7.28
Prochaska 2001%¢ Single tailored —— 1.45 (1.12 to 1.87) 96/1358 136/2786 10.78
Prochaska 2001% Single tailored B B — 1.69 (0.79 to 3.64) 28/362 8/175 1.32
Lawrence 2003% Single tailored X > 3.77 (0.42 to 33.50) 4/324 1/305 0.16
Prochaska 2004%° Single tailored Tt 1.67 (0.95 to 2.95) 29/349 18/362 2.35
Velicer 2006% Single tailored ———— 1.24 (0.72 to 2.13) 41/509 17/261 2.56
Meyer 2008'% Single tailored —— 1.52 (1.02 to 2.26) 50/488 41/609 4.74
Schumann 2008'"° Single tailored —_—— 0.96 (0.48 to 1.89) 15/240 16/245 1.65
Prochaska 2001 + Multiple tailored —_— 1.05 (0.47 to 2.37) 18/374 8/175 1.17
Velicer 2006% + Multiple tailored —_— 1.37 (0.79 to 2.39) 42/500 16/261 2.46
Subtotal (2 = 0.0%, p = 0.913) {> 1.41 (1.23 to 1.63) 427/6649 340/7676 35.94

1

1
Overall (2 = 5.8%, p = 0.386) o 1.32 (1.21 to 1.45) 1105/10,767  922/12,173  100.00

1

1
Note: weights are from random-effects analysis ,

1 1 1 1
T T T

T
0.2 0.5 1 2 5
Favours control Favours intervention

FIGURE 5 Prolonged abstinence measured at longest follow-up of each study: aid to cessation studies vs cessation
induction studies.

Mode of delivery

Stratification of studies according to the mode of delivery of electronic interventions does not
reveal a clear pattern of effect among electronic interventions using different modes of delivery.
For point prevalence abstinence measured at 6 months (Figure 6), significant heterogeneity was
observed among cessation induction studies using computer-generated tailored printed materials,
and among studies using multiple modes of delivery. For point prevalence abstinence measured
at longest follow-up (Figure 7), substantial heterogeneity was also observed within the subgroups
of e-mail-based interventions, web-based interventions and interventions using multiple modes
of delivery. Results for prolonged abstinence (Figure 8) were relatively homogeneous and
suggested that, overall, tailored printed materials (RR=1.29, 95% CI 1.18 to 1.40, ?=0%) and
interventions utilising multiple channels of delivery (RR=1.67, 95% CI 1.16 to 2.39, ’=31.6%)
are effective. The effectiveness of web-based intervention appears to vary between studies/
contexts. The number of studies utilising stand-alone computers, mobile telephone text messages,
interactive voice response (IVR) and e-mails was small. Their effectiveness particularly in terms
of prolonged abstinence has not been demonstrated.

Non-electronic co-interventions

Non-electronic co-interventions that were used in conjunction with electronic interventions
were classified into the following categories: none, self-help material, brief advice, counselling,
pharmacotherapy, and pharmacotherapy plus counselling. Based on point prevalence
abstinence (Figures 9 and 10), computer and electronic aids appear to be effective when

used in conjunction with other non-electronic co-interventions, except when added to a
combination of pharmacotherapy and counselling. Substantial heterogeneity in point prevalence
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Events, Events, %

Study Population RR (95% CIl) treatment control weight
Tailored printed material ,
Orleans 2000 Aid to cessation R are 1.21 (0.92 to 1.58) 81/235 67/235 5.77
Borland 2003 Aid to cessation o 1.20 (0.90 to 1.59) 88/523 74/527 5.70
Sutton 2007 Aid to cessation —S— 1.48 (1.13 to 1.94) 113/599 72/565 5.75
Prochaska 1993% Cessation induction \—<——  2.40 (1.45 to 3.96) 30/189 25/378 4.54
Kreuter 1996 Cessation induction ————&——— 0.76 (0.30 to 1.91) 7/94 10/102 2.64
Dijkstra 1999* Cessation induction — T 0.83 (0.41 to 1.66) 14/420 17/423 3.56
Velicer 1999 Cessation induction — 1.38 (1.09 to 1.75) 148/1429 109/1453 5.92
Etter 2001% Cessation induction e 2.44 (1.16 to 3.38) 117/1467 48/1467 5.48
Lennox 2001% Cessation induction R 1.02 (0.66 to 1.57) 30/870 59/1740 4.92
Prochaska 2001% Cessation induction X —&— 3.57 (2.82 to 4.53) 174/1358 100/2786 5.91
Prochaska 20015 Cessation induction — 1.13 (0.67 to 1.90) 42/362 18/175 4.43
Meyer 2008'%° Cessation induction “———— 2.28 (1.27 to 4.06) 31/488 17/609 4.13
Schumann 2008'"® Cessation Induction ¢ | 1.02 (0.36 to 2.87) 7/240 7/245 2.30
Subtotal (? = 84.3%, p = 0.000) << 1.51 (1.15 to 1.97) 882/8274 623/10,705 61.05

1
Stand-alone computer !
Burling 1989% Aid to cessation . 2.00 (0.55 to 7.24) 6/29 3/29 1.70
Subtotal (7 =.%, p =.) ——r— 7 ——— 2.00(0.55t0 7.24) 6/29 3/29 1.70

1
Mobile telephone text !
Rodgers 20057 Aid to cessation —— 1.07 (0.91 to 1.26) 216/852 202/853 6.19
Free 2009'%° Aid to cessation . | 0.76 (0.41 to 1.41) 15/102 19/98 3.93
Subtotal (? = 10.4%, p = 0.291) <>, 1.03 (0.83 to 1.28) 231/954 221/951 10.12

1
E-mail '
Abroms 2008% Aid to cessation — | T+ 175 (0.68 to 4.52) 12/48 5/35 2.56
Subtotal (= .%, p =.) ——  ——— 1.75(0.68 t0 4.52) 12/48 5/35 2.56

1
Web |
Japuntich 2006% Aid to cessation — e 1.27 (0.70 to 2.31) 21/140 17/144 4.04
Swan 2010 Aid to cessation I 0.99 (0.81 to 1.20) 135/399 138/402 6.09
Subtotal (? = 0.0%, p = 0.425) <> 1.01 (0.84 to 1.21) 156/539 155/546 10.14

1
Multiple X
Brendryen 2008'% Aid to cessation ——— 1.71 (1.24 to 2.36) 73/197 43/199 5.51
Brendryen 2008'% Aid to cessation — 2.13 (1.32 to 3.44) 42/144 20/146 4.65
Prochaska 2001 + Cessation induction —— 0.81 (0.46 to 1.40) 31/374 18/175 4.27
Subtotal (? = 73.1%, p = 0.024) <<'r> 1.47 (0.90 to 2.42) 146/715 81/520 14.43
Overall (? = 83.0%, p = 0.000) <:> 1.40 (1.15 to 1.70) 1433/10,559 1088/12,786 100.00
Note: weights are from random-effects analysis X

1 1 1
T

1
T T
0.2 0.5 1
Favours control

Favours intervention

FIGURE 6 Point prevalence abstinence measured at 6 months, stratified by mode of delivery of interventions.

abstinence measured at 6 months was observed when computer and electronic aids were used

without any non-electronic co-interventions. Results for prolonged abstinence (Figure 11)

are more homogeneous and are broadly consistent with the findings according to point

prevalence abstinence.

Biochemical validation

Seventeen studies adopted some methods of biochemical validation of abstinence, such as
measuring cotinine level in saliva or carbon monoxide level in exhaled air. Four studies

presented data for both self-reported and biochemically validated abstinence, whereas six
studies®*#245°5821% provided data on only biochemically validated abstinence. A further three
studies****”* conducted biochemical validation on a proportion of (usually randomly selected)

39,62,98,120

participants and thus data for biochemically validated abstinence were not available for ITT
analysis. The remaining four studies®*>!°!"* were not included in meta-analyses, as their control
groups were neither ‘no intervention’ nor ‘non-electronic generic self-help material

This section explores the impact of biochemical validation in two subgroup/sensitivity analyses.
First, a subgroup analysis was carried out comparing studies that reported biochemically
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Follow-up Events, Events, %
Study (months) RR (95% CI) treatment control weight
Tailored printed material |
Shiffman 2000* 1.5 o 1.41 (1.17 to 1.70) 212/1218 170/1376 5.17
Shiffman 2001%® 1.5 - 1.09 (0.96 to 1.23) 315/875 366/1105 6.96
Strecher 1994% study 1 3 : . 2.36 (0.49 to 11.41) 5/37 2/35 0.16
Gilbert 2007°' 3 e 0.30 (0.07 to 1.36) 2/38 7/40 0.17
Smeets 2007% 3 e 0.94 (0.62 to 1.44) 35/221 37/220 1.81
Dijkstra 1998% 4 . - 0.24 (0.03 to 2.14) 1/152 4/147 0.08
Kreuter 1996 6 —_———— 0.71 (0.29 to 1.74) 7/59 10/60 0.47
Lennox 2001%® 6 —— 1.02 (0.66 to 1.57) 30/870 59/1740 1.74
Sutton 2007 6 —— 1.48 (1.13 to 1.94) 113/599 72/565 3.42
Dijkstra 1999* 7 —_— 0.81 (0.33 to 2.01) 8/206 10/208 0.46
Owen 1989% 9 —_— 0.68 (0.31 to 1.50) 8/82 18/126 0.61
Orleans 2000 12 —— 1.05 (0.77 to 1.44) 60/235 57/235 2.83
Curry 1991°% 12 —|-0|— 1.13 (0.79 to 1.63) 52/304 46/305 2.29
Borland 2003 12 — 1.00 (0.77 to 1.30) 91/523 92/527 3.57
Borland 2004% 12 L 1.12 (0.92 to 1.37) 146/521 134/537 4.81
Strecher 20057 12 —T— 1.16 (0.83 to 1.62) 139/1484 40/494 2.56
Dijkstra 1998 14 —— 1.00 (0.60 to 1.65) 28/387 28/386 1.34
Prochaska 1993% 18 —— 1.66 (1.16 to 2.38) 44/189 53/378 2.32
Velicer 19994 18 — 1.24 (1.01 to 1.51) 192/1429 158/1453 4.90
Prochaska 2001 18 T 1.31 (0.82 to 2.09) 57/362 21/175 1.53
Velicer 2006 18 — 0.94 (0.59 to 1.50) 46/509 25/261 1.55
Curry 1995% 21 et 0.84 (0.57 to 1.23) 33/329 79/658 2.10
Etter 2001%° 24 —t 0.99 (0.82 to 1.20) 183/1467 185/1467 5.05
Prochaska 2001 24 —— 1.22 (1.04 to 1.44) 200/1358 336/2786 5.79
Prochaska 2004%° 24 T 1.48 (0.94 to 2.35) 40/349 28/362 1.57
Prochaska 2005 24 - 1.30 (0.99 to 1.71) 85/352 81/437 3.46
Meyer 2008'%° 24 —— 1.64 (1.19 to 2.27) 75/488 57/609 2.72
Schumann 2008'"° 24 — et 0.88 (0.53 to 1.46) 25/240 29/245 1.35
Subtotal (? = 31.8%, p = 0.056) o 1.16 (1.07 to 1.25) 2232/14,883  2204/16,937 70.81
1
Stand-alone computer !
Burling 1989% 6 1 . 2.00 (0.55 to 7.24) 6/29 3/29 0.24
Lawrence 2003% 18 —_— 1.06 (0.57 to 1.97) 15/324 26/594 0.93
Subtotal (? = 0.0%, p = 0.382) e 1.19 (0.68 to 2.09) 21/353 29/623 1.17
Mobile telephone text |
Haug 2009'?' 3 —— 1.12 (0.78 to 1.60) 50/110 26/64 2.32
Rodgers 20057 6 — 1.07 (0.91 to 1.26) 216/852 202/853 5.68
Free 2009'% 6 — 0.76 (0.41 to 1.41) 15/102 19/98 0.94
Subtotal (? = 0.0%, p = 0.540) :? 1.06 (0.91 to 1.23) 281/1084 247/1015 8.94
IVR ,
Ershoff 1999 4 — 0.79 (0.46 to 1.35) 20/133 25/131 1.21
Reid 2007% 12 e 1.33 (0.81 to 2.16) 23/50 17/49 1.43
Subtotal (? = 50.7%, p = 0.154) S 1.03 (0.62 to 1.73) 43/183 42/180 2.64
1
Email ,
Al-Chalabi 2008 1 —_— 0.82 (0.44 to 1.53) 9/20 11/20 0.92
Abroms 2008°% 6 —t 1.75 (0.68 to 4.52) 12/48 5/35 0.42
Subtotal (? = 46.3%, p = 0.172) _ 1.10 (0.52 to 2.36) 21/68 16/55 1.34
1
Web '
Oenema 2008 1 —_—ttre—————— 1.28 (0.52 to 3.13) 11/359 8/333 0.47
Swartz 2006%” 3 ———> 2.46 (1.16 to 5.21) 21/171 9/180 0.66
Japuntich 2006% 6 — 1.27 (0.70 to 2.31) 21/140 17/144 1.01
Swan 2010 6 0.99 (0.81 to 1.20) 135/399 138/402 5.02
Subtotal (? = 49.8%, p = 0.113) + 1.27 (0.86 to 1.87) 188/1069 172/1059 7.15
1
Multiple .
Brendryen 2008'* 12 —— 1.56 (1.15 to 2.11) 74/197 48/199 2.94
Brendryen 2008'%® 12 —-— 1.44 (0.99 to 2.11) 47144 33/146 2.13
Prochaska 2001 + 18 e 0.77 (0.46 to 1.26) 36/374 22/175 1.37
Velicer 2006%8 + 30 —— 0.88 (0.55 to 1.41) 42/500 25/261 1.51
Subtotal (? = 64.6%, p = 0.037) <::> 1.15 (0.82 to 1.62) 199/1215 128/781 7.95
Overall (? = 29.6%, p = 0.034) $ 1.14 (1.07 to 1.22) 2985/18,835  2838/20,650  100.00
1
Note: weights are from random-effects analysis ,
: : ] :
0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 7 Point prevalence abstinence measured at longest follow-up of each study, stratified by mode of delivery of
interventions.
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Follow-up Events, Events, %

Study (months) RR (95% CI) treatment control weight
Tailored printed material E

Shiffman 2000 3 —— 1.41 (1.17 to 1.70) 212/1218 170/1376 18.06
Shiffman 2001% 3 — 1.10 (0.90 to 1.35) 150/916 170/1147 15.90
Sutton 2007 6 e 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Borland 2003°" 12 —_——— 1.15 (0.65 to 2.04) 24/523 21/527 2.32
Borland 2004°% 12 T 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Dijkstra 1998 14 —:—OH 2.99 (0.97 to 9.20) 12/387 4/386 0.62
Velicer 1999 18 T— 1.33 (0.97 to 1.82) 85/1429 65/1453 7.28
Prochaska 2001%" 18 — 1.69 (0.79 to 3.64) 28/362 8/175 1.32
Curry 1995% 21 —_—r——— 1.40 (0.54 to 3.64) 7/329 10/658 0.85
Prochaska 2001% 24 —t— 1.45 (1.12 to 1.87) 96/1358 136/2786 10.78
Prochaska 2004%° 24 I — 1.67 (0.95 to 2.95) 29/349 18/362 2.35
Meyer 2008'%° 24 —— 1.52 (1.02 to 2.26) 50/488 41/609 4.74
Schumann 2008'"° 24 — 0.96 (0.48 to 1.89) 15/240 16/245 1.65
Velicer 2006% 30 e 1.24 (0.72 to 2.13) 41/509 17/261 2.56
Subtotal (? = 0.0%, p = 0.616) 1.29 (1.18 to 1.40) 968/9228 861/11,087 90.73

Stand-alone computer

B

Lawrence 2003% 18 - 3.77 (0.42 to 33.50) 4/324 1/305 0.16
Subtotal —_— 3.77 (0.42 to 33.50) 4/324 1/305 0.16
1
1
Multiple |
Brendryen 2008'* 12 —— 1.71 (1.10 to 2.66) 44/197 26/199 3.82
Brendryen 2008'% 12 | ——> 2.94 (1.49 to 5.81) 29/144 10/146 1.66
Prochaska 2001% + 18 R 1.05 (0.47 to 2.37) 18/374 8/175 117
Velicer 2006% + 30 S 1.37 (0.79 to 2.39) 42/500 16/261 2.46
Subtotal (? = 31.6%, p = 0.223) S 1.67 (1.16 to 2.39) 133/1215 60/781 9.11
1
1
Overall (? = 5.8%, p = 0.386) <> 1.32 (1.21 to 1.45) 1105/10,767  922/12,173  100.00
1
1
Note: weights are from random-effects analysis X
1 1 1 1 1
T T T T
0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 8 Prolonged abstinence measured at longest follow-up of each study, stratified by mode of delivery of
interventions.

validated abstinence to studies that only reported self-reported abstinence. Where both
biochemically validated and self-reported data were available, the former was used in this
analysis (in contrast with the main analysis, for which self-reported abstinence took preference).
As mentioned above, in a few studies*****”* biochemical validation was conducted in a small
proportion of participants. These studies were included in the ‘biochemically validated’ group
in this analysis, although only self-reported abstinence was available and was included in the
analysis. In these cases the limited biochemical validation was more akin to bogus pipeline and
thus this sensitivity analysis explores, in part, the effect of biochemical validation and/or bogus
pipeline compared with no validation at all. Second, a sensitivity analysis was conducted using
the four studies*****!2° in which both self-reported and biochemically validated abstinence was
reported. This analysis allows comparison and contrast between these two types of data without
being confounded by other study characteristics.

Figure 12 shows the results of studies with and without biochemical validation for point
prevalence abstinence at 6 months. The pooled RR (1.09, 95% CI 0.94 to 1.27) for studies with
biochemical validation suggests a much smaller and statistically insignificant effect than for the
pooled RR for studies without biochemical validation. The statistical heterogeneity among the
latter studies was very high (I*=85.5%) and thus the pooled estimate is difficult to interpret and
further investigation of source of heterogeneity is required.
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Events, Events, %
Study Population RR (95% CI) treatment control weight
1
None ,
Rodgers 20057 Aid to cessation - 1.07 (0.91 to 1.26) 216/852 202/853 6.19
Brendryen 2008'% Aid to cessation ——— 2.13 (1.32 to 3.44) 42/144 20/146 4.65
Free 2009'%° Aid to cessation — 0.76 (0.41 to 1.41) 15/102 19/98 3.93
Prochaska 1993% Cessation induction ——— 2.40 (1.45 to 3.96) 30/189 25/378 4.54
Kreuter 1996 Cessation induction =~ ———&—F1— 0.76 (0.30 to 1.91) 7/94 10/102 2.64
Dijkstra 1999 Cessation induction — 0.83 (0.41 to 1.66) 14/420 17/423 3.56
Etter 2001%° Cessation induction | ——— 2.44 (1.76 to 3.38) 117/1467 48/1467 5.48
Lennox 2001%® Cessation induction — 1.02 (0.66 to 1.57) 30/870 59/1740 4.92
Prochaska 2001 Cessation induction | —— 3.57 (2.82 to 4.53) 174/1358 100/2786 5.91
Prochaska 2001%” Cessation induction —t—— 1.13 (0.67 to 1.90) 42/362 18/175 4.43
Prochaska 2001%" +  Cessation induction —T 0.81 (0.46 to 1.40) 31/374 18/175 4.27
Meyer 2008'®° Cessation induction e 2.28 (1.27 to 4.06) 31/488 17/609 4.13
Schumann 2008'"° Cessation induction 1.02 (0.36 to 2.87) 7/240 7/245 2.30
Subtotal (? = 88.2%, p = 0.000) <:> 1.41 (1.00 to 1.98) 756/6960 560/9197 56.95
1
Brief advice X
Borland 2003°" Aid to cessation - 1.20 (0.90 to 1.59) 88/523 74/527 5.70
Abrams 2008% Aid to cessation —_—t 1.75 (0.68 to 4.52) 12/48 5/35 2.56
Velicer 1999 Cessation induction —— 1.38 (1.09 to 1.75) 148/1429 109/1453 5.92
Subtotal (2 = 0.0%, p = 0.630) | 1.32 (1.10 to 1.57) 248/2000 188/2015 14.18
<>
Counselling X
Burling 1989% Aid to cessation e 2.00 (0.55 to 7.24) 6/29 3/29 1.70
Sutton 2007%" Aid to cessation — 1.48 (1.13 to 1.94) 113/599 72/565 5.75
Subtotal (? = 0.0%, p = 0.654) <= 1.50 (1.15 to 1.96) 119/628 75/594 7.45
1
Pharmacotherapy E
Orleans 2000 Aid to cessation B 1.21 (0.92 to 1.58) 81/235 67/235 5.77
Brendryen 2008'* Aid to cessation - 1.71 (1.24 to 2.36) 73/197 43/199 5.51
Subtotal (? = 62.7%, p = 0.101) S 1.42 (1.01 to 2.00) 154/432 110/434 11.28
1
1
Pharmacotherapy + counselling ,
Japuntich 2006%2 Aid to cessation — T 1.27 (0.70 to 2.31) 21/140 17/144 4.04
Swan 2010" Aid to cessation I 0.99 (0.81 to 1.20) 135/399 138/402 6.09
Subtotal (? = 0.0%, p = 0.425) <> E 1.01 (0.84 to 1.21) 156/539 155/546 10.14
1
Overall (? = 83.0%, p = 0.000) <> 1.40 (1.15 to 1.70) 1433/10,559 1088/12,786 100.00
1
1
Note: weights are from random-effects analysis ,
0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 9 Point prevalence abstinence measured at 6 months, stratified by non-electronic co-intervention.

Figure 13 shows the results for point prevalence abstinence at longest follow-up of each study.
Again the pooled RR (1.07, 95% CI 0.95 to 1.20) for studies with biochemical validation suggest
a smaller and statistically insignificant effect compared with that for studies without biochemical
validation (RR 1.18, 95% CI 1.10 to 1.27), which shows a small but significant intervention effect.
Test for interaction indicates the difference between subgroups is not statistically significant
(p=0.157), but the result of the test needs to be interpreted with caution, given that there is still
moderate heterogeneity (I*=38.0%) in the ‘no biochemical validation’ group.

Comparison of self-reported and biochemically validated abstinence using data from studies
that reported both outcomes is shown in Figure 14. The pooled RR for biochemically validated
abstinence suggests slightly larger effect than that for self-reported abstinence, but test for
interaction indicates the difference is not statistically significant (p=0.455).



DOI: 10.3310/hta16380

Health Technology Assessment 2012; Vol. 16: No. 38

Follow-up Events, Events, %
Study (months) RR (95% CI) treatment control weight
1
None .
Strecher 1994% study 1 3 - * 2.36 (0.49 to 11.41) 5/37 2/35 0.16
Swartz 2006%" 3 ——> 2.46 (1.16 to 5.21) 21171 9/180 0.66
Smeets 2007 3 — 0.94 (0.62 to 1.44) 35/221 37/220 1.81
Haug 2009 3 —Te— 1.12 (0.78 to 1.60) 50/110 26/64 2.32
Dijkstra 19984 4 * 0.24 (0.03 to 2.14) 1/152 4/147 0.08
Kreuter 1996 6 B S 0.71 (0.29 to 1.74) 7/59 10/60 0.47
Lennox 2001%® 6 —— 1.02 (0.66 to 1.57) 30/870 59/1740 1.74
Rodgers 20057 6 —— 1.07 (0.91 to 1.26) 216/852 202/853 5.68
Free 2009'%° 6 — | 0.76 (0.41 to 1.41) 15/102 19/98 0.94
Dijkstra 1999 7 — 0.81 (0.33 to 2.01) 8/206 10/208 0.46
Owen 1989* 9 —— 0.68 (0.31 to 1.50) 8/82 18/126 0.61
Brendryen 2008'% 12 —— 1.44 (0.99 to 2.11) 47/144 33/146 2.13
Dijkstra 1998 14 ——— 1.00 (0.60 to 1.65) 28/387 28/386 1.34
Prochaska 1993%" 18 — 1.66 (1.16 to 2.38) 44/189 53/378 2.32
Prochaska 2001 18 —T— 1.31 (0.82 to 2.09) 57/362 21/175 1.58
Prochaska 20015 + 18 — 0.77 (0.46 to 1.26) 36/374 22/175 1.37
Curry 1995% 21 — 0.84 (0.57 to 1.23) 33/329 79/658 2.10
Etter 2001%° 24 —- 0.99 (0.82 to 1.20) 183/1467 185/1467 5.05
Prochaska 2001% 24 —— 1.22 (1.04 to 1.44) 200/1358 336/2786 5.79
Prochaska 2004%° 24 4 1.48 (0.94 to 2.35) 40/349 28/362 1.57
Prochaska 20057 24 e— 1.30 (0.99 to 1.71) 85/352 81/437 3.46
Meyer 2008'%° 24 —— 1.64 (1.19 to 2.27) 75/488 57/609 2.72
Schumann 2008'"° 24 — 0.88 (0.53 to 1.46) 25/240 29/245 1.35
Subtotal (? = 38.0%, p = 0.035) <> 1.13 (1.02 to 1.26) 1249/8901 1348/11,555 45.67
1
Self-help material !
Gilbert 2007 3 — 0.30 (0.07 to 1.36) 2/38 7/40 0.17
Ershoff 1999 4 e 0.79 (0.46 to 1.35) 20/133 25/131 1.21
Curry 1991% 12 —T— 1.13 (0.79 to 1.63) 52/304 46/305 2.29
Borland 2004% 12 - 1.12 (0.92 to 1.37) 146/521 134/537 4.81
Subtotal (2 = 30.4%, p = 0.230) <> 1.03 (0.80 to 1.31) 220/996 212/1013 8.48
1
Brief advice .
Abroms 2008% 6 B L 1.75 (0.68 to 4.52) 12/48 5/35 0.42
Borland 2003 12 e 1.00 (0.77 to 1.30) 91/523 92/527 3.57
Velicer 1999 18 o 1.24 (1.01 to 1.51) 192/1429 158/1453 4.90
Lawrence 2003 18 —_—— 1.05 (0.57 to 1.97) 15/324 26/594 0.93
Subtotal (? = 0.0%, p = 0.481) <:> 1.15 (0.99 to 1.34) 310/2324 281/2609 9.83
Counselling X
Burling 1989% 6 L *> 2.00 (0.55 to 7.24) 6/29 3/29 0.24
Sutton 2007 6 —— 1.48 (1.13 to 1.94) 113/599 72/565 3.42
Strecher 20057 12 —— 1.16 (0.83 to 1.62) 139/1484 40/494 2.56
Subtotal (7 = 0.0%, p = 0.448) = 1.36 (1.10 to 1.67) 258/2112 115/1088 6.22
1
Pharmacotherapy !
Oenema 2008™"" 1 e 1.28 (0.52 to 3.13) 11/359 8/333 0.47
Shiffman 2000*° 15 - 1.41 (1.17 to 1.70) 212/1218 170/1376 5.17
Shiffman 2001% 15 - 1.09 (0.96 to 1.23) 315/875 366/1105 6.96
Orleans 2000 12 —— 1.05 (0.77 to 1.44) 60/235 57/235 2.83
Brendryen 2008'% 12 —— 1.56 (1.15 to 2.11) 74/197 48/199 2.94
Velicer 2005% 18 — 0.94 (0.59 to 1.50) 46/509 25/261 1.55
Velicer 2006% + 30 — 0.88 (0.55 to 1.41) 42/500 25/261 1.51
Subtotal (? = 47.1%, p = 0.078) <> 1.18 (1.02 to 1.38) 760/3893 699/3770 21.43
1
Pharmacotherapy + counselling .
Al-Chalabi 2008 1 — 0.82 (0.44 to 1.53) 9/20 11/20 0.92
Japuntich 2006% 6 — 1.27 (0.70 to 2.31) 21/140 17/144 1.01
Swan 20102 6 e 0.99 (0.81 to 1.20) 135/399 138/402 5.02
Reid 2007% 12 — 1.33 (0.81 to 2.16) 23/50 17/49 1.43
Subtotal (2 = 0.0%, p = 0.525) < 1.03 (0.87 to 1.21) 188/609 183/615 8.37
Overall (? = 29.6%, p = 0.034) $ 1.14 (1.07 to 1.22) 2985/18,835 2838/20,650  100.00
1
Note: weights are from random-effects analysis ,
1 1 1 1 1
0.2 0.5 1 2 5

Favours control

Favours intervention

FIGURE 10 Point prevalence abstinence measured at longest follow-up of each study, stratified by non-electronic

co-intervention.
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Follow-up Events, Events, %

Study (months) RR (95% CI) treatment control weight
None E —_——

Brendryen 2008'% 12 . . 2.94 (1.49 to 5.81) 29/144 10/146 1.66
Dijkstra 19984 14 N I ae— 2.99 (0.97 to 9.20) 12/387 4/386 0.62
Prochaska 2001%" 18 —_— 1.69 (0.79 to 3.64) 28/362 8/175 1.32
Prochaska 2001 + 18 — 1.05 (0.47 to 2.37) 18/374 8/175 1.17
Curry 1995% 21 —:»— 1.40 (0.54 to 3.64) 7/329 10/658 0.85
Prochaska 2001% 24 T 1.45 (1.12 to 1.87) 96/1358  136/2786 10.78
Prochaska 2004%° 24 - 1.67 (0.95 to 2.95) 29/349 18/362 2.35
Meyer 2008'*® 24 —_—— 1.52 (1.02 to 2.26) 50/488 41/609 4.74
Schumann 2008'° 24 < 0.96 (0.48 to 1.89) 15/240 16/245 1.65
Subtotal (2 = 0.0%, p = 0.441) E 1.52 (1.28 to 1.80) 284/4031 251/5542 25.13
Self-help material der

Borland 2004% 12 <> 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Subtotal E 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Brief advice |

Borland 2003°' 12 e 1.15 (0.65 to 2.04) 24/523 21/527 2.32
Velicer 1999 18 - 1.33 (0.97 to 1.82) 85/1429 65/1453 7.28
Lawrence 2003% 18 : . 3.77 (0.42 to 33.50) 4/324 1/305 0.16
Subtotal (2 = 0.0%, p = 0.577) S 1.31 (0.99 to 1.72) 113/2276 87/2285 9.76
Counselling |

Sutton 2007% 6 —— 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Subtotal == 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Pharmacotherapy ,

Shiffman 2000* 3 - 1.41 (1.17 to 1.70) 212/1218  170/1376 18.06
Shiffman 2001%® 3 —— 1.10 (0.90 to 1.35) 150/916 170/1147 15.90
Brendryen 2008 12 —— 1.71 (1.10 to 2.66) 44/197 26/199 3.82
Velicer 2006 30 — . 1.24 (0.72 to 2.13) 41/509 17/261 2.56
Velicer 20062 + 30 —1— 1.37 (0.79 to 2.39) 42/500 16/261 2.46
Subtotal (2 = 15.7%, p = 0.315) <> 1.30 (1.12 to 1.50) 489/3340  399/3244 42.79
Overall (? = 5.8%, p = 0.386) & 1.32 (1.21 to 1.45) 1105/10,767 922/12,173 100.00
Note: weights are from random-effects analysis | |

0.2 0.5 1 2 5

FIGURE 11 Prolonged abstinence measured at longest follow-up of each study, stratified by non-electronic co-

intervention.

Favours control

Favours intervention

It is worth noting that in studies such as these, in which there is little or no therapeutic

relationship between the patient and the individual offering the intervention, the scope for

misreporting of smoking status is lower. In addition, collection of biochemical validation in such
studies may be difficult, leading to a low response rate. If non-responders are rated as smoking, as
is typical, this may serve to attenuate treatment effects disproportionately. This should be borne
in mind when interpreting these results.

Methods of randomisation
This section explores whether or not methods of randomisation, including the generation of
random sequence and concealment of allocation, had significant impact on the estimates of

intervention effects.

Figure 15 shows prolonged abstinence at longest follow-up for each study, grouped according
to the adequacy of methods for generating random sequence. Intervention effects estimated
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Events, Events, %

Study Population RR (95% CI) treatment control weight

1
Yes }
Burling 1989% Aid to cessation — 2.00 (0.55 to 7.24) 6/29 3/29 1.73
Rodgers 20057 Aid to cessation —— 1.07 (0.91 to 1.26) 216/852 202/853 6.40
Japuntich 2006% Aid to cessation — - 1.27 (0.70 to 2.31) 21/140 17/144 4.15
Abroms 2008% Aid to cessation : 1.82 (0.38 to 8.86) 5/48 2/35 1.26
Free 2009'° Aid to cessation —1 1.28 (0.46 to 3.56) 8/102 6/98 2.38
Lennox 2001%° Cessation induction —— 1.02 (0.66 to 1.57) 30/870 59/1740 5.07
Subtotal (2 = 0.0%, p = 0.882) > ! 1.09 (0.94 to 1.27) 286/2041 289/2899 20.99

1
No |
Orleans 2000 Aid to cessation et 1.21 (0.92 to 1.58) 81/235 67/235 5.96
Borland 2003 Aid to cessation +r 1.20 (0.90 to 1.59) 88/523 74/527 5.88
Sutton 2007%" Aid to cessation —— 1.48 (1.13 to 1.94) 113/599 72/565 5.94
Brendryen 2008'%* Aid to cessation - 1.71 (1.24 to 2.36) 73/197 43/199 5.69
Brendryen 2008'% Aid to cessation ——— 2.13 (1.32 to 3.44) 42/144 20/146 4.79
Swan 2010'% Aid to cessation IS 0.99 (0.81 to 1.20) 135/399 138/402 6.30
Prochaska 1993% Cessation induction —— 2.40 (1.45 to 3.96) 30/189 25/378 4.67
Kreuter 1996 Cessation induction =~ ——&—1—— 0.76 (0.30 to 1.91) 7/94 10/102 2.70
Dijkstra 1999* Cessation induction — 0.83 (0.41 to 1.66) 14/420 17/423 3.65
Velicer 1999 Cessation induction o 1.38 (1.09 to 1.75) 148/1429 109/1453 6.12
Etter 20015 Cessation induction | —— 2.44 (1.76 to 3.38) 117/1467 48/1467 5.65
Prochaska 2001%® Cessation induction X —— 3.57 (2.82 to 4.53) 174/1358 100/2786 6.11
Prochaska 20015 Cessation induction e 1.13 (0.67 to 1.90) 42/362 18/175 4.55
Prochaska 2001 + Cessation induction — 0.81 (0.46 to 1.40) 31/374 18/175 4.38
Meyer 2008'%® Cessation induction e 2.28 (1.27 to 4.06) 31/488 17/609 4.24
Schumann 2008'"° Cessation induction —— 1.02 (0.36 to 2.87) 7/240 7/245 2.35
Subtotal (? = 85.5%, p = 0.000) <:> 1.49 (1.17 to 1.89) 1133/8518 783/9887 79.01

1
Overall (? = 82.5%, p = 0.000) <> 1.43 (1.18 to 1.74) 1419/10,559  1072/12,786  100.00

1

1
Note: weights are from random-effects analysis ,

0.2 0.5 1 2 5

Favours control  Favours intervention

FIGURE 12 Findings from studies with biochemical validation vs studies without biochemical validation: point
prevalence abstinence at 6 months.

from studies with truly random methods appear to be similar to those estimated from studies
with unclear description of the methods. Only one study'® clearly stated a quasi-randomised
design. The results for point prevalence abstinence at 6 months and point prevalence abstinence
at longest follow-up are generally similar to that of prolonged abstinence, although there is high
level (I*>70%) of heterogeneity within the subgroups (‘truly random’ and ‘unclear’) for point
prevalence abstinence at 6 months (data not shown).

Figure 16 shows prolonged abstinence at longest follow-up, grouped according to the adequacy
of allocation concealment. Allocation concealment was unclear in the majority of cases and was
judged to be clearly adequate in only two trials with very heterogeneous results.

Figure 17 shows the results for point prevalence abstinence at longest follow-up. Pooled RRs are
very similar between the subgroups, with either adequate or unclear allocation concealment.
There is moderate heterogeneity (I*=approximately 30%) within each of the two subgroups.
Results for point prevalence abstinence at 6 months suggest that studies with adequate allocation
concealment tended to produce smaller effect sizes (Figure 18). However, very high levels of
heterogeneity (I*>70%) were observed within each subgroups and this precludes a valid test for
interaction to be conducted and any firm conclusions to be drawn.
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Events, Events, %

Study Population RR (95% CI) treatment control weight
Yes '
Burling 1989% Aid to cessation ——1+——<———> 2.00(0.55to0 7.24) 6/29 3/29 0.23
Owen 19893 Aid to cessation —_— 0.68 (0.31 to 1.50) 8/82 18/126 0.59
Curry 1991% Aid to cessation —1— 1.13 (0.79 to 1.63) 52/304 46/305 2.29
Rodgers 20057 Aid to cessation - 1.07 (0.91 to 1.26) 216/852 202/853 5.95
Japuntich 2006% Aid to cessation — 1.27 (0.70 to 2.31) 21/140 17/144 0.99
Abroms 2008% Aid to cessation —e 1.82 (0.38 to 8.86) 5/48 2/35 0.15
Al-Chalabi 2008 Aid to cessation — 0.82 (0.44 to 1.53) 9/20 11/20 0.91
Free 2009'% Aid to cessation —_— 1.28 (0.46 to 3.56) 8/102 6/98 0.36
Curry 1995% Cessation induction —_— 0.97 (0.54 to 1.74) 16/329 33/658 1.03
Dijkstra 1998 Cessation induction —— 1.00 (0.60 to 1.65) 28/387 28/386 1.33
Ershoff 1999+ Cessation induction e 0.79 (0.46 to 1.35) 20/133 25/131 1.20
Lennox 2001% Cessation induction . 1.02 (0.66 to 1.57) 30/870 59/1740 1.73
Lawrence 2003% Cessation induction H—— 1.83 (0.97 to 3.47) 18/324 18/594 0.87
Subtotal (? = 0.0%, p = 0.780) cr 1.07 (0.95 to 1.20) 437/3620 468/5119 17.64

1
No .
Orleans 2000 Aid to cessation —vi— 1.05 (0.77 to 1.44) 60/235 57/235 2.85
Shiffman 2000* Aid to cessation - 1.41 (1.17 to 1.70) 212/1218 170/1376 5.37
Shiffman 2001%® Aid to cessation - 1.09 (0.96 to 1.23) 315/875 366/1105 7.42
Borland 2003°' Aid to cessation —<>—:— 1.00 (0.77 to 1.30) 91/523 92/527 3.64
Borland 2004% Aid to cessation T 1.12 (0.92 to 1.37) 146/521 134/537 4.98
Strecher 20057 Aid to cessation T 1.16 (0.83 to 1.62) 139/1484 40/494 2.58
Swartz 2006%" Aid to cessation ——e——> 246 (1.16 t0 5.21) 21/171 9/180 0.64
Sutton 2007 Aid to cessation —— 1.48 (1.13 to 1.94) 113/599 72/565 3.48
Brendryen 2008'% Aid to cessation —— 1.56 (1.15 to 2.11) 74/197 48/199 2.97
Brendryen 2008'% Aid to cessation . 1.44 (0.99 to 2.11) 47/144 33/146 2.13
Swan 2010'% Aid to cessation - 0.99 (0.81 to 1.20) 135/399 138/402 5.21
Prochaska 1993% Cessation induction —— 1.66 (1.16 to 2.38) 44/189 53/378 2.33
Strecher 1994% Cessation induction L . 2.36 (0.49 to 11.41) 5/37 2/35 0.15
Kreuter 1996 Cessation induction —_— 0.71 (0.29 to 1.74) 7/59 10/60 0.46
Dijkstra 19984 Cessation Induction <e : 0.24 (0.03 to 2.14) 1/152 4/147 0.08
Dijkstra 19994 Cessation induction —_— 0.81 (0.33 to 2.01) 8/206 10/208 0.45
Velicer 1999 Cessation induction F— 1.24 (1.01 to 1.51) 192/1429 158/1453 5.08
Etter 2001 Cessation induction —i 0.99 (0.82 to 1.20) 183/1467 185/1467 5.25
Prochaska 2001% Cessation induction —— 1.22 (1.04 to 1.44) 200/1358 336/2786 6.07
Prochaska 2001 Cessation induction —— 1.31 (0.82 to 2.09) 57/362 21175 1.52
Prochaska 2001 + Cessation induction e 0.77 (0.46 to 1.26) 36/374 22/175 1.36
Prochaska 2004%° Cessation induction —— 1.48 (0.94 to 2.35) 40/349 28/362 1.56
Prochaska 2005 Cessation induction . 1.30 (0.99 to 1.71) 85/352 81/437 3.52
Velicer 2006 Cessation induction — 0.94 (0.59 to 1.50) 46/509 25/261 1.54
Velicer 2006% + Cessation induction —— 0.88 (0.55 to 1.41) 42/500 25/261 1.49
Gilbert 2007°" Cessation induction <—e——1 1+ 0.30 (0.07 to 1.36) 2/38 7/40 0.17
Reid 2007 Cessation Induction —r— 1.33 (0.81 to 2.16) 23/50 17/49 1.41
Smeets 2007 Cessation induction — 0.94 (0.62 to 1.44) 35/221 37/220 1.80
Meyer 2008'% Cessation induction —— 1.64 (1.19 to 2.27) 75/488 57/609 2.74
Oenema 2008 Cessation induction —_————— 1.28 (0.52 to 3.13) 11/359 8/333 0.46
Schumann 2008'"° Cessation Induction — 0.88 (0.53 to 1.46) 25/240 29/245 1.33
Haug 2009'*' Cessation Induction —— 1.12 (0.78 to 1.60) 50/110 26/64 2.32
Subtotal (? = 38.0%, p = 0.017) 4} 1.18 (1.10 to 1.27) 2520/15,215 2300/15,531  82.36

1
Overall (? = 26.8%, p = 0.054) <'? 1.16 (1.09 to 1.23) 2957/18,835 2768/20,650 100.00

1
Note: weights are from random-effects analysis .
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FIGURE 13 Findings from studies with biochemical validation vs studies without biochemical validation: point

prevalence abstinence at longest follow-up.



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38

Events, Events, %

Study Follow-up (months) RR (95% CI) treatment control weight
Biochemically validated E

Lawrence 2003 3 1.83 (0.97 to 3.47) 18/324 18/594 12.14
Abroms 2008°% 6 L 1.82 (0.38 to 8.86) 5/48 2/35 1.99
Free 2009 6 ——ro— 1.28 (0.46 to 3.56) 8/102 6/98 4.75
Curry 1995% 12 —_— 0.97 (0.54 to 1.74) 16/329 33/658 14.64
Subtotal (2 = 0.0%, p = 0.521) <<:> 1.32 (0.90 to 1.94) 47/803 59/1385 33.52
Self-reported E

Lawrence 2003%2 3 R 1.39 (0.84 to 2.29) 25/324 33/594 19.71
Abroms 2008% 6 __,_.— 1.75 (0.68 to 4.52) 12/48 5/35 5.52
Free 2009'% 6 —_— 0.76 (0.41 to 1.41) 15/102 19/98 13.01
Curry 1995% 12 — 1.02 (0.67 to 1.55) 30/329 59/658 28.25
Subtotal (2 = 8.5%, p = 0.351) > 1.10 (0.83 to 1.48) 82/803 116/1385 66.48
Overall (2 = 0.0%, p = 0.529) (> 1.17 (0.94 to 1.46)  129/1606 175/2770  100.00
Note: weights are from random-effects analysis E

0.2 05 1 2 5
Favours control Favours intervention

FIGURE 14 Comparison of self-reported abstinence and biochemically validated abstinence.

Events, Events, %

Study Follow-up (months) RR (95% CI) treatment control weight
No E
Meyer 2008'% 24 ——— 1.52 (1.02 to 2.26) 50/488 41/609 4.74
Subtotal <:> 1.52 (1.02 to 2.26) 50/488 41/609 4.74

1
Unclear ,
Shiffman 2000* 1.5 —— 1.41 (1.17 to 1.70) 212/1218 170/1376 18.06
Borland 2004% 12 Tt 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Dijkstra 19984 14 ——— 2.99 (0.97 to 9.20) 12/387 4/386 0.62
Velicer 19994 18 I — 1.33 (0.97 to 1.82) 85/1429 65/1453 7.28
Prochaska 2001 18 ——— 1.69 (0.79 to 3.64) 28/362 8/175 1.32
Prochaska 2001 + 18 —_— 1.05 (0.47 to 2.37) 18/374 8/175 1.17
Curry 1995% 21 — 1.40 (0.54 to 3.64) 7/329 10/658 0.85
Prochaska 2001% 24 —e— 1.45 (1.12 to 1.87) 96/1358 136/2786 10.78
Prochaska 2004%° 24 g 1.67 (0.95 to 2.95) 29/349 18/362 2.35
Subtotal (? 0.0%, p = 0.548) <> 1.33 (1.20 to 1.48) 633/6327 553/7908 58.38

1

1
Yes X
Shiffman 2001% 1.5 i 1.10 (0.90 to 1.35) 150/916 170/1147 15.90
Sutton 20077 6 » 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Borland 2003% 12 — 1.15 (0.65 to 2.04) 24/523 21/527 2.32
Brendryen 20084 12 ——— 1.71 (1.10 to 2.66) 44/197 26/199 3.82
Brendryen 2008'% 12 | —— 2.94 (1.49 to 5.81) 29/144 10/146 1.66
Lawrence 2003% 18 : . 3.77 (0.42 to 33.50) 4/324 1/305 0.16
Schumann 2008'"° 24 —_— 0.96 (0.48 to 1.89) 15/240 16/245 1.65
Velicer 2006 18 —r 1.24 (0.72 to 2.13) 41/509 17/261 2.56
Velicer 2006% + 30 ——— 1.37 (0.79 to 2.39) 42/500 16/261 2.46
Subtotal (? = 29.5%, p = 0.182) <:> 1.34 (1.10 to 1.62) 422/3952 328/3656 36.88

1
Overall (? = 5.8%, p = 0.386) <.> 1.32 (1.21 to 1.45) 1105/10,767 922/12,173 100.00

1

1
Note: weights are from random-effects analysis ,

1 1 1 1 1

0.2 0.5 1 2 5
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FIGURE 15 Prolonged abstinence at longest follow-up according to whether or not the methods for generating
sequence were truly random.
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Follow-up Events, Events, %

Study (months) RR (95% CI) treatment control weight
Unclear |

Shiffman 2000 3 —— 1.41 (1.17 to 1.70) 212/1218 170/1376 18.06
Shiffman 2001%8 3 RS 1.10 (0.90 to 1.35) 150/916 170/1147 15.90
Borland 2003¢" 12 — 1.15 (0.65 to 2.04) 24/523 21/527 2.32
Borland 2004% 12 Jer 1.12 (0.92 to 1.37) 146/521 134/537 15.96
Brendryen 2008'* 12 —_—— 1.71 (1.10 to 2.66) 44/197 26/199 3.82
Dijkstra 199842 14 ————> 299 (0.97 to 9.20) 12/387 4/386 0.62
Velicer 1999 18 - 1.33 (0.97 to 1.82) 85/1429 65/1453 7.28
Prochaska 2001% 18 —_———— 1.69 (0.79 to 3.64) 28/362 8/175 1.32
Prochaska 2001 + 18 —_— 1.05 (0.47 to 2.37) 18/374 8/175 1.17
Lawrence 2003° 18 ; * 3.77 (0.42 to 33.50) 4/324 1/305 0.16
Curry 1995 21 — 1.40 (0.54 to 3.64) 7/329 10/658 0.85
Prochaska 2001% 24 —— 1.45 (1.12 to 1.87) 96/1358 136/2786 10.78
Prochaska 2004%° 24 R 1.67 (0.95 to 2.95) 29/349 18/362 2.35
Meyer 2008 24 . 1.52 (1.02 to 2.26) 50/488 41/609 4.74
Schumann 2008'"° 24 —_— 0.96 (0.48 to 1.89) 15/240 16/245 1.65
Velicer 2006% 30 —t . 1.24 (0.72 to 2.13) 41/509 17/261 2.56
Velicer 2006 + 30 . 1.37 (0.79 to 2.39) 42/500 16/261 2.46
Subtotal (2= 0.0%, p = 0.628) o 1.30 (1.19 to 1.42) 1003/10,024 861/11,462 92.00
Yes X

Sutton 2007% 6 - 1.35 (0.96 to 1.89) 73/599 51/565 6.35
Brendryen 2008'% 12 | ———> 2.94 (1.49 to 5.81) 29/144 10/146 1.66
Subtotal (2= 75.2%, p = 0.045) B 1.88 (0.88 to 4.00) 102/743 61/711 8.00
Overall (7= 5.8%. p = 0.386) O 1.32 (1.21 to 1.45) 1105/10,767 922/12,173 100.00
Note: weights are from random-effects analysis |

T T
0.2 0.5 1 2 5
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FIGURE 16 Prolonged abstinence at longest follow-up according to whether or not allocation concealment was
adequate.

Funnel plots

Funnel plots were generated for point prevalence abstinence at 6 months, point prevalence
abstinence at longest follow-up, and prolonged abstinence at longest follow-up. They are shown
in Figure 19. Consistent with the above findings, substantial heterogeneity is observed for point
prevalence abstinence at 6 months. Egger’s test for all the three outcome measures does not
suggest significant funnel plot asymmetry, although the possibility of some missing studies with
negative outcomes cannot be ruled out by inspection of the funnel plots for point prevalence
abstinence and prolonged abstinence at longest follow-up.

Interventions with single or multiple generic components
The previous section (see Overview of effectiveness) provided an overview of quantitative findings
from included studies in terms of the effectiveness of the interventions compared with no or
minimal intervention. This section and the following two sections (see Interventions with single
tailored component and Interventions with multiple tailored components) describe individual
studies in more detail, including the assessment of their methodological quality. Studies were
grouped according to the categorisation described previously (see Grouping of studies and
study arms). Each of the sections includes descriptions of interventions and co-interventions,
study design and characteristics of participants, quality assessment of included studies, and
comparisons and findings. The latter present different types of comparison (see Figure 1) in the
following order:
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Events, Events, %

Study Follow-up (months) RR (95% CI) treatment control weight
No X

Etter 2001 24 e 0.99 (0.82 to 1.20) 183/1467 185/1467 5.05
Subtotal < 0.99 (0.82 to 1.20) 183/1467 185/1467 5.05
Unclear !

Shiffman 2000 1.5 e 1.41 (1.17 to 1.70) 212/1218 170/1376 5.17
Shiffman 2001%® 1.5 R 1.09 (0.96 to 1.23) 315/875 366/1105 6.96
Strecher 1994° study 1 3 ——r————— 236 (0.49 to 11.41) 5/37 2/35 0.16
Swartz 2006%” 3 ———— 246 (1.16 to 5.21) 21171 9/180 0.66
Gilbert 2007 3 e 0.30 (0.07 to 1.36) 2/38 7/40 0.17
Smeets 2007% 3 —— 0.94 (0.62 to 1.44) 35/221 37/220 1.81
Haug 2009 3 —— 1.12 (0.78 to 1.60) 50/110 26/64 2.32
Dijkstra 1998 4 0.24 (0.03 to 2.14) 1/152 4/147 0.08
Ershoff 1999 4 — 0.79 (0.46 to 1.35) 20/133 25/131 1.21
Burling 1989% 6 ———— 2.00(0.55t0 7.24) 6/29 3/29 0.24
Kreuter 1996 6 —_— 0.71 (0.29 to 1.74) 7/59 10/60 0.47
Lennox 2001% 6 —— 1.02 (0.66 to 1.57) 30/870 59/1740 1.74
Japuntich 2006% 6 e 1.27 (0.70 to 2.31) 21/140 17/144 1.01
Abroms 2008°% 6 ———  1.75(0.68 to 4.52) 12/48 5/35 0.42
Dijkstra 1999* 7 — 0.81 (0.33 to 2.01) 8/206 10/208 0.46
Owen 1989 9 —_——— 0.68 (0.31 to 1.50) 8/82 18/126 0.61
Orleans 2000 12 —— 1.05 (0.77 to 1.44) 60/235 57/235 2.83
Curry 1991% 12 —f— 1.13 (0.79 to 1.63) 52/304 46/305 2.29
Borland 2003%' 12 — 1.00 (0.77 to 1.30) 91/523 92/527 3.57
Borland 2004% 12 1o 1.12 (0.92 to 1.37) 146/521 134/537 4.81
Strecher 20057 12 e 1.16 (0.83 to 1.62) 139/1484 40/494 2.56
Brendryen 2008 12 —— 1.56 (1.15 to 2.11) 74/197 48/199 2.94
Dijkstra 19984 14 — 1.00 (0.60 to 1.65) 28/387 28/386 1.34
Prochaska 1993 18 —— 1.66 (1.16 to 2.38) 44/189 53/378 2.32
Velicer 1999 18 ' 1.24 (1.01 to 1.51) 192/1429 158/1453 4.90
Prochaska 2001 18 —— 1.31 (0.82 to 2.09) 57/362 21/175 1.53
Prochaska 2001% + 18 —r 0.77 (0.46 to 1.26) 36/374 22/175 1.37
Lawrence 2003 18 —— 1.06 (0.57 to 1.97) 15/324 26/594 0.93
Velicer 2006% 18 e 0.94 (0.59 to 1.50) 46/509 25/261 1.55
Curry 1995% 21 —r 0.84 (0.57 to 1.23) 33/329 79/658 2.10
Prochaska 2001%¢ 24 e 1.22 (1.04 to 1.44) 200/1358 336/2786 5.79
Prochaska 2004% 24 t— 1.48 (0.94 to 2.35) 40/349 28/362 1.57
Meyer 2008'%® 24 e 1.64 (1.19 to 2.27) 75/488 57/609 2.72
Schumann 2008'"° 24 —— 0.88 (0.53 to 1.46) 25/240 29/245 1.35
Velicer 2006°8 + 30 e 0.88 (0.55 to 1.41) 42/500 25/261 1.51
Subtotal (? =29.4%, p = 0.054) $ 1.15 (1.07 to 1.24) 2148/14,491 2072/16,280 71.48
Yes |

Al-Chalabi 2008'® 1 —— 0.82 (0.44 to 1.53) 9/20 11/20 0.92
Oenema 2008 1 —_—— 1.28 (0.52 to 3.13) 11/359 8/333 0.47
Rodgers 20057 6 - 1.07 (0.91 to 1.26) 216/852 202/853 5.68
Sutton 2007 6 e 1.48 (1.13 to 1.94) 113/599 72/565 3.42
Free 2009'%° 6 e 0.76 (0.41 to 1.41) 15/102 19/98 0.94
Swan 2010'* 6 — 0.99 (0.81 to 1.20) 135/399 138/402 5.02
Reid 2007% 12 —— 1.33 (0.81 to 2.16) 23/50 17/49 1.43
Brendryen 2008'% 12 H— 1.44 (0.99 to 2.11) 47/144 33/146 2.13
Prochaska 20057 24 H— 1.30 (0.99 to 1.71) 85/352 81/437 3.46
Subtotal (2 =32.9%, p = 0.155) <> 1.16 (1.01 to 1.32) 654/2877 581/2903 23.46
Overall (> = 29.6%, p = 0.034) $ 1.14 (1.07 to 1.22) 2985/18,835 2838/20,650 100.00
Note: weights are from random-effects analysis |,
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FIGURE 17 Point prevalence abstinence at longest follow-up according to whether or not allocation concealment was
adequate.
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Events, Events, %

Study Population RR (95% CI) treatment control weight

1
No ,
Etter 2001 Cessation induction o 2.44 (1.76 to 3.38) 117/1467 48/1467 5.48
Subtotal ! 4 2.44 (1.76 to 3.38) 117/1467 48/1467 5.48

1
Unclear |
Burling 1989% Aid to cessation — 2.00 (0.55 to 7.24) 6/29 3/29 1.70
Orleans 2000 Aid to cessation Enar 1.21 (0.92 to 1.58) 81/235 67/235 5.77
Borland 2003°" Aid to cessation Rar 1.20 (0.90 to 1.59) 88/523 74/527 5.70
Japuntich 2006%2 Aid to cessation e 1.27 (0.70 to 2.31) 21/140 17/144 4.04
Abroms 2008% Aid to cessation 1.75 (0.68 to 4.52) 12/48 5/35 2.56
Brendryen 2008'** Aid to cessation R 1.71 (1.24 to 2.36) 73/197 43/199 5.51
Prochaska 1993% Cessation induction ——— 2.40 (1.45 to 3.96) 30/189 25/378 4.54
Kreuter 1996*° Cessation induction —— 0.76 (0.30 to 1.91) 7/94 10/102 2.64
Dijkstra 1999* Cessation induction —— 0.83 (0.41 to 1.66) 14/420 17/423 3.56
Velicer 1999 Cessation induction —— 1.38 (1.09 to 1.75) 148/1429 109/1453 5.92
Lennox 2001%® Cessation induction — 1.02 (0.66 to 1.57) 30/870 59/1740 4.92
Prochaska 2001%¢ Cessation induction | 3.57 (2.82 to 4.53) 174/1358 100/2786 5.91
Prochaska 2001%" Cessation induction - 1.13 (0.67 to 1.90) 42/362 18/175 4.43
Prochaska 2001 +  Cessation induction . 0.81 (0.46 to 1.40) 31/374 18/175 4.27
Meyer 2008'% Cessation induction e 2.28 (1.27 to 4.06) 31/488 17/609 4.13
Schumann 2008'"° Cessation induction 1.02 (0.36 to 2.87) 7/240 7/245 2.30
Subtotal (2 = 80.5%, p = 0.000) <> 1.42 (1.10 to 1.82) 795/6996 589/9255 67.90

1

1
Yes ,
Rodgers 2005 Aid to cessation —— 1.07 (0.91 to 1.26) 216/852 202/853 6.19
Sutton 2007 Aid to cessation — 1.48 (1.13 to 1.94) 113/599 72/565 5.75
Brendryen 2008'%° Aid to cessation — 2.13 (1.32 to 3.44) 42/144 20/146 4.65
Free 2009'%° Aid to cessation — 0.76 (0.41 to 1.41) 15/102 19/98 3.93
Swan 2010'% Aid to cessation DS 0.99 (0.81 to 1.20) 135/399 138/402 6.09
Subtotal (? = 72.4%, p = 0.006) < 1.20 (0.94 to 1.52) 521/2096 451/2064 26.62

1

1
Overall (> = 83.0%, p = 0.000) <> 1.40 (1.15t0 1.70)  1433/10,559  1088/12,786 100.00

1

1
Note: weights are from random-effects analysis ,
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FIGURE 18 Point prevalence abstinence at 6 months according to whether or not allocation concealment was
adequate.

m electronic interventions compared with no intervention, usual care or untailored printed
self-help material

m  comparison of electronic interventions with other non-electronic interventions

® comparisons between electronic interventions

m other comparisons.

This section summarises two studies'*'** that evaluated interventions with single or multiple
generic components; both were aid to cessation studies. The characteristics of these studies and
their participants are presented in Table 5 and are briefly described below.

Interventions and co-interventions

Interventions tested were different between the studies. Al-Chalabi et al.'” conducted a pilot
RCT in smokers attending NHS stop-smoking clinics to evaluate the feasibility of delivering, by
e-mail, instructions for performing activities (isometric exercises and body scan) that might help
reduce the urges to smoke. Mufioz et al.'* compared a static, online cessation guide with three
interventions with incremental features added to this guide, including automated e-mails with
links to sections of the guide, an eight-lesson cognitive-behavioural mood management course
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FIGURE 19 Funnel plots showing all studies comparing computer and electronic aids to control of no or minimal
intervention. (a) Point prevalence abstinence at 6 months, Egger’s test p=0.15; (b) point prevalence abstinence at
longest follow-up, Egger’s test p=0.30; (c) prolonged abstinence at longest follow-up, Egger’s test p=0.25. Ln,
natural log.

and an asynchronous bulletin board for mutual support between smokers. The static online
guide, the additional automated e-mails, and mood management course were considered generic
components and thus the three interventions including these components (incrementally) are
described in this section. The intervention with all additional features, including a bulletin
board (considered as a tailored component in our coding scheme), will be described below (see
Summary and discussion).

Study design and characteristics of participants

Both studies were RCTs that randomised participants individually. Al-Chalabi et al.'® reported
continuous abstinence during a 4-week follow-up period and Muioz et al.'* reported 7-day point
prevalence abstinence at various points during the follow-up of 1 year. Prolonged abstinence was
not reported.

Participants in Al-Chalabi et al.'® were users of NHS stop smoking clinics. Mufioz et al.'*
recruited smokers through online advertisements, links and media stories, etc. In addition,
participants needed to have logged the number of cigarettes smoked on 3 days within a week
and have subsequently set a quit date before they were randomised. The mean age of participants
ranged from 34 to 38 years among these trials, and 45% to 53% of participants were female.
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TABLE 5 Characteristics of RCTs evaluating interventions with single or multiple generic component(s)

Outcome measure and
length of follow-up;

Population, key criteria Mean age Intervention, comparison code [0-5]
Study and Co-intervention related to smoking history  (years); %  comparators and sample (see Figure 1 for the
country (non-electronic) and method of recruitment  female size (n) coding scheme)
Aid to cessation studies
Mufoz et al. None Adults smoking 37.9;45 Guia: static website (247) 7-day point prevalence
20092 >5 cigarettes/day and Vs abstinence
Based in intending to quit in the next . Follow-up: 1, 3, 6,
the USA: month. Recruited online Guia-+ITEMs (251) 19 montﬁs
participants using Google AdWords vs [
were from 68 campaigns targeted at users Gufa+ITEMs +plus eight-
countries worldwide lesson cognitive behaviour
mood management course
(251)
Vs
Gufa+ITEMs +mood
management + virtual
group (an asynchronous
bulletin board) (251)
Al-Chalabi et NRT+counselling Smokers attending NHS 34.5; 53 E-mail instructions for 4-week prolonged
al. 20081 (drop-in clinic) stop smoking clinics were doing body scan and abstinence
UK recruited in the clinics by isometric exercises (20) Vs Follow-up: 4 weeks after
the researchers. No criteria no intervention (20) quit day

related to smoking history
were used

[0

ITEM, individually timed educational messages.

Quality assessment of included studies
Results of quality assessment are presented in Table 6. The methods of randomisations were
adequate, and ITT analyses were performed in both Al-Chalabi et al.'” and Munoz et al.'*
Biochemical validation was undertaken in only Al-Chalabi et al.'® Approximately one-third of
participants were lost to follow-up at 12 months in Muiioz et al.'**

Comparisons and findings
Electronic interventions compared with no intervention, usual care
or untailored printed self-help material
This comparison was made in only Al-Chalabi et al.'®® At 4 weeks, continuous abstinence was

achieved by 45% (9/20) of participants in the intervention (isometric exercise and body scan)

group and 55% (11/20) in the control group (RR=0.82, 95% CI 0.44 to 1.53). This pilot study was
too small to allow adequate assessment of effectiveness.

Comparison of electronic interventions with other
non-electronic interventions
No study addressed this comparison.

Comparisons between electronic interventions
The study by Muiioz et al.'* allowed comparison between an intervention with a single generic
component (i.e. a static online cessation guide) and interventions with multiple generic
components (i.e. with either the addition of automated e-mails referring to the guide, or the
addition of both automated e-mails and a generic online mood management course). No
significant difference in 7-day point prevalence abstinence was found between the three groups
at 6 months (14.5% vs 16.7% vs 14.3% for guide only vs guide + e-mails vs guide + e-mails + mood
course, respectively) and 12 months (19.8% vs 19.1% vs 20.7%).
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TABLE 6 Quality assessment of RCTs evaluating interventions with single or multiple generic components

Generation Baseline

of random Allocation Biochemical  characteristics similar ImT
Study sequence concealment  Blinding validation between groups Lost to follow-up analysis
Muioz et Yes Yes Outcome No Unclear 30.8% (308/1000) at  Yes
al. 2009' assessors 12 months
Al-Chalabi  Yes Yes Outcome Yes No (minor imbalance in ~ 20% (4/20) at 4 weeks  Yes
etal asSessors favour of intervention for intervention arm.
200810 arm) Unclear for control arm

Summary and discussion
Two aid to cessation studies evaluated interventions with single or multiple generic
components.'#

The effectiveness of electronic interventions with single or multiple generic components
compared with minimum/no intervention cannot be adequately quantified, as the sample size
was too small in one RCT (Al-Chalabi et al.'®) and there was no ‘inactive control’ group in the
other (Mufoz et al.'?).

The point prevalence abstinence rates (approximately 15% at 6 months and 20% at 12 months)
reported by Mufioz et al.'” for a static online cessation guide with or without other generic
component seem to be higher than those observed in no-intervention control groups in other
studies, hence suggest their possible effectiveness. However, this trial required participants to
have logged the number of cigarettes smoked on 3 days within a week and to have set a quit date
prior to study enrolment. Therefore, it is likely that the participants were relatively motivated/
compliant smokers and the abstinence rates may not be directly comparable to other studies.

Results of the trial by Muiioz et al.'>* suggest that the addition of further generic component(s)
does not enhance the effectiveness of a static online smoking cessation guide.

Interventions with single tailored component
The vast majority of included studies evaluated interventions with a single tailored component,
with or without additional generic component(s). This section is therefore further subdivided
according to the mode of delivery of the interventions.

Computer-generated, tailored printed materials

'Hllrty Studie534,36—40,42—44,46,48,49,53,55—58,61,66,69,72,75,80,88,91,96,97,109,110 evaluated electronic interventions Wlth
computer-tailored printed materials, 10%*3¢38:48495861667597 of which were aid to cessation studies
and 20%7-1042-444653,55-57.69.72.80.88.91.96109.110 of which were cessation induction studies. The study
characteristics, results of quality assessment and key findings are described below.

Interventions and co-interventions

Table 7 shows the characteristics of included studies and their participants. The interventions
consisted of individualised feedback/printed letters generated by special software or ‘expert
systems. Most of the letters were tailored based on conceptual models on relevant theories of
smoking cessation and behaviour change (e.g. transtheoretical model or social cognitive theory).

Four studies***~%# included pharmacotherapy as a co-intervention in each of the study arms;
two studies”*” included telephone counselling as a co-intervention, while another study*
included brief advice. Seven studies,?*464>8¢16697 jncluding four mentioned above,*%¢1%
had generic self-help material as a co-intervention in each of the study arms. Twenty
studies?*37-10:42-44,53,55-57,69,72.80.91.96,109.110 1 not have non-electronic co-interventions.

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This

issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



(7]
(7]
[-+]
=
(%]
=
=
(+]
D
=
(-4}
=
o
=
2
>
(%)
(-3

40

[s][0]
syluow z| pue 9 ‘g :dn-mojjo4
SUJUOW G JO SYIuoW € 10} payoLus 10N

lo]

(/2G) 10U00
SA

(e29)
Ajuo 89IApe paJojie] ‘parelausb-1aIndwod

SA

(g2G) Buijjasunog suoyds|al »oeq
-|[B2 -+ 92IAPE PaJo|IB] ‘palesuab-anduwion

(£€G) 109U00

90IN9S
90IApe pue Buljjesunod auoydaje) sulng

75 N UBLIOJOIA 8U1 01 P8][ed OyMm SIaxows Jnpy
swi|qoud

[eai6ojonau 1o AneiyoAsd SNOIAGO OU YlIM

siayeads ysijbug Ajuo sjeuisrew uspum

pa1sanbal oym SJaninb 1UBJ81 IO SIBYOWS

(leusrew disy-Jjas
sn|d) 821Ape Jolg

elRASNY

10€002
18 10 pueliog

. 1INpe 818 oYM ‘(U0NESSAD BUIOWS JO S}oadse elesny
suow g|. :dn-moj|o4 SA |[e UO B3IAPR pUB Uonew.oul Buipinoid 8oines 9077002
gousunsqe pabuojold yluow-g pue sousjeas.d juiod Aep-/ (LgS) 821npe palojie] $G ‘228 Ayunwwiod e) sulNY UeLOIIA U} 0} SI8|[e) [eusrew djay-jlas B J8 pueliog
96¢ =92s a|dwes [e10]
[o] (4N) SeBessaw ou vSn
. 0 o sieaf G/—g| 2 fpms
supuow g :dn-mojjo4 SA pafe ‘2010 ,sueloisAyd sonoeld Ajiwey dnolb — ec661 1B
gous|enald uiod Aep-/ (4N) Siena| Bunjows paiojie| /9'/°9¢ paseq-AIuNWWod g wodj syuaned 1npy auoN JENEIREINY
(S0€) 104u09
SA
(v0€) ulog
SA
[o] (v0€) disuxe VSN
suyjuow g pue ¢ :dn-mojjo4 SA auIZeBeW Ml 01661
a0uauNsae aouaens.d iod Aep- (#0€) dnoub aisuLu| GO ‘L'vh Ul JUBWISSILIBAPE YN0y} paynioal s1ayows [eualew djay-418s ‘e 18 Aun)
(¢8) 8ouapu0dse.i09 pasifeuosiad
SA
951102 2UBPUOTSALI) PIEPUELS UoISiABIs} pue
. W (0g) as. 3pUOCSBLI0D PEpUE 0IPEJ [B20] pUB Siadedsmau Ul SJuaWasILaApe El[eAsny
syow 6 pue ¢ :dn-mojjo4 SA aljand AQ palnIal 81am SIBYOWS “PaIelS ,:6861
(paunyep Ajres)o jou) sousiers.d julod skep |-/ (0%) 10u09 1Y UNY Sy 2y A1Jes]0 10U 8J8M B1IB}1ID UOISN|IX8/U0ISN|oU| auoN B 18 Uam()
SaIpN}s uolessaa o} pIy
(awayos () azis alewsy 9, JuawyINIgal Jo poylaw pue Kloysiy (o1uon99]9-u0U) Anunoo
Buipo9 auyy Joy | a.nbi4 8as) [6—0] apoo uosueduwiod a|dwes pue siojeiedwod ‘uonuaniou]  ‘(sieaf) abe uealy  Hunjows 0} pajeja. elIyo Aay ‘uoneindod UOIIUAAIBIUI-07) pue Apn)g

‘dn-moj|o} Jo Lybua| pue ainseaw awoaNQ

sela1ewW pajulid palojie} ‘pajessusb-ieindwiod Buizenieas s|OY 4o SOl

LejoeIRyD £ 374VL



4

Vol. 16: No. 3

N
&
[=}
N
=
£
(7]
(7]
[-+]
(7]
n
<<
>
(=2
S
[=]
s
=
%
-
=
=
[}
(-5
=

10.3310/hta16380

DOI

DaNUNLI)

. ol (rved) on Jaquinu VSN
S¥aM 2| pue 9 :0n-Mojio4 Sh auoydaayy e oju; Buyjea/Aep Jad sanalebio 0g (leayew 051002
80UBUNSCE SNONUNUOD %98M-Q . pue Aep-8g (G981) d9 79 0F  1sow|e ayows/p) WIsgoalN Jo sieseyaind gn digy-Jas +) [YN /B 1o uewyiys
(eozl) 9N
[o] SA
SY9aM Ue 9 :dn-mojjo +
el el Pz 9 1o 120219+ d0d auoydaauy ybnoayy swwelboid oo syl vsn
1 68 12 BOUBLIISAE SONUALOO M0} SA Pajlea pue wnb xa|Loejod sUNoaIU paseyaind (uiayeL 0002
9 %99Mm Je 9ouaunsqe Aep-gg (Z121) dod PG G Ly OUM SIoYOWS/1a0wWs ay1a.eb1o usLnd/synpy digy-)as +) [YN /B 1o uewyiys
ol vsn
SUUOW g . pue 9:dn-1ojo dN=dnoib jonuog uonduosaid aunolu [ewispsue.l 0002
aousfenald juiod fep-/ YN = dno.b Jusuyeas paiojel UN 2/ € P3|l 0yMm ‘sieak G9 < pabe SIayows  BuNodIU [BWISPSUBL /818 SUBBLIQ
[o] (296) 2189 [ensn
suyjuow ¢ pue | pue ‘skep / ‘sinoy #¢ -dn-moj|o4 SA aUIIND 8} 0} SIa|[ed Bi/Aep (jeusrew djay AN
a0UaUNSae aouafers.d (G9/) 8169 [ensn + Jaya| Jad sanesefio G'0g abeJane U0 payows oym  -Jjas +) Buliesunod  ,/002 Uaq|in
-uiod Aep-/ pue Inoy-¢ ‘eausunsqe pabuojoid yluow-g 99IADE Palo|ie} ‘pajessusb-ieindwo) 99 '1'8¢ ‘Sjuedioied/sIax0WS-Xa JUsda. pue Jus.lng auoydsja] pue uonng
8/6 | =9zis a|dwes [e10]
(4N) Sfeusyew paiojieial ajdinw
SA
(4N) palojrey ajdpnw SaWWRIG0.d UONBSS8D JBLJOUR Ul PAAOAUI
SA 10U ‘Bupjows Buminb uy paisalsiul ‘Aep Jad
SaN8.eB10 A1) 1SB9| 18 BYoWs oym ‘abe Jo
. fell (6N pasofe obuls sleaf g| < ‘siexeads ysi|fug uonessad VSN
Suow g1 pue  :0n-mojod SA Bupjows Jnoge Bupinbua 89185 UONBLIOU| Buyjesunco 5002
aousunsqe Aep-/ (4N) pauojreun sjbuIs 0L 1y 190UB) S, 8INHISU| 190UBY) [BUOIEN O} SI8|[eD auoydajgl )8 Jaydang
(awayos (u) azis alewsy} v, juswiyIinIgal Jo poyiaw pue Ai0siy (91u01393]9-U0U) Anunoo
Buipod auyy Joj £ aunbi{ 99s) [G—0] 9p0d uosiedwod ajdwes pue siojeredwod ‘uonuanidu]  ‘(sieaf) abe uesly  Bupjows o0} pajejas eayd Aoy ‘uoneindod UOIJUAAIBYUI-07) pue Apn)sg

‘dn-mojjo} Jo LyBua| pue ainseaw awoaNQ

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



(7]
(7]
[-+]
=
(%]
=
=
(+]
D
=
(-4}
=
o
=
2
>
(%)
(-3

42

(€9) [onuod

SA
vsn
[e]lo] (L2p) festeidde s Lyeay [eoldAy 9661
syjuow g :dn-mojjo4 SA _mmmym 1S
99uslerald Bupows (/) [estesdde ysu yyeay paoueyul G9 0% sjuapred aonoeld Ajjwey npy BUON pUe JaInasy
(v2€) 104u00
SA
(051) euoydayay
SA
oBgpaa
N [sll1llo] (e2¢) Yoeapae) fonins vsn
suow g pue g | ‘g :dn-mojjo4 SA auoydajal/Aep/sanasedla ¢/ | /uonesiuebio G661
aouaunsae Aep-, (22€) 19009 261y 90UBUBJUIBW U)eay B Ul $89]0Ju7 3UON 1818 Aun)
2/ =49z1s a|dwes [e10] van
SIa19] BUDOLS PaSIPJEPUE)S 18| ojdues
. W (HN) s12@1 Bupfous pasipzpue: BUIBS BU] Ul 8UOSLIOS Y)IM Pjoyasnoy B aleys | fipms
syuow 1 :dn-mojjo4 SA 10U Op OYM ‘auoyda|a} Yum ‘siesk G9—0p —esV66 1 18
8ousunsqe aouajersld wuiod Aep-/ (YN) S1ama| Bujows palojie] 89 :G'6y  pabe ‘aonoeld Ajiwey abie| e Jo Syusied ynpy 3uoN 18 1ayoang
9G/ = pasjwopuel a|dwes [e10]
[enuew djay-4as p.epuels
SA
NYIN
SA
[s][1] NYIA +suodal paiojie}
stpuow g pue g1 ‘g :dn-mojjo4 SA pasn alam AI0JSIy vsn
Sdn-Moj|0} BAIINIBSUOD NVIN + Suodal palojiel BuowWs 01 paje|al elIs]d ON “SIUSWASILSADER %661 B
oM} Je Bupjows Jou ‘8ousunsqge sousfeasid Julod noy-y2 ‘parelauab-18)nduod + S|[BD 10|[8Sun0) 29 ‘e Jadedsmau Ag paynioal SIeNOWS INpY BUON O BYSeyd0Id
SaIpN}s UoaNpUl UOKESSa?)
(awayos (u) aziIs alews} v, juawiyInIgaL Jo poyaw pue Aloysiy (o1u0a393]9-UOU) £iuno?
Buipod ay} Joy £ aunbi4 99s) [G—0] 9po2 uosuedwod a|dwres pue siojeredwod ‘uonuanidiu]  (sieof) abe uealy  Burjows 0} pajejal eI K3y ‘uoneindod UONUAAIBIUI-0) pue fpns

‘dn-mojjo} Jo yibua| pue ainseaw awoanQ

(penunuod) sfeusiew pajuld palojie) ‘pajelsusb-leindwod Buizenjeas s| DY Jo sonsueloeey) 2 319V.L



43

Vol. 16: No. 3

N
&
[=}
N
=
£
(7]
(7]
[-+]
(7]
n
<<
>
(=2
S
[=]
s
=
%
-
=
=
[}
(-5
=

10.3310/hta16380

DOI

panupuod
(802) 00
SA
(G12) 9HS
5 SpuepayisN
: o (902) 19 Siadedsmau [e90] Ul SJUBWASILBAPE auL
S £ G noles sh Ag pannIosy "syluow 9 xau Y} UiyHM Inb 6661
aouauNsae sauafeas.d julod Aep-/ (r1e) LN €9y 01 Bujuue|d Jou 818Mm OUM SIBNOWS JNPY 3UON 1219 eisyig
(yiL=u
“uoNIPUOd |N) 82U0 JaN3| N 8|Buls
SA
(¢S =u ‘uonipuod fjuo-1s) Ajuo 1S e
SA
(SH=u
‘uotypuod snjd-1S) HHS B LM [S e
SA
[elln] (9G1 = ‘uonipuod Ajuo-1 )
spuow p :dn-mojoy 11U JaNa| palojfey e (ajdinu) sauin 83U S
Snoneda s ssadedsmau [eo0] Ul SJUSWASILBAPE ayl
Buows ‘suoljeioadxa Aaralye-jjes ‘uopisuely abels unb oy L =u ‘uompuoa snjd-1|A) DHS Aq paynuosy "syuoW 9 1xau 8y} Uiyum ynb 8661
0] uojjugu ‘sousunisae Aep-/ ‘dwane unb unoy-yz - YU (9jdinw) sawiy 881y} Jals| palojiel v 09 ‘€6 03 Buluue|d Jou 81am Oym SIaYows ynpy ouoN 7278 easyiq
(982) (09) I 1e uonewLO}U] OU
SA
(28¢) 09
SA
[ello] .
syuow 7| pue ¢ :dn-mojjo4 (28€) 35 fuo Jadedsmau [B90] B Ul JUSWSSILADE 3yl
30uauNsqe pafuojoid yuow-g | sh /SIeak @' g Jo abeane Ue 1o} paxows :Aep 8661
'SIN0Y 7 1589] 18 10} BUIOLUS 10U ‘80UBUNST. Aep-/ (98¢) 90 A0 P /531818610 €02 40 aBelone/SIaYoWS 1Py ooy 20 BaSIQ
ios () o215 S[ewd) % 1uBWNI981 JO poylaw pue Kiojsiy (o1u01199]3-u0U) £nunod
Buipod auyy 1oy £ a.nbi{ 8as) [G-0] 8poa uosLiedwod a|dwes pue siojesedwod ‘uouaniau]  i(sieaf) abe uealy  Bunjows o) paje|as eudyio kay ‘uonendod UoIjuUaAIaluI-0) pue fpns

‘dn-moj|o} Jo Yibua| pue ainseaw awoanQ

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



(7]
(7]
[-+]
=
(%]
=
=
(+]
D
=
(-4}
—
o
=
2
>
(%)
(-3

44

]}
SUIUOW ¢ pue 8| ‘Z| ‘9 :dn-mojjo4
salel aouaunsge pabuojoud yiuow-g pue Aep-og

(98/2) fjuo Juswssasse
SA

S|jea auoydayay Buljreip-1bip wopuel/Aep

vsn
os100C 1B

89usunsqe Aep-/ pue Inoy-v¢ (8¢ 1) Hodal Jaindwod — 4x3 GG ‘€' J1ad sanaIeblo G'0z/SIeYoWs puels| apoyy 8UON  J8 Byseyoold
(L/8) uonuaniaul ou
SA
[11lol (698) Jows| prepuels -
syuiow g :dn-mojjog sA uaapIaay Ul ssonoeid [eiaush 41002
abueyo Jo abels ‘aousunsae iod Aep-/ (0./8) Jam8| palojiey-iendwo) UN XIS 1e pa.asifal sieak Go—/ | pabe siayowsg auoN ‘B ]9 Xouua
| [o] (29t 1) uopuanel OU JeisiBa1 uongindod PUBLISZING
suuow / -dn-mojjo4 sA [e18U8B © WO} PE1OS|as AILOPUBL/SISNOWS eesl 002
80usUNSqe (L9 1) Jem8| analehio Ajrep/puepiazimg Jo ved Buiesds labaulad
UIuoWw- | pue 8ausunsae aousenaid juiod Aep-/ fuljesunod paiojiel parelausb-ieindwon UN ‘€98 -4aual4 ayy Jo 09-8| pabe sjuapisay 3UON pue Jan3j
(09€) s1083U0D XIS — NYIN
SA
(99¢) s19BW00 831U} — NV
SA
(89€) s10B1U00 OM] — NI
SA
(6S€) 1080 BUO — NV
SA
(2G€) s10BIU0D XIS — NYIN +dX3
SA
(29€) s10BI00 81 — NYIN +dX3
[ell1] SA y ;
sUjuowW g1 pue z | ‘9 :dn-mojjo SI0BJI00 OM} — NYIA| + payjdde 81am nb 0} sseulpes
Uuow g1 pue gl ‘9 l1o4 (ege) sioey 1= NV +dX3 10 10151 BUDOWS 0] BLINE[B. BLGILO ON VSN
8ousunsae pabuojoid yiuow-9 pue shep-og SA ‘sfanIns auoydajal pue [few YBnoJy} pauap! 6661
90uaUNSae saualeasid ujod Aep-/ pue Inoy-yg (/GE) 198100 BUO — NYIN +dX3 96 ‘88 Wa1sAs 8.Jed pabeurw e Jo SIayows ) npy 3UON 1B 18 18918 /\
(awayos () az1s ajeway v, jusawiInIgal Jo poylaw pue Aiosiy (91u0393]9-U0U) Anunoo
Buipo9 ay) Joy | a.nbi4 8as) [6—0] apoo uosuedwiod g|dwes pue siojesedwod ‘uonuanioyu]  ‘(sieaf) abe uesyy  Bupjows 0} pajejal el Aay ‘uonendod UOIJUaAIB)UI-0) pue Apms

‘dn-mojjo} Jo YBUB| puB BINSeaw awoINQ

(panunuog) sjeusyew pajuld palojie} ‘paressusb-isindwod Bulienjeas s| DY Jo sonsusloesiey) 2 319vL



45

Vol. 16: No. 3

N
&
[=}
N
=
£
(7]
(7]
[-+]
(7]
n
<<
>
(=2
S
[=]
s
=
%
-
=
=
[}
(-5
=

10.3310/hta16380

DOI

DBNUILD

[1]

syjuow ¢ :dn-mojjo4

(011) steusyew pajojieiun pajuud

SyluoW ¢ 1se SpueliayieN
ayy Buunp sidwsane 1nb Aue spew pey Ayl 10U 1o JaLiaym SA ayL
pue Aep e payows Aay} saaJebIo Jo Jaquinu 8y} alels L1y auoyda|a} Aq pajoelu0d/auljaseq Je 052002
01 sJayjows Buse Aq painseaw sem InoiAeyaq Buijows S[ela1eW palojiel palelaush-Jeindwo) /Gy DPaOWS 9%9'G|/sieak Go—g| Sabe siaalunjop BUON B 19 S198WS
(65 1) apinb Buprows
dois e+ sawwelBbold uonessas bunows
01 [eJJa}al 10 18I| B BUIUIRIUOD JBp|0) B
| [elJajal JO 181| B DUIUIBIUOD I8pj|o} SO
SA Bunedionied ayy ul S1akl) pue ‘siena| UoNeHAUI
[l ‘lellayal Japinoid Ag palinioay uswINIo8)
o uoidoudng + sayayed aunoaiu + bul 210480 %aam ayy Buunp Aep Jad sanalehio vsh
sujuow 8| pue g/ ‘g °¢ :dn-mojjo 90BJ-0]-808} 8U0-0}-8UO + S[eLiajeLl 8J0W 10 8UO PayoLLs Buiney ‘uoissaidap 1o 15669002
a0uauNsae aauafensid iod Aep-/ palo|ie] pareiauab-ianduwion 198"y 1uswIeaI Juanedino Buinigdal siusned 1npy BUON 1218 |[eH
o]
SYIUOW g PUE Z . :dn-mojjo4 (0v22) Auo uswssasse vsn
9ousunsqe pabuojoid yluow-9 SA auoydaje) BIA swOY 1. palnioal 25002 1B
‘SIn0y g 1589| 18 10} Bumows 10U ‘sousunsqge Aep-/ (£992) uonusnIalUl dX3 0L vy /Rep/senalebio g/ 1 /swusned aied Arewid BUON o BYSeyoo.d
[o] (1LGZ1) Aluo uswssesse
SUyIUOW t¢ pue z | :dn-mojjo4 A v
8ouauNsae pabuojoid LpuoL-g (60z1) Japelb yi6 e pey oym sjusied Jo 1si/papiodal 7002 /8
a0uaUNSae sauafersid uiod Aep-/ pue INoy-1g S[elialew palojie} pajessusb-isindwo) G/G'gy 10U AoiSly Bupows 0} pare|al eLslo/SIuBIR] BUON o BYSeydo.d
(6G€) Auo Juswssassy
SA
(99¢) Jaindwoo ubiSalT+ dx3
[o] SA
supuow g . pue g1 ‘9 :dn-mojjo4 (65¢€) Bunasunod +dx3 VSN
8ousunsae pabuojold syluow g pue shep Q¢ SA [IBW pUB 8UoYdaja} BIA Pe1oBIu0D/paLodal 151002 8
80uaUNSae aausersid juiod Aep-/ pue Iy-yg (89¢5) dx3 96 {1'8¢e 10U AIo1s1y Buiows 0] palejel BLBIIA/SINPY BUON o BYSeYd0Id
(awayos () azis ajeway} 9, JuawyinIgal Jo poylaw pue Aloysiy (91u0n99]9-U0U) Anunoo
Buipoo ayy Joy | a.nbi4 8as) [6—0] apoo uosueduwiod a|dwes pue siojesedwod ‘uonuanioyu]  (sieaf) abe uealy  Bunjows 0} pajeja. el Aay ‘uonendod UOIjUaAIB)UI-0) pue Apnisg

‘dn-mojjo} Jo L3bua| pue ainseaw swoaNQ

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



(7]
(7]
[-+]
=
(%]
=
=
(+]
D
=
(-4}
=
o
=
2
>
(%)
(-3

46

‘adejoipne snyd apinb s,1asn Ajuo ‘9 ‘BuyieSUN0d
pajewoine 131 ‘1ena| paJojiel ajbuis ‘1S apinb djay-J1as ‘HHS -uoiewojul Buioueyus-yjes ‘35 Buinb Jo $8W0aIN0 U UojeWIOUI ‘)0 ‘pauodal Jou ‘YN ‘UoUBAISIU| paloje] sjdiynw ‘||l ‘[enuew payoew-abels
‘NYIN ‘Wa1sAg uonewoju| [eaipaly uolb3 ‘SiNg ‘|ied suoydajs) punogino snjd awweiBfold SIening paniuwon 9+ 49 swwelbold Sisping pauiwwon) doa {|0auod Uorewloiul ou ‘07 ‘uoneLIoul Jo SH0S ylog ‘0g

(009) SNV + LN +dX3+T3L

SA
(60S) SNYIN+ 14N +dX3
lo] SA
syuol e 0g ‘01 :dn-mojjo S| snid
Uluow og pue Oz ‘01 :dn-mojjo4 (¢2g) sNvIN snid 1HN 1o ewhep 1od SepaieBid Vs
aouaulsqe pabuojold Lyuow-9 SA G'yg obRIOAR U0 PaYOWS/1a1uay) [eIPalN 83900¢
90uaUlisqe aausferasd-julod Aep-/ pue noy-yg (€29) NYIN €2'G'0G  Slieyy Suelslsp puejbug maN € Wouj SIsows 14N VCRERERIEN
[o]
supuow ¢ :dn-mojjo4 (o) uouansayu; ou SINg Buisn (dD wioy N
gousunsqe pabuojoid yluow-¢ SA 80n0eld 4o wouj paos|as/Aephiana payows 9JBD PIBPURIS +) 162002
pue - | ‘89usunsae aouajerssd Juiod Aep-/ pue Inoy-¢ (8e) Lodai yorqpas) palojiel-iendwo) vS ey 9%9°€6/SIBak GO pue §| UBBaMIAQ SIBYOWS [els1ewW djay-Jjes VR ERVENS)
lo] (60€) uonusnIBIUl OU fueLLsy
SLIUOW ¢ pue g1 ‘g1 ‘9 :dn-mojjo4 SA fanins Jotenon8002
syjuow-9 (2og) uoneuiwexs yyeay uonendod [esaush bBunsixa e 19
1Se9)| 18 0 8oUBUNSae pabuojoid ‘a1el sausunNsqe Aep-/ S[elia1eW palo|ie] ‘pajelaush-1eindwo) IV Sy UB WOJI/SI9XO0LUS 1US.INI PUB JaWWIo)/S)NpY 3uoN uuewnyas
(609) Ajuo JuaWISSasse ajedioed
zllol SA 0} PaIAUL 819M BLISLID UOISN|OUI 8U} Pa)|L|N}
OUM 8S0U} pue Snieis BUINOLIS 10} paUasIds
SLAUOW g PUB g1, ‘Z . ‘9 :dn-mojjo4 (¢0v) 01pe jouq SieuonoRid a19m 8011081 APNIS PAPUBIE OYM SjuBljed fuewisg
aouaunsae pabuojoud Lpuow-9 pue SA ‘S9aM 1 1sed 8y} Ul Ajrep sana.ebIo payows 018002
)9oM- :80usunsqe aousjensld juiod Aep-/ pue Jnoy-yg (88v) siena| paJojiel-Jaindwo) 8y ‘0'vE  oym sieak 0/—g| pabe sjuaned aied Arewd  (8anoeld [ensn) suoN e 19 19fa|N
(owayas () azis alewsy 9, juswWyINIgaI Jo poylaw pue Aio)siy (o1u01399]9-uou) £iunoo
Buipod ay} Joy £ aunbi{ 99s) [6—0] ©pod uosuedwod a|dwres pue siojeredwod ‘uonuanidiu]  (sieof) abe uealy  Burjows 0} pajejas e K3y ‘uoneindod UonUaAIBIUI-0) pue Apnis

‘dn-mojjo} Jo yibua| pue ainseaw awoanQ

(panunuoo) sreusiew pajuud paiojie; ‘pajessusb-1eindwod Buizeneas s| DY 4o sl

LeloeeyD £ 37avL



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38

Study design and characteristics of participants

All the 30 studies, except Meyer et al.,'” which was a quasi-RCT, were RCTs that randomised
participants indiViduaHy.34’36_40’42_44’46’48’49’53’55_58’61’66’69’72’75’80’88‘91’96’97’109’1 10 Follow_up ranged from

3 months to 30 months® and was shorter than 12 months in 10 studies. All studies reported point
prevalence, whereas 16*>64956-5861,666972,889197.109.110 reported prolonged abstinence.

Participants were recruited into trials as advertised through various media. Three studies®*!*
included both current smokers and ex-smokers; only current smokers at study entry were
included in the analysis in this section.

Mean age of study participants ranged from 32.3% to 72 years.*® The proportion of females varies
between 23%*% and 76%.%

Quality assessment of included studies

Results of quality assessment of included studies are presented in Table 8. The methods of
generation of random sequence, allocation concealment and blinding are unclear in the vast
majority of the studies. Only seven studies*****42>>628 jpcluded biochemical validation of
smoking status in respondents. Loss to follow-up ranged from as low as 11% at 6 months* to 56%
at 12 months.” Six studies®***#**>*”11% reported significant difference between intervention groups
at baseline.

Comparisons and findings

Electronic interventions compared with no intervention, usual care or untailored printed self-help
material This comparison was addressed by 27 out of the 31 studies comparing computer-
generated, tailored printed materials to either no intervention, usual care or untailored printed
self-help materials, with or without concurrent co-interventions. Figure 20 shows the results of
point prevalence abstinence at 6 months, which was reported in 13 studies.?#0:4446:485335-57.61,97.109,110
Pooled result showed that computer-generated, tailored printed materials, when added to varied
co-interventions, increase the likelihood of cessation in studies in which smokers are prepared to
quit at the beginning of the studies (RR=1.29, 95% CI 1.10 to 1.51). Tailored printed materials
also appear to be effective in studies in which the smokers were not ready to quit at the start of
the study, but there was significant heterogeneity in effect estimates (I?=85%, p <0.001). Overall,
only five studies®>**#971% demonstrated a statistically significant increase in abstinence rates in
the intervention groups compared with the control groups.

Figure 21 shows the results of point prevalence abstinence measured at the last follow-up of

each study. Twenty-eight studies contributed to the overall summary estimates. There was

some heterogeneity (I*=~30%) between the studies. Pooled results showed a similar increase in
abstinence from the use of computer-generated, tailored printed materials compared with control
group regardless of whether a study was a cessation induction study or aid to cessation study.
Only six studies®***871% demonstrated a statistically significant increase in abstinence rates

in the intervention groups compared with control groups. Of these studies, three’**'% reported
smaller effect size at maximum follow-up compared with 6 months.

Figure 22 presents the results for prolonged abstinence at 6 months and are represented by two
studies,*”” which are aid to cessation studies. The pooled result (RR=1.31, 95% CI 1.00 to 1.71)
just reaches statistical significance and is in line with point prevalence abstinence. Similarly, the
results of prolonged abstinence at maximum follow-up are also in line with point abstinence at
maximum follow-up and are shown in Figure 23.
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TABLE 8 Quality assessment of RCTs/quasi-RCTs evaluating interventions using computer-generated, tailored
printed material

Baseline
Generation characteristics
of random  Allocation Biochemical  similar between ITT
Study sequence concealment  Blinding validation groups Lost to follow-up analysis
Schumann et al. Yes Unclear Unclear No No (difference in -~ Overall: 175/611 Yes
2008110.115.128 intention to quit (28.6%)
within 6 months  computer-generated,
and past quit tailored materials:
attempts) 101/302 (33.4%)
No intervention: 74/309
(23.9%)
Meyer et al. No (based Unclear Outcome No Yes 558/1499 (37.2%) Yes
20081 on the time assessors
of practice
attendance)
Gilbert et al. Yes Unclear Unclear No No 26/72 (36.1%) Yes
2007
Sutton and Gilbert ~ Yes Yes Outcome No Yes Computer-generated, Yes
20079 aSSEssors tailored advice + usual
care: 159/765 (20.8%)
Usual care: 181/743
(24.4%)
Smeets et al. Unclear Unclear Unclear No Yes NR Unclear
2007%
Velicer et al. Yes Unclear Participants  No Yes MAN: 126/523 (24.1%)  Yes
2006 NRT + MAN: 142/522
(27.2%)
EXP +NRT + MAN:
153/509 (30.0%)
TEL +EXP +NRT + MAN:
155/500 (31.0%)
Hall et al. 2006%  Yes Unclear Outcome Yes Yes Computer- Yes
assSessors generated, tailored
material + counselling
+nicotine
patched + bupropion:
41/163 (25.2%)
List of referrals to
smoking cessation
programmes: 49/159
(30.8%)
Strecher et al. Unclear Unclear Unclear No Yes 34% at 5 months and Yes
20057 56% at 12 months
Prochaska et al. Unclear Yes Outcome No Yes EXP: 784/2667 (29.3%)  Unclear
2005 assessors Assessment only:
595/2740 (21.7%)
Prochaska et al. Unclear Unclear Unclear No Yes Computer-generated, Yes
20049 tailored materials:
273/1209 (22.6%)
Assessment only:
272/1251 (21.7%)
Borland et al. Unclear Unclear Unclear No Yes Tailored Yes
200366 advice =170/521
Control=146/537
Borland et al. Yes Unclear Participants  No Yes 369/1578 (23.4%) Yes

2003
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TABLE 8 Quality assessment of RCTs/quasi-RCTs evaluating interventions using computer-generated, tailored printed
material (continued)

Baseline
Generation characteristics
of random  Allocation Biochemical  similar between ITT
Study sequence concealment  Blinding validation groups Lost to follow-up analysis
Etter and Perneger  Yes No Unclear No Yes Computer-generated, Yes
20015354 tailored counselling
letter: 357/1467
(24.3%)
No intervention:
121/1467 (8.2%)
Shiffman et al. Yes Unclear Unclear No Yes Overall: 2194/4209 No
2001%® (52.1%)
Computer-tailored
program: 860/1865
(46.1%)
UG: 1334/2344 (56.9%)
Prochaska et al. Unclear Unclear Unclear No No (proportions Overall: 1573/4144 No
2001% for ethnic and (38.0%)
racial subgroups)  Exp: 556/1358 (40.9%)
Assessment only:
1017/2786 (36.5%)
Lennox et al. Yes Unclear Unclear Yes No (proportion of ~ Computer- Yes
2001%° heavy smokers tailored =213/870
higher in tailored  gtandard
group) letter = 236/869
Control=166/871
Prochaska et al. Unclear Unclear Unclear No No (for number NR Yes
2001%7 of cigarettes per
day)
Shiffman et al. Unclear Unclear Open label ~ No Yes CQP: 347/1217 (28.5%)  Yes
2000 CQP+C: 349/1207
(28.9%)
UG: 303/1203 (25.2%)
Orleans et al. Unclear Unclear Unclear No Unclear 22% at 12 months No
2000%
Dijkstra et al. Unclear Unclear Unclear No Yes At 6 months: Yes
19994 MT: 27/214 (12.6%)
ST: 26/206 (12.2%)
SHG: 15/215 (7.0%)
C0: 26/208 (12.5%)
Velicer et al. Unclear Unclear Unclear No Yes NR Unclear
19994
Dijkstra et al. Unclear Unclear Unclear No No (higher 147/752 (19.5%) at No
19984 proportion 4 months
classified as
emotive in non-
tailored group)
Dijkstra et al. Unclear Unclear Unclear Yes Yes 555/1546 (35.9%) Unclear
1998+
Kreuter et al. Unclear Unclear Unclear No Yes 186/1317 (14.1%) Unclear
19964
Curry and Unclear Unclear Unclear Yes No (previous quit ~ 272/1137 (23.9%) Yes
Strecher 1995% attempt)
Strecher et al. Unclear Unclear Unclear No Yes 29.2% No
1994% — study 1
continued

49
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TABLE 8 Quality assessment of RCTs/quasi-RCTs evaluating interventions using computer-generated, tailored printed
material (continued)

Baseline

Generation characteristics

of random  Allocation Biochemical  similar between ITT
Study sequence concealment  Blinding validation groups Lost to follow-up analysis
Strecher et al. Unclear Unclear Unclear No Yes 33% No
1994% — study 2
Prochaska et al. Unclear Unclear Unclear No Unclear 13% at 6 months; 14%  No
1993% at 12 months; 20% at

18 months

Curry etal. 1991%  Unclear Unclear Unclear Yes Yes Unclear Yes
Owen et al. Unclear Unclear Unclear Yes Yes 12% Unclear
19893

(0, no information control; CQP, Committed Quitters Programme; CQP + C, Committed Quitters Programme plus outbound telephone call; MAN,
stage-matched manual; NR, not reported; MT, multiple tailored intervention; SHG, self-help guide; ST, single tailored letter; TEL, automated
counselling; UG, only user’s guide plus audiotape.

Events, Events, %

Study Co-intervention RR (95% CI) treatment  control weight
Aid to cessation X
Borland 2003 Brief advice T 1.20 (0.90 to 1.59) 88/523 74/527 9.16
Sutton 20077 Telephone counselling — 1.48 (1.13 to 1.94) 113/599 72/565 9.24
Orleans 2000 NRT T 1.21 (0.92 to 1.58) 81/235 67/235 9.27
Subtotal (? = 0.0%, p = 0.480) <>I 1.29 (1.10 to 1.51) 282/1357 213/1327 27.67

1
Cessation induction |
Prochaska 1993% None Te 2.40 (1.45 to 3.96) 30/189 25/378 7.52
Kreuter 1996 None _— 0.76 (0.30 to 1.91) 7/94 10/102 4.60
Dijkstra 1999* None —s 0.83 (0.41 to 1.66) 14/420 17/423 6.05
Etter 2001%° None L 2.44 (1.76 to 3.38) 117/1467 48/1467 8.86
Lennox 2001%® None e 1.02 (0.66 to 1.57) 30/870 59/1740 8.07
Prochaska 2001%® None X —— 3.57 (2.82 to 4.53) 174/1358 100/2786 9.46
Prochaska 2001%" None —t—— 1.13 (0.67 to 1.90) 42/362 18/175 7.36
Meyer 2008'%° None —_ 2.28 (1.27 to 4.06) 31/488 17/609 6.91
Schumann 2008'° None ! 1.02 (0.36 to 2.87) 7/240 7/245 4.05
Velicer 1999 Brief advice —— 1.38 (1.09 to 1.75) 148/1429 109/1453 9.46
Subtotal (/> = 85.0%, p = 0.000) <> 1.58 (1.10 to 2.25) 600/6917 410/9378 72.33

1
Overall (? = 84.3%, p = 0.000) @ 1.51 (1.15 to 1.97) 882/8274 623/10,705  100.00

1

1
Note: weights are from random-effects analysis ,

1 1 1 1 1

0.2 0.5 1 2 5
Favours control Favours intervention

FIGURE 20 Electronic interventions with computer-generated, tailored printed materials vs control: point prevalence
abstinence at 6 months.

Comparison of electronic interventions with other non-electronic interventions This comparison
was addressed only in one cessation induction study. Meyer et al.'® compared (up to three)
computer-tailored letters with brief advice delivered by GPs, who received 2-hour on-site training
in counselling techniques. Similar rates of point prevalence abstinence (tailored letters vs brief
advice, 6.4% vs 4.0%, RR=1.60, 95% CI 0.89 to 2.88 at 6 months; 15.4% vs 14.2%, RR=1.08, 95%
CI 0.79 to 1.49 at 24 months) and prolonged abstinence (tailored letters vs brief advice, 10.2% vs
9.7%, RR=1.06, 95% CI 0.71 to 1.57) were observed between the groups. The abstinence rates in
both intervention groups were significantly higher than an ‘assessment only’ control group within
the same study (the ‘tailored letters’ vs ‘assessment only’ comparison has been described in the
previous section).
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Events, Events, %
Study Co-intervention Follow-up (months) RR (95% CI) treatment control weight
Aid to cessation |
Owen 1989* None 9 — 0.68 (0.31 to 1.50) 8/82 18/126 0.84
Curry 1991% None (self-help material) 12 —— 1.13 (0.79 to 1.63) 52/304 46/305 3.20
Borland 2004°% None (self-help material) 12 = 1.12 (0.92 to 1.37) 146/521 134/537 6.83
Borland 2003 Brief advice 12 — 1.00 (0.77 to 1.30) 91/523 92/527 5.03
Sutton 2007% Telephone counselling 6 T 1.48 (1.13 to 1.94) 113/599 72/565 4.82
Strecher 20057 Telephone counselling 12 —-f— 1.16 (0.83 to 1.62) 139/1484 40/494 3.59
Shiffman 2000 NRT 1.5 - 1.41 (1.17 to 1.70) 212/1218 170/1376 7.35
Shiffman 2001%® NRT 1.5 - 1.09 (0.96 to 1.23) 315/875 366/1105 10.01
Orleans 2000% NRT 12 — 1.05 (0.77 to 1.44) 60/235 57/235 3.97
Subtotal (> = 32.8%, p = 0.156) > 1.16 (1.05 to 1.29) 1136/5841 995/5270 45.66
1
Cessation induction E
Strecher 1994® study 1 None 3 ——FT——<—— 2.36 (0.49 to 11.41) 5/37 2/35 0.22
Smeets 2007% None 3 —0:— 0.94 (0.62 to 1.44) 35/221 37/220 2.52
Dijkstra 19984 None 4 — 0.24 (0.08 to 2.14) 1/152 4/147 0.12
Kreuter 1996 None 6 —_— 0.71 (0.29 to 1.74) 7/59 10/60 0.65
Lennox 2001%° None 6 — 1.02 (0.66 to 1.57) 30/870 59/1740 2.43
Dijkstra 1999* None 7 — e 0.81 (0.33 to 2.01) 8/206 10/208 0.64
Dijkstra 1998 * None 14 ——:— 1.00 (0.60 to 1.65) 28/387 28/386 1.87
Prochaska 1993% None 18 —— 1.66 (1.16 to 2.38) 44/189 53/378 3.25
Prochaska 2001%" None 18 B A 1.31 (0.82 to 2.09) 57/362 21175 2.14
Curry 1995% None 21 ] 0.84 (0.57 to 1.23) 33/329 79/658 2.94
Etter 2001%° None 24 ! 0.99 (0.82 to 1.20) 183/1467 185/1467 7.18
Prochaska 2001 None 24 —— 1.22 (1.04 to 1.44) 200/1358 336/2786 8.27
Prochaska 2004%° None 24 t— 1.48 (0.94 to 2.35) 40/349 28/362 2.19
Prochaska 20057 None 24 e 1.30 (0.99 to 1.71) 85/352 81/437 4.87
Meyer 2008 None 24 — 1.64 (1.19 to 2.27) 75/488 57/609 3.81
Schumann 2008'"° None 24 —— 0.88 (0.53 to 1.46) 25/240 29/245 1.87
Gilbert 2007°' None (self-help material) 3 P L 0.30 (0.07 to 1.36) 2/38 7/40 0.24
Velicer 1999 Brief advice 18 Ho— 1.24 (1.01 to 1.51) 192/1429 158/1453 6.96
Velicer 2006% NRT 18 —— 0.94 (0.59 to 1.50) 46/509 25/261 2.16
Subtotal (2 = 35.2%, p = 0.066) : 1.15 (1.03 to 1.28) 1096/9042 1209/11667 54.34
1
Overall (? = 31.8%, p = 0.056) é 1.16 (1.07 to 1.25) 2232/14,883 2204/16,937 100.00
1
1
Note: weights are from random-effects analysis :
1 1 1 1 1
T T T T
0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 21 Electronic interventions with computer-generated, tailored printed materials vs control: point prevalence
abstinence at maximum follow-up.

Comparisons between electronic interventions Six studies*®**-*+4¢7> compared different electronic
interventions with a single tailored component against each other. The comparisons and findings
are summarised in Table 9 and each study is briefly described below. As settings and contents of
the electronic interventions being assessed were different, it was not possible to include them in a
meta-analysis and compare the electronic interventions with each other.

Strecher et al.”> compared the effectiveness of the following four interventions when added to

a brief cognitive-behavioural cessation telephone counselling: (a) a single, untailored smoking
cessation guide; (b) a single, computer-tailored smoking cessation guide; (c) a series of four
printed materials tailored only to baseline data; and (d) a series of four printed materials initially
tailored to baseline data and subsequently retailored to follow-up data at 5 months. Point
prevalence abstinence at 12 months was 8.1%, 7.2%, 10.3% and 10.5% for groups a, b, c and d,
respectively. A global test for a trend of increasing effectiveness with increasing intensity and
tailoring was not significant. In a possibly post hoc analysis, the authors found that the abstinence
rates for the two multiple tailored material groups were significantly higher than the two single
materials groups (either untailored or tailored). The reported odds ratio (groups c+d vs groups
a+b) was 1.41 (95% CI 1.04 to 1.99).
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Events, Events, %

Study Co-intervention RR (95% CI) treatment control  weight

1
Aid to cessation '
Borland 2003°" Brief advice T 1.24 (0.81t0 1.92)  42/523 34/527 37.67
Sutton 2007%" Telephone counselling —— 1.35 (0.96 to 1.89) 73/599 51/565 62.33

1
Overall (2= 0.0%, p = 0.773) @ 1.31 (1.00 to 1.71) 115/1122  85/1092  100.00

J,

1
Note: weights are from random-effects analysis ,

02 05 1 2 5
Favours control ~ Favours intervention
FIGURE 22 Electronic interventions with computer-generated, tailored printed materials vs control: prolonged
abstinence at 6 months.
Follow-up Events, Events, %

Study Co-intervention (months) RR (95% CI) treatment control weight
Aid to cessation X
Borland 2004% None (self-help material) 12 a—— 1.78 (1.20 to 2.63) 61/382 35/390 5.64
Borland 2003°" Brief advice 12 —— 1.15 (0.65 to 2.04) 24/523 21/527 2.63
Sutton 2007%" Telephone counselling 6 —— 1.35 (0.96 to 1.89) 73/599 51/565 7.52
Shiffman 2000* NRT 3 e 1.41 (1.17 t0 1.70)  212/1218  170/1376 24.80
Shiffman 2001%® NRT 3 . 1.10 (0.90 to 1.35)  150/916 170/1147 21.21
Subtotal (2= 32.3%, p = 0.206) <> 1.32 (1.13 to 1.54)  520/3638  447/4005 61.79

1

1
Cessation induction .
Dijkstra 1998 2 None 14 ] 2.99 (0.97 to 9.20) 12/387 4/386 0.68
Prochaska 2001  None 18 —— 1.69 (0.79 to 3.64) 28/362 8/175 1.47
Curry 1995% None 21 — 1.40 (0.54 to 3.64) 7/329 10/658 0.94
Prochaska 2001°®  None 24 —— 1.45 (1.12 to 1.87) 96/1358  136/2786 13.46
Prochaska 2004%°  None 24 4 a— 1.67 (0.95 to 2.95) 29/349 18/362 2.66
Meyer 2008'%° None 24 —r— 1.52 (1.02 to 2.26) 50/488 41/609 5.52
Schumann 2008'°  None 24 —_— 0.96 (0.48 to 1.89) 15/240 16/245 1.86
Velicer 1999 Brief advice 18 T 1.33 (0.97 to 1.82) 85/1429 65/1453 8.71
Velicer 2006% NPT 30 — - — 1.24 (0.72 to 2.13) 41/509 17/261 2.90
Subtotal (2= 0.0%, p = 0.852) <> 1.42 (1.23t0 1.66) 363/5451  315/6935 38.21

1

1
Overall (2= 0.0%, p = 0.631) Q 1.35(1.23t0 1.48) 883/9089  762/10,940 100.00

1

1
Note: weights are from random-effects analysis ,

0.2 0.5 1 2 5

Favours control Favours intervention

FIGURE 23 Electronic interventions with computer-generated, tailored printed materials vs control: prolonged
abstinence at maximum follow-up.

Kreuter and Strecher* compared two versions of health risk appraisal (HRA), which provided
printed feedback to participants by post and covered seven health-related behaviours, including

smoking, exercise, seat belt use, alcohol consumption, dietary fat intake, fruit and vegetable
consumption, and safe gun storage. The ‘typical HRA' provided personal feedback on risk
information and the ‘enhanced HRA' provided, additionally, behaviour-change information

that

was tailored individually. Similar point prevalence abstinence rates were observed at 6 months
among adult family practice patients (enhanced HRA vs typical HRA using baseline smokers as
denominators, 7.4% vs 7.8%, RR=0.95, 95% CI 0.36 to 2.52). These abstinence rates were slightly
lower than the 9.8% observed in the control group of no feedback within the same study (this

comparison was covered in the previous section).

Dijkstra et al.*> compared the effectiveness of three one-off tailored materials that contained
different contents: (a) information on outcomes of quitting; (b) information on self-efficacy
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TABLE 9 Summary of studies comparing different interventions with a single tailored component

Study

Study type

Co-intervention

Comparisons

Key findings?

Comparing different forms/contents/provision of interventions within each mode of delivery (comparison code 3, see Figure 1)

Strecher et

al. 2005

Kreuter
and
Strecher
19964

Dijkstra et
al. 1998+

Dijkstra et
al. 1998%

Aid to
cessation

Cessation
induction

Cessation
induction

Cessation
induction

One initial telephone
counselling
cessation

None

None

None

A series of four printed materials
initially tailored to baseline data and
subsequently retailored to follow-up
data at 5 months

VS

a series of four printed materials
tailored only to baseline data

VS

a single tailored smoking cessation
guide

(Total n for the trial =1978)

‘Enhanced HRA' providing
tailored feedback on risk
information + behaviour-change
information (n=94)

Vs

‘typical HRA' providing feedback on risk
information only (n=102)

2 x 2 factorial design. One-off
tailored material containing:
(information on outcomes of quitting
vs no information) x (information on
self-efficacy enhancement vs no
information)

Total n=1546

2 x 2 factorial design: (multiple tailored
letters vs ST) x (self-help manual vs no
manual)

Total n=605

Point prevalence abstinence (at 12 months):
Multiple retailored 10.5%

Vs

multiple tailored 10.3%

Vs

single tailored 7.2%

RR (multiple retailored + multiple tailored vs single
tailored) =1.43, 95% CI 0.99 to 2.06°

Prolonged abstinence: NR

Point prevalence abstinence (at 6 months):
Enhanced HRA

Vs

typical HRA

7.4% vs 7.8%

RR=0.95, 95% CI 0.36 t0 2.52
Prolonged abstinence: NR

Point prevalence abstinence (at 14 months):
Outcomes information 6.3%

vs no information

7.2%

RR=0.88,95% Cl 0.60 to 1.27
Self-efficacy information 7.2%

Vs

no information 6.3%

RR=1.14,95% CI 0.79 t0 1.65
Prolonged abstinence (at 14 months):
Outcomes information 2.3%

Vs

no information 1.6%

RR=1.50, 95% CI 0.73 t0 3.09
Self-efficacy information 2.6%

Vs

no information 1.3%

RR=2.00, 95% Cl 0.94 to 4.23

Point prevalence abstinence (at 4 months):
Multiple tailored letters 4.1%

Vs

ST 0.6%

RR=6.26, 95% Cl 1.41 t0 27.75
Self-help manual 1.0%

Vs

no manual 3.6%

RR=0.28,0.08 to 1.00

Prolonged abstinence: NR

continued
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TABLE 9 Summary of studies comparing different interventions with a single tailored component (continued)

Study Study type  Co-intervention Comparisons Key findings®
Dijkstra et~ Cessation None Three tailored letters (1=214) vs single  Point prevalence abstinence (at 6 months):
al.1999*  induction tailored letter (n=206) Three tailored letters 2.8%
Vs
ST 3.9%
RR=0.72, 95% Cl 0.26 t0 2.05
Prolonged abstinence: NR
Velicer et Cessation None Different number of mailings of tailored  Point prevalence abstinence (at 6 months):
al. 1999 induction reports: One mailing 11.2%
one (n=357) Vs
V8 two mailings 9.1%
two (n=353) Vs
V8 three mailings 12.2%
three (n=362) Vs
vs six mailings 9.0%
six (n=357) Prolonged abstinence (at 12 months):
One mailing 2.5%
Vs
two mailings 3.4%
Vs
three mailings 5.5%
Vs

six mailings 3.4%

a Unless otherwise specified, the reported abstinence rates are 6-month prolonged abstinence and 7-day point prevalence abstinence
measured at 6 months (or nearest time points).
b Number of participants in individual arms not reported. 95% Cls were calculated assuming equal size in each of the intervention arms.

enhancement; and (c) information on both. A ‘no-information’ control group was also included.
The study could be analysed as a factorial trial (outcomes information vs no information) x (self-
efficacy information vs no information), as there appeared to be no significant interaction
between the two factors. The inclusion of either information did not increase point prevalence
abstinence at 14 months. Prolonged abstinence was increased slightly by inclusion of either
information in the tailored material, but the increase was not statistically significant.

Dijkstra et al.”® incorporated a factorial design of [multiple tailored letters vs single tailored letter
(ST)] x (self-help manual vs no manual). Tests for interaction were not significant. The study
specifically recruited smokers who were not planning to quit within the next 6 months. The point
prevalence abstinence at 4 months was significantly higher in the two groups receiving multiple
tailored letters (4.1%) than in the two groups receiving a ST (0.6%). The addition of a self-help
manual appeared to have negative impact on point prevalence abstinence.

Dijkstra et al.* compared an intervention with three tailored letters to an intervention with a ST

in a further study of smokers with low readiness to quit. Contrary to the findings of the previous
study, no significant difference in point prevalence abstinence between groups receiving multiple
tailored letters and a ST was found.
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Velicer et al.* conducted a trial with a factorial design of (tailored report+manual vs manual
only) x (one vs two vs three vs six contacts). They found no dose-response relationship between
the number of contacts/mailings and abstinence rates in both the ‘tailored report + manual’ group
and the ‘manual-only’ group.

Other comparisons In an aid to cessation trial conducted by Borland et al.° among callers to

a quitline service in Australia, the combination of computer-tailored letters plus call-back
telephone counselling generally produced higher abstinence rates than computer-tailored letters
alone, although the differences were not statistically significant when data were analysed on an
ITT basis assuming that participants who were lost to follow-up did not quit. Point prevalence
abstinence (not clearly defined) was 20.8% compared with 16.8% (RR = 1.24, 95% CI 0.96 to 1.59)
at 6 months and 18.9% compared with 17.3% (RR= 1.09, 95% CI 0.84 to 1.41) at 12 months for
the tailored letters + telephone counselling group compared with the tailored letters group. Three-
month prolonged abstinence measured at 6 months (11.2% vs 8.0%, RR = 1.39, 95% CI 0.96 to
2.03) and 9-month prolonged abstinence measured at 12 months (6.1% vs 4.6%, RR=1.32, 95%
CI0.79 to 2.21) showed a similar trend.

Prochaska et al.’” compared a combined intervention incorporating four proactive counsellor
calls, computer-tailored reports and stage-matched manuals (MANs) with a similar intervention
without the counsellor calls. The intervention with added counsellor calls in this study produced
lower abstinence rates compared with the intervention with tailored reports only. Reported point
prevalence abstinence rates were 14% vs 16% at 6 months and 18% vs 25% at 18 months for the
intervention with and without the addition of counsellor calls. Reported prolonged abstinence
rates were also higher in the group without counsellor calls. The number of participants for
individual arms was not reported in this study and the abstinence rates mentioned above
appeared to have been calculated using available data (i.e. not ITT).

Curry et al.* investigated the effect of adding three telephone counselling calls to an intervention
that consisted of computer-tailored feedback and a self-help manual among smokers in a large
health maintenance organisation identified through a telephone survey. Higher abstinence

rates were observed in the counselling + feedback group compared with the feedback-only
group. The difference was statistically significant for point prevalence abstinence at 3 months
(11% vs 4%, RR = 2.87, 1.43 to 5.75) but not at 12 months (11% vs 9%) and 21 months (15%

vs 10%). No significant difference was found for continuous abstinence during 3-12 months
(counselling + feedback 5% vs feedback alone 3%) and 3-21 months (4% vs 2%).

Hall et al.*® conducted a trial comparing a staged care intervention that incorporated computer-
tailored feedback, psychological counselling and pharmacotherapy to a brief contact control in
which self-help materials and a list of local providers of smoking cessation programmes were
provided. Participants were adult smoking patients receiving treatment for depression in an
outpatient setting. Patients who received the staged care intervention reported higher 7-day
point prevalence abstinence than the patients in the control group at 3 months (13.5% vs 9.4%,
RR=1.43,95% CI 0.77 to 2.66), 12 months (14.1% vs 9.4%, RR=1.50, 95% CI 0.81 to 2.76) and
18 months (18.4% vs 13.2%, RR=1.39, 95% CI 0.83 to 2.33), but not at 6 months (14.1% vs
15.7%, RR=0.90, 95% CI 0.53 to 1.51).

Summary and discussion

OVerall, 30 Studies34,36—40,42—44,46,48,49,53,55—58,61,66,69]2,75,80,88,91,96,97,109,110 that randomised between 72 and
3627 participants and followed up between 3 and 30 months evaluated the effect of tailored
printed materials. In the meta-analysis, computer-generated, tailored printed materials were
effective in increasing smoking cessation compared with no intervention or generic self-help
materials. This finding was consistent irrespective of the study type (aid to cessation study or
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cessation induction study), type of outcome associated with smoking cessation measured (point
prevalence abstinence or prolonged abstinence), the time at which follow-up was measured
(6 months’ follow-up or maximum follow-up).

Six studies*®**-44467> assessed comparisons between various electronic interventions. As settings
and contents of the electronic interventions being assessed were different, it was not possible

to include them in a meta-analysis and compare the electronic interventions with each other.
However, four studies*****” compared the effect of multiple tailored printed materials over a
single tailored letter. There was no clear evidence to suggest multiple interventions was better
than a single intervention as two studies*”* favoured multiple interventions, whereas in the other
two studies*** there was no significant difference between multiple tailored printed letters and a
single letter.

Stand-alone computer program

Six studies (two aid to cessation studies,>>!** four cessation induction studies?**¢>78) evaluated
electronic interventions with stand-alone computer programs. The characteristics of the studies
and participants, results of quality assessment and key findings are described below.

Interventions and co-interventions

Table 10 presents the characteristics of the included studies and their participants. In five
studies®***6278113 the interventions contained stand-alone computer programs only. Of the

other two studies, one had telephone hotline, stop-smoking contest and self-help material as a
co-intervention in each of the study arms,” whereas the other had brief advice by midwives and
self-help manual as a co-intervention.*

Study design and characteristics of participants

All of the six studies were RCTs that randomised participants individually. Length of follow-up
ranged from 37® to 12 months.® Three studies***'"* evaluated point prevalence abstinence.

Two studies®*”® did not define the abstinence. The study by Lawrence et al.®* reported sustained
abstinence assessed at 28-30 weeks of gestation and 10 days postnatally. The study by O'Neill et
al.”” reported stage of change and abstinence rate.

Participants included responders to invitations to participate in the trial advertised through
various media: pregnant women via antenatal clinics, surgical patients having non-cardiac
elective surgery with pre-existing health problems, and patients undergoing outpatient surgery or
invasive screening in a large managed care organisation.

Mean age ranged from 19.7 years* to just over 44.8 years.®® Proportion of females varied from
44%% to 100%.

Quality assessment of included studies

The results of quality assessment are presented in Table 11. None of the studies provided
information on blinding. Four studies®*¢¢>!** included biochemical validation of smoking
status. Loss to follow-up varied significantly and ranged from 7% (at 6 months)* to 45% * (at
12 months). Three studies®**>”® included ITT analysis.

Comparisons and findings

Electronic interventions compared with no intervention, usual care or untailored printed self-

help material One aid to cessation study (Burling et al.**) and one cessation induction study
(Lawrence et al.®?) compared stand-alone computer programs with either no intervention, usual
care or untailored printed self-help material, with or without concurrent co-interventions.
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TABLE 10 Characteristics of included studies which evaluated electronic interventions with stand-alone

computer programs

Outcome measure and
length of follow-up;

Population, key criteria related to Mean age Intervention, comparison code [0-5]
smoking history and method of (years); % comparators and (see Figure 1 for the
Study Co-intervention recruitment female sample size (n) coding scheme)
Aid to cessation studies
Prokhorov None? Young adult/participants began 22.8; 59 ‘Look At Your Health®  7-day abstinence rate
et al. 2008 smoking regularly at 16 years of age LAYH computer- Follow-up: 10 months
USAT3114 and smoked 12.5 cigarettes per day/ assisted, smoking 5
announcements by college instructors, cessation counselling ]
public service announcements in (219) vs standard
student newsletters and newspapers, care (207)
school marquee announcements, and
flyers
Burling etal.  Telephone Veterans’ administration employees/ 43.6; 57 Computer + contest Abstinence (details NR)
1989 hotline + stop- recruitment? (29) vs contest only Follow-up: 3 and
UsAs smoking (29 6 months
contest + self-help 0
material [0
Cessation induction studies
Lawrence et Brief advice by Pregnant women/via antenatal clinics ~ NR; 100 Computer (324) vs Sustained abstinence
al. 2003 midwives + self- manuals (305) vs assessed at
UKo2-64 help manual control subjects (289)  28-30 weeks and
10 days postnatally
[0] [5]
Riley et al. None Adult smokers/regular smokers 44.8; 44 Stand-alone computer ~ 7-day point prevalence
2002 (1550 cigarettes per day for program (44) vs abstinence
USAS =1 year)/television advertisements selective elimination  Fojow-up: 6 and
via manual 12 months
instructions (49)
[3]
O’Neill et al. None Young adult smokers/daily smokers/ 19.7; 63 Computer- 1° outcome: stage of
2000 via telephone administered change
USA intervention on 2° outcome: abstinence
cigarette smoking rate
(31) vs computer- )
administered Follow-up: 7 months
intervention on other  [3]
health behaviours
(34)
Wolfenden et None Surgical patients having non-cardiac 43; 62 Interactive, tailored Abstinence (not defined)

al. 2005
Australia®"®

elective surgery with pre-existing
health problems, who are smokers
aged 18 years and above, could read
English, had booked day for surgery

counselling delivered
by computer + tailored
self-help

material + telephone
counselling (124) vs
usual care (86)

Follow-up: 3 months

(5]

NR, not reported.

Figure 24 shows the results of point prevalence abstinence measured at the last follow-up of each
study. The results for the study (aid to cessation) by Burling et al.** at 6 months showed that the
stand-alone computer program intervention increased cessation compared with control but the
sample size was small (n=58) and the difference was not statistically significant (RR=2.00, 95%
CI 0.55 to 7.24). The results for the study (cessation induction) by Lawrence et al.> showed that
the stand-alone computer program intervention was not effective at 18 months (RR=1.06, 95%

CI0.57 to 1.97).
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TABLE 11 Quality assessment of included studies that evaluated electronic interventions with stand-alone
computer programs

Baseline
Generation characteristics
of random  Allocation Biochemical similar between ITT
Study sequence concealment Blinding validation groups Lost to follow-up analysis
Aid to cessation studies
Prokhorov et Yes Unclear Unclear  Yes Yes Overall: 100/426 (23.5%) No
al, 20081 Computer-assisted
USA counselling: 61/219
(27.9%)
Standard care: 39/207
(18.8%)
Burling et al. Unclear Unclear Unclear  Yes Unclear 4/58 (6.9%) Unclear
1989
USA%
Cessation induction studies
Lawrence et Yes Unclear Unclear  Yes Yes Postnatal follow-up: Yes
al. 2003 Computer: 249/324 (77%)
S Manual: 219/305 (72%)
Control: 185/289 (64%)
Riley et al. Unclear Unclear Unclear  Yes Yes Stand-alone computer Yes
2002 program: 14/44 (31.8%)
USAS0 Selective elimination via
manual instruction; 22/49
(44.9%)
O'Neill et al. Unclear Unclear Unclear  No Unclear Overall: 9/65 (13.8%) No
2000 Computer-intervention on
USA# smoking cessation: 4/31
(12.9%)
Computer-intervention on
other health behaviours:
5/34 (14.7%)
Wolfenden et~ Yes Unclear No No Yes Smoking cessation Yes
al. 2005 programme =16/124
Australia”®"® Usual care =10/86
Follow-up Events, Events, %
Study Co-intervention (months) RR (95% CI) treatment control weight
Aid to cessation E
Burling 1989% Telephone hotline 6 ——:—H 2.00 (0.55t0 7.24)  6/29 3/29 18.89
Cessation induction E
Lawrence 2003%  Brief advice 18 S 1.06 (0.57 to 1.97) 15/324 26/594 81.11
Overall (2 = 0.0%, p = 0.382) j> 1.19 (0.68 to 2.09)  21/353 29/623  100.00
Note: weights are from random-effects analysis .

0.2 05 1 2 5
Favours control ~ Favours intervention

FIGURE 24 Stand-alone program vs control: point prevalence abstinence at maximum follow-up.
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Comparisons between electronic interventions One study by O’Neill et al.*” reported point
prevalence rate of 29% (9/31) for intervention and 21% (7/34) for control at 3 months, and 30%
(9/31) for intervention and 32% (11/34) for control at 6 months. It also reported prolonged
abstinence rate of 19% (6/31) for intervention and 15% (5/34) for control at 6 months. However,
both point prevalence rate and prolonged abstinence rate were not defined and none of the
differences reached statistical significance.

Other comparisons Four studies®®¢>7®!13 estimated the effect of the combined electronic and
non-electronic intervention compared with control. However, the effects of the electronic
component cannot be separated out. The studies by Prokhorov et al.'*!'* compared computer-
assisted motivational counselling and tailored material with brief counselling. The studies by
Lawrence et al.®"** compared computer programs, printout by post and stage-based brief advice
with non-stage-based brief. The study by Riley et al.** compared computerised scheduled gradual
reduction (LifeSign) and programme guide with manual-based selective elimination. The studies
by Wolfenden et al.”*” compared computer counselling program, telephone counselling and NRT
with brief advice.

Summary and discussions

Six studies®**7€*6278113 eyaluated the use of a stand-alone computer program for smoking
cessation. Only two of them***? compared the intervention with no intervention, usual care
or untailored printed self-help material. Stand-alone computer program did not significantly
increase cessation, but the number of trials and sample sizes were too small to allow a firm
conclusion to be drawn.

Mobile telephone/interactive voice response-based intervention

Five studies (two aid to cessation studies,”>'?° three cessation induction studies**>!?!) evaluated
electronic interventions with mobile telephone or IVR. The characteristics of the studies and
participants, results of quality assessment and key findings are described below.

Interventions and co-interventions

Table 12 presents the characteristics of the included studies and their participants. The
interventions of three studies’'?*!?! contained mobile telephone text messaging only. One study*
had an intervention of IVR and a co-intervention of self-help material. The other study® had

an intervention of IVR and a co-intervention of inhospital brief advice, NRT, counselling and
self-help material.

Study design and characteristics of participants

All the five studies*7>%>12012! were RCTs that randomised participants individually. Length of
follow-up ranged from 4 weeks* to 12 months.”® All the studies evaluated 7-day point prevalence
abstinence. The study by Rodgers et al.”* also measured 24 weeks’ continuous abstinence.

Participants included those aged > 16 years: (1) currently smoking cigarettes daily and interested
in quitting, currently owning a mobile telephone; (2) currently smokers who were hospitalised
for acute coronary syndrome, percutaneous coronary intervention or diagnostic catheterisation
related to coronary heart disease; or (3) presenting as English-speaking pregnant women smokers
during antenatal booking.

The mean age ranged from 227 to 54 years.”” The proportion of females varied from 32%*
to 58-59%.7
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TABLE 12 Characteristics of included studies that evaluated mobile telephone/IVR-based intervention

Outcome measure and
length of follow-up;

Population, key criteria Mean age comparison code [0-5]
related to smoking history (years); % Intervention, comparators (see Figure 1 for the
Study Co-intervention and method of recruitment female and sample size (n) coding scheme)
Aid to cessation studies
Free etal.  None Aged > 16 years, currently 36; 38 The txt2stop intervention (102)  7-day point prevalence
2009 smoking cigarettes daily and Vs and 28-day continuous
UK interested in quitting, currently abstinence
owns a mobile telephone, living control (98) Follow-up: 4 weeks and
within an hour of London and 6 months
familiar with text messaging ]
Rodgers None Aged =16 years, smokers 22; 59 Regular personalised text 7-day point prevalence
etal. (smoking cigarettes daily) who messages providing advice, and 24-week continuous
20057 wanted to quit in next month support and distraction (852) abstinence
New (i.e. in contemplative stage of Vs Follow-up: 6 months
Zealand change) and owned a mobile
telephone and able to send/ one text message every (1]
receive texts 2 weeks, which only meant
to thank them for being in the
study, provide study contact
details and inform them of the
rewards for participants (853)
Cessation induction studies
Haug None Young adults/daily smokers/at 25.0; 57 Three SMS (60) vs one SMS 7-day point prevalence
etal. the university cafeteria (50) vs no SMS (64) abstinence
2009 Follow-up: 3 months
Germany [01[3]
Reid etal.  In-hospital brief Current smokers (five or more 54; 32 IVR group (50) vs usual care 7-day point prevalence
2007% advice, NRT, cigarettes per day) aged (49) abstinence
Canada  counselling and >18 years, hospitalised for Follow-up: 3 and
self-help material ~ acute coronary syndrome, 12 months
percutaneous coronary 0
intervention or diagnostic 0]
catheterisation related to
coronary heart disease
Ershoff et Self-help material English-speaking pregnant 29.4;100  Booklet only (131) 7-day abstinence
al. 1999% women/smoked average Vs (biochemically confirmed)
USA 17 cigarettes/day/during Follow-up: 4 weeks

antenatal booking

motivational interview (126) vs
IVR (133)

[01[2]

SMS, short message service.

Quality assessment of included studies
The results of the quality assessment are presented in Table 13. Most of the studies were single-
blind for care providers.*>’>?* The study by Haug et al.'* was blinded for participants, and the
study by Reid et al.*® did not report blinding information.

Three studies*>”>'* included biochemical validation of smoking status. Loss to follow-up varied
significantly and ranged from 8% (at 4 weeks, 3 months)'**'?! to 86-87%" (at 12 months). Four

Studies73,95,120,121

included ITT analysis.
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TABLE 13 Quality assessment of included studies which evaluated mobile telephone/IVR-based intervention

Generation Baseline
of random Allocation Biochemical  characteristics similar ITT
Study sequence concealment  Blinding validation between groups Lost to follow-up analysis

Aid to cessation studies

Free etal.  Unclear Yes Single blind  Yes Unclear Control =8/98 Yes
2009 Intensive group =8/102
Rodgers et Yes Yes Care Yes Yes Intervention 261/852 Yes
al. 20057 providers (30.6%)

Control 179/853 (21%)

Cessation induction studies
Haug etal.  Yes Unclear Participants ~ No Yes Three SMS — 9/60 Yes
2009 (15%)

One SMS — 5/50 (10%)

No SMS — 5/64 (7.8%)

Reid etal.  Yes Yes Unclear No No (education level) UC group=83.7% Yes
2007% IVR group=86%

Ershoff e Unclear Unclear Care Yes Yes 58/390 (14.9%) No
al. 1999% providers

SMS, short message service; UC, usual care.

Comparisons and findings

Electronic interventions compared with no intervention, usual care or untailored printed self-help
material Two aid to cessation studies”'? and three cessation induction studies**>'?! compared
mobile telephone text messaging or IVR with either no intervention, usual care or untailored
printed self-help material, with or without concurrent co-interventions.

Figure 25 shows the results of point prevalence abstinence at 6 months. This outcome was
reported in two aid to cessation studies,”>'? neither of which gave a significant result. The pooled
results showed that the mobile text messaging intervention was not effective (RR=1.03, 95% CI
0.83 to 1.28, ’=10.4%).

Figure 26 shows the results of point prevalence abstinence measured at the last follow-up of each
study. In addition to the two aid to cessation studies’'?° shown in Figure 25, three cessation
induction studies reported this outcome at various durations of follow-up,**>'*! two of which
showed increased cessation in the intervention group but neither of which gave a significant
result (see lower part of Figure 26). The pooled result did not reach statistical significance
(RR=1.08,95% CI 0.83 to 1.40, I*=4%).

Comparison of electronic interventions with other non-electronic interventions The study by Ershoff
et al.** compared the effectiveness of IVR with motivational interview having self-help booklet as
a co-intervention in each arm. The result showed no significant difference for IVR compared with
motivational interview (RR=0.81, 95% CI 0.39 to 1.69).

Comparisons between electronic interventions The study by Haug et al.'* compared three
short message service (SMS) with one SMS. The result showed that three SMS did not perform
significantly better than one SMS (RR=1.25, 95% CI 0.82 to 1.91).
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Events, Events, %
Study Co-intervention RR (95% CI) treatment control weight
i
Aid to cessation |:
Rodgers 2005°  None —— 1.07 (0.91 to 1.26) 216/852 202/853 88.73
Free 2009'%° None —_——— 0.76 (0.41 to 1.41) 15/102 19/98 11.27
i
Overall (7 = 10.4%, p = 0.291) > 1.03 (0.83 to 1.28) 231/954 221/951  100.00
i
i
d

Note: weights are from random-effects analysis

0.2 0.5 1 2 5
Favours control ~ Favours intervention

FIGURE 25 Mobile telephone text messaging vs control: point prevalence abstinence at 6 months.

Follow-up Events, Events, %
Study Co-intervention (months) RR (95% CI) treatment control weight
Aid to cessation |:
Rodgers 2005 None 6 —— 1.07 (0.91 to 1.26) 216/852 202/853 66.63
Free 2009'%° None 6 —_— 0.76 (0.41 to 1.41) 15/102 19/98 4.85

Subtotal (7 = 10.4%, p = 0.291)

Cessation induction
Haug 2009
Ershoff 19994

Reid 2007%

Subtotal (2 = 4.0%, p = 0.353)
Overall (? = 0.0%, p = 0.520)

Note: weights are from random-effects analysis

1.03 (0.83 to 1.28) 231/954 221/951 71.49

None 3 — 1.12 (0.78 to 1.60)  50/110 26/64 14.28
None (self-help material) 4 —— 0.79 (0.46 to 1.35) 20/133 25/131 6.44
NRT plus counselling 12 — 1.33(0.81t0 2.16)  23/50 17/49 7.79

1.08 (0.83 to 1.40)  93/293 68/244 28.51

1.06 (0.92 to 1.21)  324/1247  289/1195 100.00

0.2 0.5 1 2 5
Favours control Favours intervention

FIGURE 26 Mobile telephone text messaging vs control: point prevalence abstinence at maximum follow-up.

Summary and discussion

Five studies*>7>*>1212! eyaluated the use of mobile telephone text messaging or IVR for smoking
cessation. No significant increase in abstinence rates was observed when these interventions
were compared with no intervention, usual care or untailored printed self-help material, and to
other non-electronic interventions. However, the number of RCTs is too small to allow a firm
conclusion to be drawn.

E-mail-based intervention

Only one aid to cessation study, by Abroms et al.,”® evaluated e-mail-based intervention. The
characteristics of the study and participants, results of quality assessment and key findings are
described below.

Interventions and co-interventions

Table 14 presents the characteristics of the included study and its participants. The intervention
X-pack programme in the study by Abroms et al.”® consisted of an initial in-person session to
introduce the programme to the participant and to encourage setting a quit date, a self-help

kit (the X-pack), which included, among other things, a smoking cessation guide and various
products for use as a substitute for cigarettes, and 10-12 counselling e-mails written by staff
counsellors over the course of 6 months. The control group received an initial in-person session
to introduce the self-help materials (Clearing the Air) and to encourage setting a quit date, but
was not provided with further assistance in quitting.
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Study design and characteristics of participants
The Abroms et al. study®® was a RCT that randomised participants individually. Length of
follow-up was 6 months. It evaluated 7-day point prevalence abstinence.

Participants were undergraduate students aged 18-24 years interested in quitting smoking in the
next 6 months. The mean age was 19.8 years and the proportion of female participants was 46%.

Quality assessment of included studies

The result of the quality assessment is presented in Table 15. Blinding information was not
reported. It included biochemical validation of smoking status. Loss to follow-up was 31% (at
6 months). Analysis was ITT.

Comparisons and findings

Electronic interventions compared with no intervention, usual care or untailored printed self-help
material The aid to cessation study by Abroms et al.*® compared the e-mail-based X-pack
programme with Clearing the Air self-help materials as described above. The result showed

that the X-pack programme increased point prevalence abstinence compared with the control
condition but the differences were not statistically significant, with RR=1.56, 95% CI 0.71 to 3.42
measured at 3 months, and RR=1.75, 95% CI 0.68 to 4.52 measured at 6 months.

Summary and discussion

Only one trial® compared e-mail-based interventions with printed generic self-help material.
A higher point prevalence abstinence was observed among participants receiving e-mail-based
interventions, but the study was underpowered to allow firm conclusions to be drawn.

TABLE 14 Characteristics of the included study that evaluated e-mail-based intervention

Outcome measure and
length of follow-up;

Population, key criteria related to  Mean age  Intervention, comparison code [0-5]
Study, smoking history and method of (years); % comparators and (see Figure 1 for the
country  Co-intervention recruitment female sample size (n) coding scheme)
Aid to cessation studies
Abroms Brief advice (an initial Undergraduate students aged 19.8; 46 X-pack programme 7-day point prevalence
etal. in-person session to 18-24 years smoking at least one consisted of a self- abstinence
2008% introduce the programme/  cigarette per day and interested help kit and 10-12 Follow-up: 3 and
USA material and to encourage  in quitting smoking in the next counselling e-mails 6 months

setting a quit date) 6 months; recruited using flyers, (48) 1

advertisements in the college Vs [l

newspaper and a study-staff table . .

outside the student centre Clearing the Afr self-

help materials (35)

TABLE 15 Quality assessment of the included study that evaluated e-mail-based intervention

Generation of Allocation Biochemical  Significant difference Lost to ITT
Study random sequence  concealment Blinding  validation between groups at baseline  follow-up analysis

Aid to cessation studies

Abroms et Yes Unclear Unclear  Yes No 31.3% Yes
al. 2008%
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Internet sites

Six studies (four aid to cessation studies,>>*” 117123 two cessation induction studies!!*!!?) evaluated
internet sites with/without co-interventions. The characteristics of the studies and participants,
results of quality assessment and key findings are described below.

Interventions and co-interventions

Table 16 presents the characteristics of included studies and their participants. The interventions
of three studies®™*”!"! contained internet sites only. The studies by Oenema et al."'! and Swartz et
al¥” evaluated the effectiveness of the internet sites compared with no intervention or delayed
intervention. The study by Schneider et al.*> evaluated the effectiveness of the internet sites with
different contents. The other three studies had NRT,"” Health Risk Intervention,'” and automated
e-mails plus online mood management course'* as a co-intervention in each of the study arms.
The study by Strecher et al.'”” evaluated the effectiveness of interventions with a variation of each
of the five two-level intervention factors related to the depth of tailoring of different components,
personalisation of introductory messages and time schedule of the interventions. These factors
will be further described later in this section under ‘comparison between electronic interventions.
The study by Prochaska et al.''? evaluated the effectiveness of Online Transtheoretical Model and
Motivational Interviewing with the adjunct of Health Risk Intervention. The study by Muiioz

et al.'* evaluated the effectiveness of Guia (static website) with or without individually timed
educational messages (ITEM) compared with Guia with ITEM and an eight-lesson cognitive
behaviour mood management course.

Study design and characteristics of participants

All the six studies®™#”!1b1217123 were RCTs that randomised participants individually. Length

of follow-up ranged from 1'"! to 12 months.'* Four studies®”!!>!'"!?* evaluated point prevalence
abstinence. The study by Oenema et al.''! reported the smoking prevalence of the current,
ex-smokers or never smokers. The study by Schneider et al.*® reported the outcome of abstinence,
which was not defined. Participants were responders to invitations to participate in the trial
advertised through various media. Mean age ranged from 37.9 years'> to just over 46.3 years.""”
One study focused specifically on young adults.'” The proportion of female participants varied
from 16%* to 79%.'*

Quality assessment of included studies

The results of the quality assessment are presented in Table 17. Studies varied in the adequacy of
methods of blinding. None of the studies included biochemical validation of smoking status. Loss
to follow-up varied significantly and ranged from 16% (at 1 month)"! to 56% (at 6 months).*
The study by Prochaska et al.''? did not report loss to follow-up. Three studies®”!'*!'” included
ITT analysis.

Comparisons and findings

Electronic interventions compared with no intervention, usual care or untailored printed self-help
material One aid to cessation study (Swartz et al.¥” and one cessation induction study (Oenema
et al.'"') compared internet site interventions with either no intervention, usual care or untailored
printed self-help material, with or without concurrent co-interventions.

Figure 27 shows the results of point prevalence abstinence measured at the last follow-up of
each study. The results for the study by Swartz et al.*” at 3 months showed that the internet site
intervention is significantly effective, with RR =2.46, 95% CI 1.16 to 5.21. The results for the
study by Oenema et al.''! at 1 month showed that the internet site intervention is not effective,
with RR=1.28, 95% CI 0.52 to 3.13. Pooled estimate just failed to reach statistical significance
(RR=1.86, 95% CI 0.98 to 3.50).
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TABLE 16 Characteristics of included studies which evaluated internet sites with a single tailored component

Outcome measure
and length of follow-

Population, key criteria Mean age up; comparison code
Study, Co- related to smoking history  (years); % Intervention, comparators and [0-5] (see Figure 1 for
country intervention and method of recruitment female sample size (n) the coding scheme)
Aid to cessation studies
Swartz etal.  None Adults currently smoking NR; 52 1-2-3 Smokefree website (171) 7-day abstinence
2006% cigarettes on daily basis/ Vs Follow-up: 90 days
USA worksites advertisements
and links to websites, delayed access (180) (0]
electronic newsletter,
e-mails
Schneider et None Adult subscribers to the NR (=18);  2x2 factorial design (1158) Abstinence (not defined)
al. 1990 Compuserve Information 16 Interactive computer program Follow-up: 1, 3 and
USA System who smoked 6 months
cigarettes daily; recruited via V8
articles in magazines and non-interactive program (both 3l
online newsletter delivered via internet) x internet
forum
VS
no forum
Strecher et NRT Members of two HMOs; 46.3; 60 Study participants (1866) received 7-day point prevalence
al. 2008 smoking at least 10 a variation of each of the five two- abstinence
USATT7118 cigarettes per day and level intervention factors: (1) depth Follow-up: 6 months
considering quitting within of tailored outcome expectation 3
the next 30 days; invitation feedback; (2) depth of efficacy 31
letter and HMO newsletter expectations; (3) depth of success
stories; (4) personalisation of source;
and (5) exposure schedule
Mufioz etal.  None Young adults/smoking at 37.9; 45 Guia: static website (247) 7-day point prevalence
2009'2 least five cigarettes/day/ Vs abstinence
. recruited online -
Multicountry Guia ITEMs (251) Follow-up: 1, 3, 6 and
12 months
Vs
. . [
Gui + ITEMs + plus eight-lesson
cognitive behaviour MM course (251)
Vs
Gui +ITEM +MM +VG (251)
Cessation induction studies
Oenema et None Adults =30 years of age 43.6; 54 A website with tailored information Self-reported smoking
al. 2008 from a pool of an online modules on saturated fat intake, cessation (not defined)
The research panel, recruited by physical activity and smoking and forward stage
Netherlands e-mail invitation cessation (1080) transition
'S Follow-up: 1 month
delayed intervention (1079) [0]
Prochaska et Online Employees at a major 41.6; 79 HRI (464) Stage of change, point
al. 20082 health risk medical university/9.7% Vs prevalence abstinence
USA assessment current smoker/sent . Follow-up: 6 months
and HRI persuasive letter and e-mail, online: TTM +HRI (504) o3 p
some given incentives to Vs [213]
participate. Some received MI+HRI (433)

follow-up telephone call

HMO, health maintenance organisation; HRI, health risk intervention; ITEM, individually timed educational message; MI, motivational interviewing;
MM, mood management; TTM, transtheoretical model; VG, virtual group.
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TABLE 17 Quality assessment of included studies that evaluated internet site interventions

Note: weights are from random-effects analysis

Significant
Generation difference
of random Allocation Biochemical between groups ITT
Study sequence concealment  Blinding validation at baseline Lost to follow-up analysis
Aid to cessation studies
Swartz etal.  Yes Unclear Open label No No Overall: 154/351 (43.9%)  Yes
2006 1-2—3 Smokefree website:
84/171 (49.1%)
Delayed access: 70/180
(38.9%)
Schneider et Yes Unclear Unclear No No Overall: 56.3% Unclear
al. 1990%
Strecher et Yes Yes Participants No Yes 451/1866 (24.2%) Yes
a/' 2008117,118
Mufioz etal.  Yes Yes Outcome No Unclear Guia:2 72/247 (29.1%) Unclear
2009 assessors Guia+ITEMs: 78/251
(31.1%)
Guia +ITEMs +MM:®
78/251 (31.1%)
Guia + ITEMs + MM® +VG:
80/251 (31.9%)
Cessation induction studies
Oenema et Yes Yes Outcome No Yes Static website: 231/1080  Yes
al. 2008 assessors (21.4%)
No intervention: 171/1079
(15.9%)
Prochaska et Unclear No Unclear No No NR Unclear
al. 2008'?
ITEM, individually timed educational message; NR, not reported; VG, virtual group.
a Guia =static website.
b Guia +ITEM+ MM = static website plus ITEM plus eight-lesson cognitive behaviour mood management course.
Follow-up Events, Events, %
Study Co-intervention (months) RR (95% CI) treatment  control weight
Aid to cessation X
Swartz 2006 None 3 —f—‘ﬂ 2.46 (1.16 to 5.21)  21/171 9/180 57.31
Cessation induction |
Oenema 2008'"  NRT 1 —_—t 1.28 (0.52t0 3.13)  11/359 8/333 42.69
Overall (2 = 16.8%, p = 0.273) <> 1.86 (0.98 to 3.50)  32/530 17/513 100.00

0.2 0.5
Favours control

Favours intervention

FIGURE 27 Internet site interventions vs control: point prevalence abstinence at maximum follow-up.
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Comparison of electronic interventions with other non-electronic interventions One cessation
induction study (Prochaska et al.'*?) provided information on the relative effectiveness of an
internet site intervention (online transtheoretical model) and a non-electronic intervention
(three sessions of motivational interviewing conducted face to face or over the telephone) when
added to an online health risk intervention. The point prevalence abstinence at 6 months was
21% and 35% for online transtheoretical model and motivational interviewing, respectively.

The difference was, however, not statistically significant owing to small sample size, as the

study was conducted in a worksite population with a variety of health risk factors (i.e. not just
smoking) and only 9.8% of the study participants were smoking at baseline and were included in
this comparison.

Comparisons between electronic interventions Two aid to cessation studies (Strecher et al.,'"”
Schneider et al.*) and two cessation induction studies (Prochaska et al.,!'> Mufoz et al. 2009'>)
made direct comparisons between different electronic interventions.

In a RCT with factorial design, Schneider et al.** evaluated two intervention components:
(tailored vs untailored online programme) x (online forum vs no forum). The results of this
study are described in the next section (see Interventions with multiple tailored components)
(as the tailored programme-plus-online forum arm is considered as having multiple
tailored components).

Using a fractional factorial design, Strecher et al."'”"'® conducted a RCT to examine the impact

of five intervention components on 7-day point prevalence abstinence at 6 months. They found
that two of the intervention components, namely depth of success stories (hypothetic stories

of successful cessation created using information on individual characteristics and personal
circumstances to address smokers’ motives and barriers to quitting) and personalisation of source
(using photographs, signatures and friendly, personal-manner texts in the introduction to the
programme) were associated with increased cessation. The other three components including
depth of outcome expectations (tailored feedback and advice related to smokers’ motives for
quitting), depth of efficacy expectations (tailored feedback and advice related to smokers’ barriers
to quitting), and exposure schedule (single instalment vs a series of instalments over 5 weeks)
were not significantly associated with cessation.

The aforementioned study by Prochaska et al.!'* also allowed comparison between different
electronic interventions. It was found that the point prevalence abstinence at 6 months was 21%
for the online transtheoretical model plus health risk intervention and was 17% for the online
health risk intervention only. The difference was not statistically significant owing to the small
sample size. Comparisons between generic components of the electronic interventions (static
online cessation guide vs static guide + automated e-mails vs static guide + automated e-mails + an
eight-lesson cognitive-behavioural mood management course) in the study by Mufoz et

al.'* have been described above (see Interventions with single or multiple generic components,
Comparisons and findings, Comparisons between electronic interventions). The addition of an
asynchronous bulletin board (considered as a tailored component) to these generic components
did not significantly increase point prevalence abstinence (with and without bulletin board,
12.7% vs 14.3% at 6 months and 22.7% vs 20.7% at 12 months).

Summary and discussion

Six studies® 111112117123 eyaluated web-based interventions with a single tailored component.
Two of them® ! compared the interventions with a no-intervention control. Pooled estimate of
point prevalence abstinence based on short-term follow-up (<3 months) favours the web-based
interventions. The difference reached statistical significance with a fixed-effects model but not a
random-effects model.

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



Review of effectiveness

Interventions with multiple tailored components
Fourteen studies (11 aid to cessation studies,’>7076:8292104105107.116,119.124 three cessation induction
studies®”®1%) evaluated electronic interventions with multiple tailored components. The
characteristics of the studies and participants, results of quality assessment and key findings are
described below.

Interventions and co-interventions

Table 18 presents the characteristics of included studies and their participants. The majority of
the interventions (10 studies®7076829210L107.116119.124) congjsted of an interactive, web-based smoking
cessation programme combined with some form of social interaction/support through internet
forum (bulletin board), chat rooms, and/or tailored e-mails. Four studies®”81941% agsessed a
variety of other combinations of electronic interventions: Brendryen et al.'**'*> conducted two
studies evaluating the fully automated ‘Happy Ending’ programme, which incorporated web
pages, e-mails, IVR and SMS. Prochaska et al.”” assessed tailored printed material generated by
an EXP plus the LifeSign program (a hand-held computer that initially records the smoker’s
smoking pattern then accustoms the smoker to smoke only when cued by the machine and
gradually decreases the number of cues hence the amount of smoking over time). Velicer et al.®
evaluated an automated counselling intervention plus tailored printed material generated by

an EXP.

Five studies had pharmacotherapy [NRT,”**!% varenicline'** or bupropion®] as a co-intervention
in each of the study arms. Two of the studies also had face-to-face® or telephone counselling'**
in some of the study arms. The remaining nine studies®-77*>10L105107.116119 dg not have non-
electronic co-interventions.

Study design and characteristics of participants
All of the 14 studies?>>77076.828892.10L.104.105.107.116,119.124 yere RCTSs that randomised

participants individually.

Length of follow-up ranged from 2 days'* to 30 months.*® The study by Etter'* aimed to evaluate
the immediate effect of a single tailored feedback report on quit attempts and thus follow-up

was carried out 48 hours after baseline. Owing to the very short follow-up, this study is not
included in meta-analysis. Five studies®”7¢#-1941% followed up participants for 1 year or longer.
Most studies reported point prevalence abstinence. Prolonged abstinence was reported only in
four studies.”7¢5%1!

Participants were either self-referred to smoking cessation websites or were responders to
invitations to participate in the trial advertised through various media. Two studies*" included
both current smokers and ex-smokers; only current smokers at study entry were included in the

analysis in this section.

The mean age ranged from 20" to just over 50 years.*® Three studies'*'*'” focused specifically
on young adults. The proportion of female participants varied from 16%* to 73%.'””

Quality assessment of included studies

The results of the quality assessment are presented in Table 19. Studies varied in the adequacy of
methods of randomisation and blinding. Only two studies®>'*! included biochemical validation of
smoking status. Loss to follow-up varied significantly and ranged from 14% (at 12 months)'* to
over 60% (at 3-6 months).”*'”11¢ All studies included ITT analysis.
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TABLE 18 Characteristics of included studies that evaluated interventions with multiple tailored components

Population, key criteria

Outcome measure;
length of follow-
up; comparison

related to smoking Mean age code [0-5] (see
Study, Co-intervention  history and method of (years); % Interventions/comparators and Figure 1 for the
country (non-electronic)  recruitment female sample size (n) coding scheme)
Aid to cessation studies
Schneider None Adult subscribers to the NR 2 x 2 factorial design (1158) Abstinence (not
etal. . CompuServe Information (=18 years);  ntgractive computer program vs non-  defined)
1990 System who smoked 16 interactive program (both delivered via  Follow-up: 1, 3 and
USA cigarettes daily; recruited internet)  internet forum vs no forum 6 months
via articles in magazines 3
and online newsletter Bl
Etter None Visitors of Stop-tabac.ch OP:34.1vs OP (5966) vs MP (6003); both 7-day point
20057071 website who were current MP: 33.8 programmes were run within a prevalence
Switzerland smokers or ex-smokers 61% vs 62%  common interactive website (Stop- Follow-up:
tabac.ch) 2.5 months
131
Pike et al. None English-speaking daily 41.0; 70 Five interactive websites vs one static ~ 7-day abstinence
2007%9 smokers residing in the website Follow-up: 3 months
USA USA/21 cigarettes per day/ 3
self-referral through the B3]
American Cancer Society
website
Brendryen None Young adult smokers/ 39.6; 50 Happy Ending —internet + telephone 7-day abstinence
etal currently smoking five (144) rate
2008'% cigarettes or more on Vs Follow-up: 1,3, 6
Norwa a daily basis/internet and 12 months
y advertisement self-help booklet (146) il
McKay etal.  None Young adult smokers/ NR; 71 Web-based smoking cessation (1159)  7-day point
2008'" current smokers/internet- Vs prevalence
USA pased recruiment web-based exercise enhancement abstinence
campaign Follow-up: 3 and
(1159)
6 months
B3l
Stoddard et None Adult employees and 43.6; 54 Intervention: www.smokefree.gov 7-day abstinence,
al. 20086 contractors/18.3 cigarettes website + bulletin board (691) adherence,
USA per day (average)/e-mail Vs satisfaction with the
invitation resources
vt control: www.smokefree.gov (684) v
Follow-up:
3 months.
131
Etter et al. None Adults/ criteria related 36.1; 64 Computer-generated tailored materials ~ 24-hour point
2009 to smoking history not (1086) vs Computer-generated prevalence
Switzerland reported via e-malil untailored materials (1082); both arms  abstinence
had access to an interactive website Follow-up: 48 hours
(Stop-tabac.ch)
131
Strecher et Nicotine patch Adult smokers who 36.9; 57 Web-based tailored behavioural 7-day point
al. 2005787 purchased a nicotine patch intervention (1991) vs web-based NT prevalence
UK and (NiQuitin® CQ 21-mg patch, materials (1980) 28-days and
Ireland GlaxoSmitnKline); had 10 weeks prolonged
smoked >10 cigarettes per abstinence
day and had a target quit )
date within 7 days from 53"0W'ip' 6and
enrolment; recruited while WEBKS
the smokers connected to a [4]

website for free behavioural
support material

continued
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TABLE 18 Characteristics of included studies that evaluated interventions with multiple tailored components

(continued)
Outcome measure;
length of follow-
Population, key criteria up; comparison
related to smoking Mean age code [0-5] (see
Study, Co-intervention history and method of (vears); % Interventions/comparators and Figure 1 for the
country (non-electronic)  recruitment female sample size (n) coding scheme)
Brendryen NRT Adult smokers/smoked 36.2; 50 Happy Ending (197) vs booklet only 7-day abstinence
and K1r£ft =10 cigarettes daily/ (199) Follow-up: 1, 3, 6
2008 |nt|efzme|t agvertlsements, and 12 months
Norway self-selection ]
Swan etal.  Varenicline 18 years old, smoked at 47.3; 67 Web-based counselling (401) 7- or 30-day
2010 least 10 cigarettes per Vs point prevalence
USA day over the past year ) i ) abstinence
and five cigarettes per day &rgg;:nve telephone-based counselling Follow-up: 3 and
within the past week. Had 6 months
dependable telephone and Vs o112l
internet access, eligible for web-based counselling + proactive
smoking cessation services telephone-based counselling (399)
and medically appropriate
to use varenicline
Japuntich et Bupropion + Adults/smoking at least 10 40.8; 55 Website + one-to-one face-to-face 7-day point
al. 2006% counselling cigarettes/via hillboards, counselling + bupropion (140) prevalence
USA bus interior posters, flyers, Vs abstinence
television advertisements .
andvrlJrless re\lleasles one-to-one face-to-face FoIIow—upa. 3and
counselling + bupropion (144) 6 months
[0]
Cessation induction studies
Prochaska None Adults/nr/contacted via 38.1;, 56 EXP (368) 24-hour and 7-day
etal. telephone and mail Vs point prevalence
200157 abstinence
EXP -+ counselling (359) '
USA 30 days and
vs 6 months prolonged
EXP + LifeSign computer (366) abstinence
Vs Follow-up: 6, 12 and
assessment only (359) 18 months
[01[2114]
An et al. Stop smoking College smokers/smoked 19.9;73 RealU interactive website + e-mails 30-day abstinence,
200811 contest cigarettes in the past from peer coaches (257) 6-month prolonged
USA 30 days/e-mail invitations Vs abstinence
an e-mail with links to QuitNet.com Follow-up: 8, 20 and
and other online health resources 30 weeks
(260) [4]
Velicer etal.  NRT Smokers from a New 50.5; 23 MANSs (523) 24-hour and 7-day
2006% England Veterans Affairs Vs point prevalence
USA Medical Center/smoked on abstinence
average 24.5 cigarettes per NRT-+MAN (522) 6-month prolonged
day/via letter vs abstinence
EXP -+ NRT -+ MAN (509) Follow-up:10, 20
Vs and 30 months
TEL +EXP +NRT + MAN (500) [01[4]

MAN, stage-matched manual; MP, modified programme; NR, not reported; OP, original programme; TEL, automated counselling.

a Mentioned that participants were followed up by telephone to 12 months. However, results beyond 6 months were not reported.
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TABLE 19 Quality assessment of included studies that evaluated interventions with multiple tailored components

Significant
difference
Generation between
of random  Allocation Biochemical groups at ITT
Study sequence  concealment Blinding validation baseline Loss to follow-up analysis
Aid to cessation studies
Schneider et al. No (used Unclear Unclear No No Overall: 56.3% (at 6 months) Yes
1990% customer
account
number)
Etter 20057071 Yes Yes Unclear No No At 2.5 months Yes
OP: 60.8%
MP: 68.4%
Pike et al. 2007%%  Unclear Unclear Unclear No Unclear 2645/6145 (43%) Yes
Brendryen et al. Yes Yes Participants  No No Overall: 64/290 (22.1%) Yes
2008' Happy Ending (internet) +
telephone: 26/144 (18.1%)
Assessment only: 38/146 (26.0%)
McKay et al. Unclear Unclear Unclear No No Overall: 1409/2318 (60.8%) Yes
2008 Web-based smoking cessation:
711/1159 (61.3%)
Web-based exercise
enhancement: 698/1159 (60.2%)
Stoddard et al. Yes Yes Outcome No No www.smokefree.gov-+bulletin Yes
2008116 assessors board: 417/684 (70%)
www.smokefree.gov: 412/691
(59.6%)
Etter 20091 Yes Unclear Unclear No No Tailored report: 24% (346/1444) Yes
Untailored report: 21%
(300/1428) at 2 days
Strecher et al. Unclear Unclear Participants  No No 62.5% (2480/3971) at 3 months  Yes
200576,77
Brendryen and Yes Yes Participants ~ No No Overall: 55/396 (13.9%) Yes
Kraft 2008'* Happy Ending: 24/197 (12.2%)
Booklet only: 31/199 (15.6%)
Swan et al. 2010 Yes Yes No No No 25.6% Yes
Japuntich et al. Unclear Unclear Unclear Yes Unclear Website + counselling? + Yes
200622 bupropion: 24/140 (17.1%)
Counselling + bupropion: 30/144
(20.8%)
Cessation induction studies
Prochaska et al. Unclear Unclear Unclear No Yes NR Yes
2001%
An et al. 200811 Yes Yes No Yes Yes Overall: 103/517 (19.9%) Yes

RealU website: 57/257 (22.2%)
QuitNet.com: 46/260 (17.7%)

Velicer et al. 2006%  Yes Unclear Participants ~ No No MAN: 126/523 (24.1%) Yes
NRT + MAN: 142/522 (27.2%)
EXP + NRT + MAN: 153/509
(30.1%)
TEL +EXP +NRT + MAN: 155/500
(31.0%)

MAN, stage-matched manual; MP, modified programme; NR, not reported; OP, original programme; TEL, automated counselling.
a One-to-one face-to-face counselling.
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Comparisons and findings

A variety of comparisons were made in the included studies. Relevant pair-wise comparisons
were categorised according to the scheme shown in Figure I and the findings for each type of
comparison are described below.

Electronic interventions compared with no intervention, usual care

or untailored printed self-help material

Only six® 8288104105124 oyt of the 14 studies compared electronic interventions with multiple
tailored components with either no intervention, usual care or untailored printed self-help
material, with or without concurrent co-interventions.

Figure 28 shows the results of point prevalence abstinence at 6 months. This outcome was
reported in five studies®”#210410>124 with varied interventions. Significant heterogeneity in effect
estimates was observed. Only the two studies by Brendryen et al.'**'*® demonstrated a statistically
significant increase in abstinence rates in the intervention groups compared with control groups.
Both studies compared the multimedia Happy Ending programme (web + e-mails + IVR + text
messages) with self-help manuals, one with concurrent NRT, the other without. Two of the
studies®*!'* assessing interactive websites incorporating some form of social interaction/support
failed to show a significant increase in abstinence rates when these interventions were added to
counselling plus pharmacotherapy. In the study by Prochaska et al.,”” the combination of EXP
reports and LifeSign program did not increase abstinence rates compared with the assessment
only control.

Figure 29 shows the results of point prevalence abstinence measured at the last follow-up of each
study. The effect size for the two studies by Brendryen et al.'**'% at 12 months appears to become
smaller compared with 6 months, mainly owing to increased abstinence in the control groups.
One additional study® showed that the combination of an EXP report and automated telephone
counselling did not increase abstinence rates when they were added to NRT and stage-matched
self-help manual.

Results for prolonged abstinence are shown in Figure 30. The results are broadly in line with point
prevalence abstinence.

Comparison of electronic interventions with other

non-electronic interventions

Two studies (one aid to cessation study'* and one cessation induction study*’) provided
information on the relative effectiveness of an electronic intervention with multiple tailored
components (or one component of the intervention) compared with telephone counselling.

Swan et al.'* compared an interactive web-based programme (including a discussion forum)
with multiple (up to five) proactive telephone counselling in treatment seeking smokers from a
large health-care organisation in the USA. All of the participants received concurrent varenicline.
Seven-day point prevalence abstinence was lower among smokers receiving the web-based
programme than those receiving proactive telephone counselling. The difference between groups
was statistically significant at 3 months but not at 6 months (30.7% vs 34.3%, RR= 0.89, 95% CI
0.73 to 1.09).

Prochaska et al.”” evaluated the effect of adding either LifeSign program or counsellor calls to an
EXP intervention that included three computer-tailored reports and a stage-matched self-help
manual. Abstinence rates were similar or lower in the LifeSign + EXP group compared with
counsellor calls + EXP group but the difference was not statistically significant (7-day point
prevalence abstinence at 6 months 8.3% vs 11.6%, RR=0.71, 95% CI 0.46 to 1.11; prolonged
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Events, Events, %

Study Co-intervention RR (95% CI) treatment  control weight
Aid to cessation |
Brendryen 2008'®  None — 2.13 (1.32 to 3.44) 42/144 20/146 18.08
Brendryen 2008  NRT e 1.71 (1.24 to0 2.36) 73/197 43/199 22.42
Japuntich 2006% Buproprion + counselling e 1.27 (0.70 to 2.31) 21/140 17/144 15.21
Swan 2010" Varenicline + counselling —! 0.99 (0.81 to 1.20) 135/399 138/402 25.60
Subtotal (? = 79.1%, p = 0.002) <:> 1.43 (0.96 to 2.12) 271/880 218/891 81.32

1
Cessation induction |

1
Prochaska 2001%" None —1 0.81 (0.51 to 1.27) 31/374 36/350 18.68
Subtotal (= .%, p =. s 0.81 (0.51 to 1.27 31/374 36/350 18.68

(F=%,p=) B ( )

Overall (2 = 76.6%, p = 0.002) <<> 1.28 (0.91 to 1.81)  302/1254 254/1241  100.00

Note: weights are from random-effects analysis

0.2 0.5 1 2 5
Favours control Favours intervention

FIGURE 28 Electronic interventions with multiple tailored components vs control: point prevalence abstinence at 6

months.
Follow-up Events, Events, %
Study Co-intervention (months) RR (95% CI) treatment control weight
Aid to cessation :
Brendryen 2008'®  None 12 | LR 1.44 (0.99 to 2.11) 47/144 33/146 16.09
Brendryen 2008  NRT 12 e 1.56 (1.15 to 2.11) 74/197 48/199 19.31
Japuntich 2006% Buproprion + counselling 6 —T— 1.27 (0.70 to 2.31) 21/140 17/144 9.63
Swan 2010 Varenicline + counselling 6 5 0.99 (0.81 to 1.20)  135/399 138/402 24.60
Subtotal (? = 61.0%, p = 0.053) <> 1.27 (0.97 to 1.65) 277/880 236/891 69.62
1
Cessation induction E
Prochaska 2001b%”  None 18 — 0.78 (0.52 to 1.19) 36/374 43/350 14.69
Velicer 2006% NRT 30 — 0.88 (0.59 to 1.30) 42/500 50/522 15.68
Subtotal (2 = 0.0%, p = 0.700) C : 0.83 (0.63 to 1.11) 78/874 93/872 30.38
1
Overall (? = 59.1%, p = 0.032) b 1.11 (0.89t0 1.39) 355/1754  329/1763 100.00
1
1
Note: weights are from random-effects analysis ,

0.2 0.5 1 2 5
Favours control Favours intervention

FIGURE 29 Electronic interventions with multiple tailored components vs control: point prevalence abstinence at
maximum follow-up.

Follow-up Events, Events, %
Study Co-intervention  (months) RR (95% CI) treatment control  weight
Aid to cessation |
Brendryen 2008'®  None 12 :—0% 2.94 (1.49 to 5.81) 29/144 10/146 18.78
Brendryen 2008'%* NRT 12 e 1.71 (1.10 to 2.66) 44/197 26/199 30.65
Subtotal (2 = 42.0%, p = 0.189) Q 2.10 (1.25 to 3.53) 73/341 36/345 49.43
1
1
Cessation induction '
Prochaska 2001 None 18 — 1.05 (0.55 to 2.03) 18/374 16/350 19.67
Velicer 2006% NRT 30 T 1.33 (0.86 to 2.06) 42/500 33/522 30.90
Subtotal (2 = 0.0%, p = 0.564) ©> 1.24 (0.86 to 1.78) 60/874 49/872 50.57
1
Overall (? = 44.2%,p = 0.146) <> 1.59 (1.11t0 2.28) 133/1215 85/1217 100.00
1
Note: weights are from random-effects analysis ,

0.2 0.5 1 2 5
Favours control  Favours intervention

FIGURE 30 Electronic interventions with multiple tailored components vs control: 6-month prolonged abstinence at
maximum follow-up.
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abstinence at 12 months 5.1% vs 5.3%, RR= 0.97, 95% CI 0.52 to 1.79). Neither study arms
appeared to demonstrate additional benefit compared with a third arm of the trial in which
smokers received the EXP alone. The comparison between LifeSign + EXP versus EXP alone is
described in the next section.

Comparisons between electronic interventions

Ten studies®>*77076889210L107.116119 3]l owed direct comparisons between different electronic
interventions. These comparisons were further classified according to whether the studies
compared different provision of contents/intensity/level of tailoring for interventions that were
delivered through the same type of media (comparison code 3, see Figure 1), or whether the
studies compared different combinations of electronic intervention delivered through different
types of media (comparison code 4, see Figure I).

Table 20 summarises the comparisons made and key findings from these studies. As settings
and contents of the electronic interventions being assessed were different, it was not possible to
include them in a meta-analysis and compare the electronic interventions with each other. A
brief description of each study is provided below.

Schneider et al.*® conducted a trial evaluating one of the earliest internet-based smoking cessation
programmes in the late 1980s. The trial adopted a factorial design that allowed comparison in

a full tailored version of the programme compared with an untailored version, and between

the provision of an internet forum compared with no forum. Test for interaction between the

two factors was not reported. Calculation assuming equal sample size between treatment arms
suggested no significant interaction, and thus effect estimates assuming no interaction are
presented in Table 20. Smokers who received the untailored version and had no access to the

TABLE 20 Studies which directly compared different contents, intensity and/or combinations of electronic interventions

Study Study type  Co-intervention Comparison Key findings®

Comparing different forms/contents/provision of interventions within each mode of delivery (comparison code 3; see Figure 1)

Schneider et Aid to None 2 x 2 factorial design: (tailored online Point prevalence abstinence:

al1990% cessation programme vs untailored onling Tailored programme 10.5% vs untailored
programme) x (forum vs no forum) (total programme 8.4% (RR=1.24, 95% Cl 0.87
n=1158) t01.789)

Forum 9.6% vs no forum 9.2% (RR=1.06,
95% C10.74 to 1.519)

Prolonged abstinence:

NR
Etter et al. Aid to Interactive smoking Tailored web-based programme Point prevalence abstinence (at
20057 cessation cessation website Stop-  (7=4346) vs modified web-based 2.5 months):
tabac.ch programme focusing more on NRT and 0P 10.9% vs MP 8.9% (RR=1.21, 95% Cl

nicotine dependence and less on health 1 47 15 1 3g)

risks and coping strategies (n=4336) Prolonged abstinence:

NR
Pike et al. Aid to None Five interactive websites (n=5404) vs Point prevalence abstinence (at
20079%% cessation one static website (n=1047) 3 months):

Interactive websites 11.0% vs static website
10.9% (RR=1.01,95% Cl 0.84 to 1.22)

Prolonged abstinence:
NR
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TABLE 20 Studies which directly compared different contents, intensity and/or combinations of electronic interventions

Health Technology Assessment 2012; Vol. 16: No. 38

(continued)
Study Study type  Co-intervention Comparison Key findings?
Mckay etal.  Aidto None Tailored web-based smoking cessation  Point prevalence abstinence:
2008107 cessation programme (QSN) (n=1159) vs tailored

Stoddard et  Aid to
al. 20086 cessation

Etter 2009'°  Aid to
cessation

Interactive smoking
cessation website
smokefree.gov

Interactive smoking
cessation website Stop-
tabac.ch

web-based programme for promoting
physical activity (Active Lives)
(n=1159)

BB (n=684) vs no BB (n=691)

One-off tailored report vs one-off
untailored report

QSN 9.7% vs Active Lives 10.4% (RR=
0.93,95% C1 0.731t01.19)

Prolonged abstinence:¢

QSN 3.9% vs Active Lives 3.8% (RR=1.02,
95% Cl 0.68 to 1.54)

Point prevalence abstinence (at
3 months):

With BB 6.6% vs without BB 6.9%
(RR=0.95, 95% CI 0.64 to 1.40)

Prolonged abstinence:
NR

24-hour point prevalence abstinence (at
2 days):

Tailored report 12.1% vs untailored report
12.1% (RR=1.00, 95% CI 0.79 to 1.25)

Prolonged abstinence:
NR

Comparing different (combinations of) electronic interventions (comparison code 4; see Figure 1)

Strecher Aid to

etal. cessation
20050777

An et al. Cessation
2008701 induction

Prochaska et Cessation
al. 200157 induction

Velicer etal.  Cessation
2006% induction

NRT

Stop smoking contest

Stage-matched self-help
manual

Stage-matched self-help
manual + NRT

Tailored programme (website + e-mails)
vs untailored website

RealU (tailored website + multiple
tailored e-mails by peer coaches) vs
one-off untailored e-mail control

Three EXP tailored reports + LifeSign
(n=374) vs EXP (n=362)

EXP report+TEL (n=500) vs EXP
(n=509)

10-week prolonged abstinence (at
3 months):

Tailored programme 20.1% vs untailored
website 15.9% (RR=1.26, 95% Cl 1.11
t0 1.44)

Point prevalence abstinence:

NR

Prolonged abstinence (at 7 months):
Stated no difference between groups
(overall 6%)

Point prevalence abstinence (at

7 months):

RealU 59.1% vs one-off untailored e-mail
38.5% (RR=1.54, 95% Cl 1.28 to 1.85)
Prolonged abstinence (at 12 months):
ES + LifeSign 5.1% vs EXP 6.1% (RR=0.84,
95% C1 0.46 to 1.52)

Point prevalence abstinence:

EXP + LifeSign 8.3% vs EXP 11.6%
(RR=0.71,95% Cl 0.46 t0 1.11)
Prolonged abstinence (at 10 months):
EXP +TEL 6.6% vs EXP 5.4% (RR=1.24,
95% CI 0.76 to 2.04)

Point prevalence abstinence (at
10 months):

EXP+TEL 11.1% vs EXP 9.7% (RR=1.16,
95% (1 0.81 t0 1.67)

BB, bulletin board; MP, modified programme; OP, original programme; QSN, Quit Smoking Network; TEL, automated telephone counselling.
a Unless otherwise specified, the reported abstinence rates are 6-month prolonged abstinence and 7-day point prevalence abstinence

measured at 6 months (or nearest time points).
b Number of participants in individual arms not reported. 95% Cls were calculated assuming equal size in each of the four intervention arms.
¢ Assuming participants who reported point prevalence abstinence at both 3 and 6 months also achieved 6-month prolonged abstinence.
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forum achieved the lowest abstinence, but the differences between groups and between the tested
factors were not statistically significant at 6 months.

Etter”® compared an internet-based, tailored programme designed according to psychological
and addiction theory with a modified programme (MP) that was designed for users of nicotine
replacement products (but NRT was not part of the intervention within this trial). Both
programmes were run within an interactive website (Stop-tabac.ch), from which the visitors were
recruited to the study. The results suggested the original programme was more effective than

the MP.

Pike et al.”** compared five interactive websites (combined as a group) with a static website
and found no significant difference in point prevalence abstinence between them. The contents,
features and utilisation by smokers varied between the five interactive websites, and the authors
suggested in a post hoc analysis that point prevalence abstinence was higher among two

highly utilised sites compared with three less-utilised sites (12.2% vs 10.2%, RR=1.18, 95%

CI 1.01 to 1.38).

Mckay et al.'”” compared two web-based smoking cessation programmes: the Quit Smoking
Network, which included tailored web pages, a peer-to-peer web forum and a professionally
moderated forum; and the Active Lives programme, which was a web-based exercise
enhancement programme that was ‘adapted somewhat to encourage smoking cessation’ and
included tailored web pages and peer support forum. No significant difference in abstinence rates
was observed between the groups.

Stoddard et al.''® found that the addition of a bulletin board to an interactive website (www.
smokefree.gov) did not further improve the effectiveness of the website, and the utilisation of the
bulletin board was low. Only 12% (81/684) of smokers allocated to this arm actually viewed or
posted individual messages.

Etter'”® compared the immediate effect (2 days after enrolment) of a single tailored report with
a single untailored report among visitors of an aforementioned interactive smoking cessation
website (Stop-tabac.ch) and found no difference between the two groups.

Strecher et al.’%”” compared a web-based computer-tailored programme with web-based non-
tailored materials as a supplement to nicotine patch therapy. The tailored programme included
a web-based cessation guide and tailored newsletters, behaviour support messages delivered
via e-mails and tailored advice delivered by e-mail to a supportive person identified by the
smoker. Results indicated that the tailored programme was more effective than the untailored
web materials.

An et al." assessed the RealU online cessation intervention at the University of Minnesota.
The RealU intervention consisted of an interactive website, online magazine and peer e-mail
support. Compared with a control group which received an one-oft e-mail containing links to
online cessation, health and academic support websites, smokers in the RealU group reported a
significantly higher point prevalence abstinence at 30 weeks. However, there was no difference
in prolonged abstinence between groups. The observed point prevalence abstinence rates in
both RealU and control groups were higher than those observed in other studies. The authors
attributed the finding to the high rates of occasional smoking at baseline. A campus-wide Quit
and Win contest that took place around the 30-week assessment could also have had some
impact. Given the nature of the intervention (cessation induction), the follow-up at 30 weeks was
likely to be too short to capture any longer-term impact of the intervention.
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The study by Prochaska et al.”” mentioned in the previous section allowed the comparison of the
combination of LifeSign program and an EXP intervention compared with the EXP intervention
alone. The combined intervention achieved lower abstinence rates compared with the EXP
intervention alone, but the differences between the two arms were not statistically significant.

In a study by Velicer et al.,* the addition of regular automated telephone counselling (which
utilised a series of pre-recorded voice files to form a conversation that was tailored to the
smoker’s responses to assessment questions entered using a telephone keypad) to one tailored
report generated by an EXP produced slightly higher abstinence rates than the tailored report
alone, but the differences between the two arms were not statistically significant. Smokers in both
arms also received stage-based self-help manuals and NRT (when the smokers progressed to the
appropriate stages).

Summary and discussion

Fourteen studies®>*”70-7682889210L104105107,116.119.124 eyrglyated electronic interventions with multiple
tailored components. Six*7828:104103124 of them compared the interventions with either no
intervention, usual care or untailored printed self-help material, with or without concurrent
co-interventions. Substantial heterogeneity in effectiveness was observed between studies. The
interventions have been shown to be effective in aid to cessation studies but not in cessation
induction studies.

Ten studies?7707688:9210L107.116119 djrectly compared electronic interventions incorporating
multiple tailored components with other electronic interventions. Statistically significant
findings were observed in three of them, which showed that a MP was less effective than its
original form,” a multicomponent tailored programme was more effective than an untailored
website, and a multicomponent tailored programme (RealU) was more effective than an one-oft
untailored e-mail. Meta-analysis was not carried out owing to the diverse nature of comparisons
between studies.

Discussion

Summary of findings
This effectiveness review includes 60 RCTs/quasi-RCTs reported in 77 publications that
evaluate the use of computers and other electronic aids for smoking cessation. The results of
meta-analyses show that computer and other electronic aids increase the likelihood of cessation
compared with no intervention or generic self-help materials, but the effect is small. The
effectiveness does not appear to vary with respect to mode of delivery and concurrent non-
electronic co-interventions. Overall, similar sizes of effect are observed in both aid to cessation
studies (in smokers who are ready to quit) and cessation induction studies (in smokers who are
not yet ready to quit), but there is substantial heterogeneity among the latter (cessation induction
studies), particularly when 6-month point prevalence abstinence is used as the outcome measure.

Our review has several points of strength:

m  Compared with previously published reviews that have focused on specific types of
computer and/or other electronic aids, this review is wider in its scope and encompasses all
interventions that make use of automated features brought by the advance in information
technology and telecommunication in the past couple of decades. The broader scope allows
us to include a larger evidence base in this review and to examine the potential impact of
different computer/electronic tools on the effectiveness of the interventions.
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Comprehensive searches were undertaken. Study selection, data extraction and coding
followed standardised procedure and explicit criteria.

Where sufficient data were available, meta-analyses were carried out following a stringent
ITT principle, which minimises one of the major threats on the validity of effect estimates
owing to loss to follow-up.

The effectiveness review which focuses on evidence from RCTs/quasi-RCTs is complemented
by a supplementary review and a cost-effectiveness review examining other types of

relevant evidence.

This review has some limitations which should be considered:

The review focuses on smoking cessation programmes in the adult population. It does

not cover smoking cessation in adolescents, which, in our view, is a distinct population
warranting a separate review.

Although we have used explicit criteria based on evidence from previous reviews

to categorise electronic interventions with respect to the nature of tailoring and the
number of components, the bulk of included evidence falls within one specific category
(interventions with a single tailored component) and this has somewhat limited the utility of
the categorisation.

Similar to the above point, although we are able to examine the effectiveness of electronic
interventions utilising different mode of delivery, the volume of evidence for many of the
delivery modes, for example e-mails and mobile telephone text messaging, remains limited.
Therefore, the findings of lack of sufficient evidence for proving or refuting effectiveness
should not be regarded as evidence of ineffectiveness.

We have examined only a small number of factors that could potentially influence the
effectiveness of the interventions. A comprehensive evaluation of potential effect modifiers
at study level in a systematic review of complex interventions remains challenging. For
example, in addition to the categorisation of interventions with respect to tailoring and
numbers of components, we have also attempted to apply a standardised coding with respect
to the contents of each intervention. However, our initial pilot indicated that information
presented in published papers is often insufficient to allow accurate coding of each
intervention/comparator.
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Chapter 3
Evidence synthesis modelling

hapter 2 provides a detailed overview of the evidence base obtained through our systematic

review of the literature. Studies are organised into groups according to the interventions
being compared and the outcomes used to measure efficacy, and separate meta-analyses are
presented for each group. Although this yields a detailed description of the comparative efficacy
of different pairs of electronic interventions, when there are multiple interventions there is no
guarantee that the estimated intervention effects are consistent (i.e. the effect of C vs B must
equal the effect of C vs A minus the effect of B vs A). The economic model requires consistent
estimates of all of the intervention comparisons for 12-month continuous abstinence. There
is also a requirement that the economic model be informed by all of the relevant evidence to
correctly reflect the uncertainty in the optimal decision. In particular, not all studies report
12-month continuous abstinence. A model for relapse rates over time is required to be able to
pool information from studies with different follow-up times.

In this chapter, we present a comprehensive evidence synthesis specifically designed to combine
as much of the evidence as possible in a consistent way, in order to make comparisons across
multiple interventions and to inform the cost-effectiveness analysis (presented in Chapter 4).

We use a method known as MTCs (or network meta-analysis) to combine multiple complex
interventions'®” and explore time-to-event survival models for relapse rates to enable us to
combine studies with different (and multiple) follow-up times. The methods are described

later in the chapter (see Methods) and the results are presented (see Results) and discussed (see
Discussion). Table 25 gives a complete summary of the results that will be used as estimates of
efficacy in the cost-effectiveness model described later in Chapter 4 (see Decision-analytic model).
We also explored an expanded model that was able to synthesise evidence from studies reporting
point prevalence outcomes together with studies reporting continuous abstinence; however, we
found that results were largely unaffected by the inclusion of studies reporting point abstinence
(see Discussion). Therefore, for simplicity, only models based on the 28 studies reporting
continuous abstinence are described in Methods, and only results based on these studies are
reported in Results.

Overview of evidence and the multiple treatment comparison approach

The results reported in the clinical effectiveness chapter perform separate pair-wise
comparisons for:

1. electronic interventions compared with control
2. electronic interventions compared with non-electronic interventions
3. electronic interventions compared with other electronic interventions.

However, the classification scheme we have developed (Table 21) identified five different types
of electronic interventions and five different types of non-electronic interventions. Viewing the
interventions in this way, the evidence identified in the systematic review forms a network of
treatment comparisons (see Figure 31). It is therefore possible to combine all of this evidence
in a single coherent analysis in order to draw inference on any pair of interventions. Note

that some of the trial evidence compared two interventions that differed only in the control
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FIGURE 31 Network of treatment comparisons evaluated in the studies forming the evidence base. Only studies
reporting continuous abstinence are included. Interventions are defined as eAcB, where A and B are the index for the
electronic and conventional components, respectively (see Table 23). Each connector represents at least one study and
is labelled with the number of studies making that comparison (if > 1).

scenario. This evidence does not provide information on the relative efficacy of the electronic
interventions, but can still be included in a network meta-analysis and provide information on
between-trial variability.

In order to derive a coherent set of estimates of intervention efficacy to inform the economic
analysis, we developed a Bayesian MTC."**'** This statistical method allows for a single analysis
incorporating all treatment comparisons to be performed. Such an analysis is also known as
network meta-analysis or multiple treatments meta-analysis. Suppose we have a network of
evidence for treatments A, B and C consisting of head-to-head trials of A versus B, A versus C,
and B versus C. The MTC approach assumes that the mean intervention effect in the B versus

C trials is equal to the difference between the mean intervention effect in the A versus C and A
versus B trials. As with ordinary pair-wise meta-analysis we can either assume that the studies
estimate a common intervention effect (fixed-effects MTC) or that the study-specific intervention
effects can be considered to come from a distribution of study intervention effects with common
mean intervention effect and between-study variance (random-effects MTC). Given the
considerable heterogeneity in the available evidence, as identified in Chapter 2, we fit random-
effects models in our analysis.

The synthesis is complicated by the fact that the included studies heterogeneously report
outcomes at different (and multiple) follow-up times. In this chapter we describe the MTC
models explored that allow us to combine evidence reported at different (and multiple)

follow-up times. The models allow us to compare the effects of the different types of electronic
interventions, and investigate whether the different types of interventions are associated with
increased likelihood of quitting, whether they act additively with the type of control intervention,
or whether they interact with the type of control intervention (e.g. if there is synergy obtained
from combining one type of intervention with a particular control). We compare the fit of the
various different models and present the results for the models that make predictions that best fit
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TABLE 21 Coding scheme for the categorisation of individual study arms of included studies

Code

Definition?

Examples

Electronic interventions/components

e0 Nothing (no electronic component) Interventions with no electronic component, such as face-to-face counselling and NRT (which
are coded separately); electronic reminders not related to the intervention itself;> control group
without any intervention

el Single generic component Generic self-help material delivered by e-mails; static websites (websites containing generic
information without providing tailored feedback to individuals)

e2 Multiple generic components Static websites + generic self-help material delivered by e-mails

e3 Single tailored component Computer-generated tailored feedback; interactive websites (websites providing stage-
matched or other feedback tailored to individuals)

ed Single tailored component + generic Interactive websites + e-mail reminders asking smokers to log on to the websites; stand-alone

component(s) tailored computer program + printout of the same output posted to the smokers
e5 Multiple tailored components (xgeneric  Interactive websites + additional computer-generated tailored feedback delivered by post;

components)

Non-electronic interventions/components

interactive website + chat room

c0 Nothing (no non-electronic component) Interventions that are fully automated; non-electronic reminders, telephone calls or
questionnaires not related to intervention itself (e.g. for data collection); control group with no
intervention

cl Generic self-help material Self-help manuals, booklets

c2 Brief advice® Smoking cessation advice given during a GP consultation

c3 Telephone or face-to-face counselling® Quitlines; one-to-one or group counselling

c4 Pharmacotherapy® NRT; bupropion

cb Counselling + pharmacotherapy® Smoking cessation clinic, which offers NRT and one-to-one counselling

a Component is defined by the type of electronic device/channel of delivery (e.g. EXP, mobile telephone text messages, e-mails, websites).
Multiple features available on a website are considered as a single component unless the additional feature involves social interaction (e.g.
online counselling, bulletin board, chat room).

b Reminders not related to the intervention itself (e.g. reminders simply for thanking study participants and/or for completing data collection
questionnaires) are not considered as a component.

¢ With or without generic self-help material.

with the observed data. These results for intervention efficacy are those required as inputs to the
cost-effective analysis (see Chapter 4).

Methods

We constructed a number of models for the MTC, in order to explore different assumptions
about the intervention effects and the pattern of relapse over time. These models are described in

this section.

Time-to-relapse models for continuous abstinence

A number of studies report continuous abstinence of some duration as an outcome measure.
Some studies record this result at multiple durations. To synthesise this range of outcomes
and allow our desired intervention effect (change in 12-month continuous abstinence) to be
estimated, we base our model on the time from initiation of the quit attempt to relapse. This
approach is possible, as some trials report continuous abstinence at multiple time points.

The model interprets data on continuous abstinence as samples from a binomial distribution,
where success is defined as maintaining abstinence up to the observation time. The probability of
avoiding relapse is derived from a survival model in which the time-to-relapse for participants in
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a given trial and arm are assumed to be independent and identically distributed. We explore two
parametric models for this distribution - the Weibull and exponential distributions. The models
are described fully in Appendix 6.

Incorporating intervention effects
Interventions were assumed to have an effect on the scale parameter of the time-to-relapse model
but not (in the Weibull model) the shape - this is equivalent to fitting a proportional-hazard
survival model. Given the considerable heterogeneity in the data, as described in Chapter 2, a
random-effects treatment model was assumed, where intervention effects were assumed to vary
between studies but be drawn from a common distribution of intervention effects. This model for
study-level intervention effect is given by:

log(AiJ) =g+ 6,-,,' [1-1(,1)] [Equation 1]
where:
A, ;= the scale parameter in the time-to-relapse distribution for arm j of trial i
p the log-scale in the control arm (j=1) of trial i

0, =the effect of the intervention given in arm j of trial i
I(j,1)=11if j=1, 0 otherwise to indicate the baseline arm.

The study-specific intervention effects on the log-scale § , were assumed to be normally
distributed (random-effects assumption) with mean i, , where:

ALLDW = dtreatw _dtreat,vll [Equation 2]
= treat, =the intervention used in arm j of trial i
®m d,, =themean intervention effect for studies of intervention treat against reference

i

intervention [in this case no electronic (e0, see Table 21) or non-electronic components (c0,
see Table 21)].

The assumption made is that the indirect evidence between two different interventions is
consistent with the direct head-to-head evidence on those interventions. By imposing this
assumption across all interventions in the evidence base, we ensure that the correct intervention
comparison is made for the evidence from each trial, and a coherent set of estimates of
intervention effects is generated from the evidence that respects the randomisation in the original
trials, as described in Chapter 2.

As described in Chapter 2, the interventions given consist of an electronic component and/

or a conventional intervention. Both types consisted of six classes, including nothing (listed

in Table 21), and so this pairing gives 36 intervention combinations (a system for labelling

these combinations, used in Table 21, is to define an intervention consisting of conventional
intervention A and electronic intervention B as eAcB. The interventions then range from e0c0
(no support) to e5¢c5 (professional face-to-face counselling and pharmacotherapy combined with
a complex electronic intervention, such as an interactive website with a bulletin board).

We could assume that the effects of these 36 interventions are completely independent from
each other (Assumption A1). This would involve fitting 35 treatment parameters (as one of the
36 interventions is placebo), which is the most general model possible. However, this ignores
the fact that the interventions share components, and also it may not be possible to fit this
many treatment parameters given the available data. We also fitted a more restrictive model
that assumed that the intervention effect of combining types was additive, so that the impact
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of an intervention with both active electronic and conventional interventions was equal to the
sum of the effect of each intervention given in isolation (Assumption A2), giving 10 treatment
parameters, five electronic and five conventional. We then explored the impact of assuming that
the effect of each electronic intervention was the same irrespective of its category (Assumption
A3), reducing the total number of treatment parameters to six (five conventional and one
electronic). Finally, we fitted a more relaxed version of this model, still assuming that the effect
of an electronic intervention did not depend on its category, but allowing for that effect to vary
depending on the conventional co-therapy.

To illustrate the impact of these alternatives, consider four interventions: e0c3, e4c0, e4c3 and
e2c3. If D(x) is defined as the effect of intervention x, then the three different intervention effect
models imply respectively:

m  Assumption A1 D(treat) is different for different interventions. So, for example, D(e0c3),
D(e4c0) and D(e4c3) are independent.

m  Assumption A2 D(eAcB)=D(eA)+ D(cB). So, for example, D(e4c3) =D(e4) + D(c3), and
D(e2c3)=D(e2c0) + D(e0c3), etc.

m  Assumption A3 D(eAcB)=D(e)+D(cB), where D(e) =D(e0) =D(el) =...=D(e6). So, for
example, D(e4c3) = D(e2c3) =D(e) + D(c3), etc.

It can be seen that Assumption A1 allows for an interaction between the effect of an electronic
intervention and the choice of conventional co-therapy, whereas Assumption A2 and Assumption
A3 assume that there is no such interaction.

Incorporating readiness to quit
One hypothesis regarding the value of electronic aids to smoking cessation is that they might
encourage those not actively seeking to quit to make an attempt to do so. A number of trials
include such participants. If this effect exists, the impact of electronic interventions will be higher
in this population. We explore this hypothesis within the model assuming a single intervention
effect across electronic interventions (Assumption A3), by amending it to include two separate
treatment parameters, one for studies restricted to those actively seeking to quit, and one for
those not stating such a restriction, giving seven intervention effect parameters.

Model comparison
To explore the alternative assumptions described above, we compared the fit of models with
the data:
m  Model 1 35 intervention effects (Assumption A1), exponential model for time to relapse.
m  Model 2 35 intervention effects (Assumption A1), Weibull model for time to relapse.
m  Model 3 10 intervention effects (Assumption A2), Weibull model for time to relapse.
m  Model 4 6 intervention effects (Assumption A3), Weibull model for time to relapse.
B Model 5 7 intervention effects (Assumption A3 incorporating readiness to quit), Weibull

model for time to relapse.

The choice of time-to-relapse distribution was made by comparing models 1 and 2. Model

choice was assessed using the deviance information criterion (DIC)."** This statistic measures a
compromise between model fit (measured by D) and model complexity (measured by pD), and is
calculated as follows:

DIC=D + pD [Equation 3]
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D is the posterior mean of the deviance, a measure of model fit. A model is considered to provide
an adequate fit to the data when D is approximately equal to the number of data points. pD is
interpreted as the effective number of parameters in the model. It reflects the flexibility with
which the model can adjust to fit the data. The lower the value of DIC, the better, as this reflects
improved model fit and/or a more parsimonious model.

Results

Overview of evidence

Of the studies identified in the main effectiveness review, only 28 reported continuous
abstinence 36,37,39,43,46,47,49,53,56-58,62,63,66,69,73,76,88,91,97,100,101,104,105,109,110,120,124

Table 22 shows how many arms provided information on each of the types of electronic
intervention. There are many studies evaluating class three and class five electronic interventions;
far fewer evaluating interventions of class one, two or four. Figure 31 illustrates the network of
evidence on continuous abstinence, by depicting each pair-wise comparison contained within the
evidence base reporting this measure. It can be seen that only 19 of the 36 possible comparisons
are evaluated. However, the comparisons do form a single connected network for those 19
interventions, so that an intervention effect can be estimated for any pair of comparisons of these
interventions. For example, although no trials have compared e3c0 and e4c2 directly, trials exist
comparing the former to e0c0 and the latter to e0c2. There is also a head-to-head trial of e0c0 and
e0c2, so if the assumption of consistency is made, the intervention effect of e4c2 compared with
e3¢0 can be calculated.

Table 23 shows the variation between studies in terms of the readiness-to-quit of participants.
Only two studies explicitly state that they excluded participants actively seeking to quit.”>'**

Comparison of fit for evaluated models
Table 24 gives the model fit statistics D, pD and DIC. The first conclusion to draw from
comparing the models is that the exponential is an extremely poor fit with the data, and that the
more flexible Weibull distribution improves model fit considerably. The model fitted assumes that
the shape parameter a is treatment invariant, and its posterior mean was found to be around 0.14
in models 2-5. This suggests that the hazard of relapse decreases sharply over time. Although

TABLE 22 Number of studies in the evidence base evaluating each class of electronic intervention by outcome reported

Outcome reported el e2 e3 e4 e5
Any outcome 6 2 40 5 14
Continuous abstinence 2 1 21 1 7

TABLE 23 Readiness-to-quit stage of participants in trials reporting continuous abstinence

Readiness-to-quit stage No. of studies
Actively seeking to quit 7
Contemplating quitting 2
Not wanting to quit 0
Mixed 12
NR/assessed 7

NR, not reported.
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TABLE 24 Comparison of goodness-of-fit for alternative evidence synthesis models. Calculations are based on 89 data
points (observations of continuous abstinence)

Time-to-relapse No. of treatment )
Model distribution parameters D pD DIC
1 Exponential 35 3727.3 -271.3 3456.0
2 Weibull 35 106.6 62.3 168.9
3 10 108.7 57.5 166.2
4 6 108.0 51.9 159.9
5 7 108.6 51.1 159.7

the fit was improved, none of the Weibull models achieved a value for D that was close to 89 or
less (based on the rule of thumb mentioned earlier, which compares D with the number of data
points), suggesting that there is still some lack of fit. A comparison of observed and fitted values
found that the observations with the largest deviance were related to arms from two studies'*>'®
with repeated observations, where a very high relapse rate at the first observation was followed by
a relapse rate in subsequent observations at or close to 0%.

Reducing the number of parameters from 35 to 10 (Model 3) did have an impact on model

fit, but the DIC suggests that this impact is not strong enough to justify the model with full
interactions (Model 2). Assuming that the intervention effect was identical across intervention
classes had little further impact on model fit (although using fewer parameters), reflected in a
reduction in the DIC statistic for Model 4. Adapting this model to include separate intervention
effects according to readiness to quit, or interaction effects, led to a slightly worse model fit.

The conclusion from this comparative exercise is that, based on the DIC, the preferred model is
one in which time to relapse has a Weibull distribution, and the intervention effect is assumed
identical across electronic intervention classes, without interaction effects with the conventional
co-intervention. The fit of such models with or without a differentiation of intervention effect
between those ready to quit, and those not, is comparable, suggesting no evidence that there is a
difference in intervention effect on continuous abstinence between these different populations.

Intervention effect estimates
The models give intervention effects that can be interpreted as hazard ratios (HRs) for the time to
relapse. As described in section 5.1.2, the basic parameters of each model are the effects of each
intervention relative to reference intervention e0c0. Using the consistency assumption we can
then form the HR for any head-to-head comparison, calculated by dividing the HR of the active
intervention (vs reference) by the HR of the control (vs reference). As the hazard is that of time to
relapse, a lower HR represents an improvement.

Based on model fit alone, the preferred assumption is that of a single intervention effect across
different classes of electronic intervention, with (Model 5) or without (Model 4) a modifier
for readiness to quit. However, we were also interested in the impact of allowing separate
intervention effects for each of the five classes of electronic intervention (Model 3) as providing
the inputs required in the cost-effectiveness analysis. Table 25 gives the intervention effects for
these three models. Although the inclusion criteria restricted trials to those with an electronic
intervention arm, the network allows for estimates of intervention effects against reference
intervention (e0c0) for each of the conventional interventions. These estimates are given in
Table 25 for Model 3 - models 4 and 5 produce very similar results. They suggest that there is
considerable uncertainty in the effectiveness of these interventions, and whether or not they
are more effective than e0c0 at all. The result arises because of the limited and largely indirect
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nature of the evidence included in this review to base such comparisons - evaluations specifically
concerned with established interventions have drawn on a larger evidence base to derive
estimates of these intervention effects that are more precise and more positive. The estimates

of the effectiveness of conventional interventions is not the focus of this review, are therefore
essentially ‘nuisance parameters’ in our model, and we do not use them in the cost-effectiveness
analysis described in Chapter 4 (see Decision-analytic model).

Table 25 gives intervention effect estimates for electronic interventions vs nothing. Model 4 gives
a single intervention effect for all electronic interventions showing a benefit that is significant,
although not strong (mean HR 0.87, 95% credible interval 0.83 to 0.92). Model 5 allows for

the intervention effect to depend on whether or not the study explicitly restricts participation

to smokers actively seeking to quit, but the resultant HRs are virtually identical. For Model 3,
five separate intervention effects are generated. The mean HRs vary from 0.85 (e5) to 1.02 (e4).
There is no discernable trend (either positive or negative) in mean effectiveness as intervention
complexity increases. Reflecting the available evidence, there is considerable uncertainty in the
intervention effect for el (mean HR 0.89, 95% credible interval 0.66 to 1.16), e2 (mean HR 0.98,
95% credible interval 0.78 to 1.21) and e4 (mean HR 1.02, 95% credible interval 0.78 to 1.32).
Only interventions e3 (mean HR 0.88, 95% credible interval 0.83 to 0.93) and e5 (mean HR 0.85,
95% credible interval 0.75 to 0.96) have an intervention effect whose credible interval excludes 1,
which is not surprising given the larger number of studies falling into this category.

Figure 32 illustrates the intervention effects (mean and 95% credible intervals) generated by the
three models, so that the findings can be compared simultaneously. It illustrates the considerable
uncertainty around the five separate intervention effects from Model 3, relative to the differences

TABLE 25 Intervention effects (mean and 95% credible interval for HR vs placebo) from models 3 (separate intervention
effects for each class of electronic intervention), 4 (single electronic intervention effect irrespective of class of
intervention) or 5 (electronic intervention effect independent of class but dependent on readiness to quit)

Model and intervention

Intervention effect (mean and 95% credible interval for HR)

Full evidence base Excluding Meyer et al.'® and Brendryen et al.'%

Model 3 (separate electronic intervention effects)

Conventional interventions

cl
c2
c3
c4
ch

Electronic interventions

el
e2
e3
ed
eb

Model 4 (single electronic intervention effect)

[

pooled

1.04 (0.94 to 1.14)
0.99 (0.84 10 1.17)
0.95 (0.79 10 1.12)
1.00 (0.75 t0 1.30)
0.85 (0.59 0 1.17)

0.89 (0.66 to 1.16)
0.98 (0.78 to 1.21)
0.88 (0.83 t0 0.93)
1.02 (0.78 0 1.32)
0.85 (0.75 t0 0.96)

0.87(0.83 10 0.92)

Model 5 (separate electronic intervention effects by motivation)

eN(]

&

0.88 (0.83 10 0.93)
0.88 (0.81 to 0.96)

1.02(0.92t0 1.13)
1.08(0.87 10 1.32)
0.98 (0.81t01.18)
1.06 (0.77 t0 1.40)
0.93 (0.64 t0 1.30)

0.94 (0.71 10 1.22)
1.05 (0.85 t0 1.27)
0.89 (0.84 t0 0.94)
1.03 (0.79 to 1.30)
0.91 (0.80 to 1.02)

0.89 (0.84 t0 0.94)

0.89 (0.83 t0 0.95)
0.91 (0.84 t0 0.98)
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FIGURE 32 Caterpillar plot of HRs (mean and 95% credible intervals) derived from synthesis of evidence using models
3-5. ‘e1-e5’ are the separate intervention effects for each class, estimated by Model 3. ‘e " is the intervention effect

pooled

from Model four, which assumes the intervention effect is independent of class. ‘e’ is the intervention effect for those
not actively seeking to quit and ‘e’ is the intervention effect for those who are seeking to quit (both estimated by

Model 5).
between the means, explaining why the DIC favoured Model 4. The resulting single estimate from
that model, e . is clearly influenced most by those interventions with the most evidence (e3
and e5). It can also be seen that there is almost no difference in intervention effect between trials
that restrict inclusion to those actively seeking to quit, and those that do not.

Discussion

We chose a time-to-relapse survival model to synthesise the evidence on continuous abstinence.
This allowed us to account for variability in follow-up between studies and repeated measures
reported by some studies. We found that assuming an exponential survival model led to an
extremely poor fit with the data, and that this fit was improved considerably by the use of a
Weibull model, with any resulting lack of fit explained by two studies*®*® with an unusual pattern
of repeated observations over multiple time points. We explored the impact of excluding these
studies and found that estimates of treatment effect were not sensitive to their inclusion (see
Table 25). As we were unaware of any other reasons to exclude these studies, we based further
analyses on the full set of trials. The results indicated that the shape parameter of the time-to-
relapse distribution was around 0.14 (an exponential distribution would be implied if the shape
parameter was 1), indicating that the chance of sustaining a quit attempt is far higher once the
first month or two have been negotiated successfully.

Figure 33 illustrates a Weibull time-to-relapse model with shape=0.14 for two interventions:
a control with a 6-month continuous abstinence rate of 10% (as might be found with smokers
given counselling alone) and an active intervention with HR 0.87 (reflecting the mean for
electronic interventions found in our analysis).

Our overview of the available data shows that evaluations have concentrated on electronic
interventions that fit our categories 3 and 5 (single tailored component and multiple components,
at least two of which are tailored). Comparing these two categories suggests that there is little
additional benefit from the latter, which we would expect to be more resource intensive. Given

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.

87



Evidence synthesis modelling

100+
90+
80
70+
60
50
40+
30
20+
10

—>X— Control
—&— Active

Continuous abstinence rate (%)

Time (months)

FIGURE 33 Example of a Weibull time-to-relapse model for a control intervention with 6-month continuous abstinence
of 10%, assuming a HR for the active intervention of 0.85 and a shape of 0.14.

the lack of information on other categories, it is unsurprising that the model assuming a single
intervention effect fits the data equally well. We also failed to find a difference in intervention
effect between trials restricted to those actively seeking to quit and all other trials, although
this may well be due to a lack of studies explicitly targeting populations not contemplating a
quit attempt.

The analysis above is restricted to those studies that report continuous outcomes, which
represent less than half of the studies in the main review. Many of these studies also report

point prevalence outcomes. During the model development process, we explored models that
allowed for a correlation between the two outcome types and then used that correlation to draw
on studies that only reported point abstinence to inform estimates of continuous abstinence.
However, despite observing a strong correlation between intervention effects on the two types
of outcome, including the additional studies had little effect on the posterior mean or credible
intervals of the estimated pooled intervention effects. This may be because the additional studies
largely evaluated the two intervention types well represented in the studies reporting continuous
abstinence only. Given that the results were unchanged by including point abstinence, and

that our analysis is based on continuous abstinence, we have not included the results from this
exercise in this chapter.

Given that the DIC is minimised by Model 4, it might be argued that once a decision has been
made to implement an electronic intervention, the choice of that intervention comes down

to minimising cost. This would imply recommending a class one (single generic component)
intervention over anything more expensive. However, such a recommendation would fail to
allow for the considerable uncertainty around several of the intervention classes. To account for
this, we take a two-step approach in the cost-effectiveness analysis. We first explore the cost-
effectiveness of a generic electronic intervention, taking the result from Model 4 as our measure
of intervention effect. Then, we explore which category of electronic intervention should be
chosen, if a decision is made to implement this type of intervention. We base the latter analysis
on the intervention effects from Model 3. The results from this exercise are given in Chapter 4
(see Decision-analytic model).

Limitation of the analysis and recommendations for future research
A limitation of the system used to categorise electronic interventions was that it does not allow
us to categorise the impact of mode of delivery. This was because there is a wide range of possible
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modes of delivery, with only limited data to compare them. In order to simplify the analysis

and derive meaningful results, we developed a categorisation system based on expert advice
which identified underlying factors (such as interaction and intensity) that might explain the
relative efficacy of different electronic interventions. The additional impact of alternative modes
of delivery should be explored, once data are available to allow this. We were unable to explore
the impact of interventions on the quit-relapse cycle and the impact of factors such as age and
motivational status on the optimal intervention due to a lack of evidence. There is a clear need for
research designed to support these further analyses.

Summary of findings

m  There is no evidence from the trials available that there is a differential intervention effect
across categories of electronic intervention (see Tables 24 and 25 and Figure 32).

m  When viewed as a single category, the addition of an electronic intervention of some sort to
conventional smoking cessation aids improves continuous abstinence (mean HR 0.87, 95%
credible interval 0.83 to 0.92).

m  The available evidence does not show any difference in intervention effect for electronic
interventions between trials restricted to smokers actively seeking to quit and those not
imposing this inclusion criterion.

m  There is considerable uncertainty in the estimates for el (single generic component, mean
HR 0.89, 95% credible interval 0.66 to 1.16), e2 (multiple generic components, mean HR
0.98, 95% credible interval 0.78 to 1.21) and e4 (single generic component plus multiple
tailored components, mean HR 1.02, 95% credible interval 0.66 to 1.16), reflecting the lack of
trials assessing these categories of intervention.

Given these findings, we consider two sets of results for use in the cost-effectiveness analysis.
When considering the cost-effectiveness of electronic interventions as a class, we will use the
pooled estimate from Model 4. When exploring the question of which type of intervention to use,
we will use the separate estimates from Model 3, as shown in Table 25 and Figure 32.

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.






DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38

Chapter 4
Economic analysis

hapters 4 and 5 present detailed evidence on the efficacy of electronic aids to smoking

cessation. In this chapter, our aim is to assess the cost-effectiveness of these interventions.
We address this with two questions. The first is whether or not an electronic intervention of
some kind is likely to be cost-effective compared with conventional support alone. The second
considers the comparative cost-effectiveness of different types of electronic intervention. The
sections Methods and Results outline the existing literature informing these questions. Studies
exploring the cost-effectiveness of electronic aids for smoking cessation were identified alongside
the review of literature on effectiveness. This identified three studies, which are described in
Results. As the existing evidence base on cost-effectiveness was inconclusive, we carried out an
economic analysis de novo. The decision problem for this economic analysis is specified in the
section Decision-analytic model and is used to construct an economic model. Chapter 3, Methods
described how Bayesian MTC models were developed to synthesise the evidence identified in
the main effectiveness review (as described in Chapter 2) and generate efficacy estimates for the
economic model. The economic model is described in this chapter in the section Derivation
of cost data for electronic interventions, and a description of sources for parameters other than
efficacy is given in Additional model inputs. Results from the model are also presented (see Results
of the cost-effectiveness analysis).

Methods

Search strategy
The search strategy was identical to the strategy used to identify effectiveness studies (described
in Appendix 1), which was designed to also capture any studies reporting outcomes relevant to
the cost-effectiveness of electronic aids for smoking cessation.

Inclusion criteria
All studies, of any design, that reported a full economic evaluation (i.e. cost-effectiveness analysis,
cost-utility analysis, or cost-benefit analysis) were eligible for inclusion. The same criteria on
the basis of the intervention were used as for inclusion in the effectiveness review (described in
Appendix 2).

Data extraction
Data were extracted by one reviewer (JJM) and independently checked for accuracy by a second
reviewer (NJW). Disagreements were resolved by discussion. Outcome measures extracted were
intervention costs, incremental cost per quitter, incremental cost per life-year saved, incremental
cost per QALY saved, for each intervention compared with the control scenario. Descriptions of
the model used and economic data reported are given below.

Quality assessment
Quality assessment of cost-effectiveness studies was performed using standard criteria.'* The
results of this process are documented in Appendix 5.
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Results

Three studies were identified that appeared to meet our inclusion criteria for cost-effectiveness
analyses of interventions satisfying the scope of this review: Lennox et al.,” Smith et al."*¢ and
Barnett et al.!

Description of retrieved studies
Lennox et al.
This study® was carried out at six general practices in Aberdeen, Scotland. The intervention
evaluated was a letter tailored by a specialist computer software package to answers given by
smokers to a questionnaire. The intervention was compared with a default NT letter and with a
control group who received no letter at all.

The measure of effectiveness was point prevalence abstinence at 6 months. The cost for each
arm was divided by the number of quitters to give a cost per quitter. A value for the number of
life-years gained by quitting was taken from Oster et al.,'”” a study of nicotine gum published in
1986, which used the American Cancer Society Cancer Prevention Study to estimate the life-
years (undiscounted and discounted at 5%) gained by quitters as a function of age and gender.
Oster et al.' calculated that the increase in life expectancy would be around 0.8-1.1 discounted
life-years for men aged 35-64 years and 0.54-0.65 discounted life-years gained for women aged
35-64 years.

Of those who received a tailored letter, 30/857 (3.5%; 95% CI 2.3% to 4.7%) were abstainers at

6 months compared with 37/846 (4.4%; 95% CI 3.0% to 5.8%) of those who received NT letters
and 22/850 (2.6%; 95% CI 1.5% to 3.7%) of those who received no letter. Therefore, NT letters
achieved the highest quit rate, although differences between the arms were not statistically
significant (after adjusting for confounders, the comparison p-values were 0.25 for tailored letter
vs no letter, and 0.07 for NT letter vs no letter). It is stated that the 15 extra quitters gained by
issuing a NT letter rather than no letter were gained at a cost of £464, based on the actual number
of participants recruited. The cost-effectiveness ratio is given as £37 per quitter if mistargeted
participants behaved similarly to the 846 included smokers, or £89 per quitter if none of the
mistargeted participants benefitted from the letter in any way. Using the discounted life-years
saved (LYS) from Oster et al.,’”” the authors translate this into a LYS of between £50 and £122,
although this implies the number of discounted LYS as 1.4. Further information on costs/
resource use is not given. It is not possible to derive information on the cost of the tailored letter,
and so this study is not helpful in determining intervention costs relevant to this review.

Smith et al.

This study'*® presents a cost-effectiveness analysis to evaluate the incremental cost-effectiveness
of a staged-based, computerised smoking intervention relative to standard care in an urban
managed care network of primary care physicians. The model is based on patient outcomes and
cost estimates that had been collected alongside a clinical trial.

The trial setting was primary care practices in New York City. One physician was chosen from
each participating practice and randomly allocated to one of the study arms (along with all of
their patients who were current smokers). The intervention was targeted at both physicians

and patients. Ten smokers were enrolled from each participating physician’s list. Each smoker
completed a 20-minute computer-based assessment of their smoking history. A tailored

report was generated for each participant by an EXP. Each physician in the intervention arm
received 30 minutes of training in smoking cessation counselling techniques and instructions in
interpreting the report, before a medical consultation took place. Participants in the control arm
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completed the assessment and received the consultation, but no report was generated and their
physicians received no additional training.

Analysis was carried out from the perspective of the primary care practice. The resources used in
delivering the intervention and control were recorded, and included staff costs (physician, nurse,
administrator and computer technician), computing costs (hardware and software) and the costs
of pharmacological aids to quitting smoking. Quit rates in each arm were recorded in terms of
point abstinence at 18 months. An assumption was made by Smith et al."* that 55% of those
reporting point abstinence at 18 months would sustain abstinence permanently. Quitters were
assigned a gain in life expectancy and QALY's based on values reported by Fiscella and Franks'*®
of 1.46 life-years and 1.97 QALY (discounted at 3%).

Installation for the computer system required 60 minutes of technician time and a further

40 minutes of physician training was required. It was assumed that the lifetime of the system

was 10 years. For the intervention, 2.5 minutes of office administrator time and 13 minutes of
physician time were required per smoker, compared with 7 minutes of physician time per smoker
in the control group. The upfront costs of installation and training were US$2514. Based on

this pattern of resource use, it was found that the intervention involved extra costs of US$40.83
per smoker. These consisted of US$8.82 in extra workstation and primary care physician

training costs, US$21.41 in additional costs for office support staff and the initial and follow-up
counselling visits, and US$6.89 in additional adjuvant therapy costs.

The point abstinence rate was 12.2% in the intervention group compared with 7.9% in the control
group, which translated to 2.4% difference in long-term quit rates after adjusting for relapse.

For those in the pre-preparation stage, the 6-month rates were 7.9% compared with 6.1%, and

for those in the preparation stage, the rates were 18.3% compared with 10.3%. This implied an
incremental cost-effectiveness ratio (ICER) of US$4797 per net quitter for those in the pre-
preparation stage and US$735 for those in preparation stage. This translated into an overall ICER
of US$869 per QALY.

Barnett et al.

The article® presents analysis of a RCT of counselling to assist smoking cessation offered to
patients receiving outpatient treatment for depression. The intervention involved a computer-
mediated evaluation reviewed by a counsellor. This determined whether or not the smoker was
ready to quit, in which case six sessions of counselling and up to 10 weeks of NRT were offered. If
still smoking, two further counselling sessions were offered, along with bupropion. Those in the
control arm were offered a stop-smoking guide, and a list of smoking cessation programmes.

Computer evaluation sessions lasted 15 minutes, and counselling sessions lasted 45 minutes for
the first visit, 30 minutes for subsequent sessions. For the intervention group, the average number
of evaluations per smoker was three, and the average number of cessation sessions was 1.3. The
average number of weeks’ nicotine patches dispensed to this group was 2.7. There was also a
small, non-significant difference in health care utilisation outside the study, and inpatient mental
health treatment days received. This gave a net difference in health-care costs of US$341 between
the intervention and control groups. There was a difference in point prevalence of abstinence

at 18 months of 5.5%, which gives an ICER of US$6204 per quitter. The probability that the
intervention was not cost-effective at US$20,000/QALY was 25%. A review of nine studies
investigating counselling for smoking cessation by Ronckers et al.'** found that the average
number of life-years gained used was 1.2. This would imply an ICER of US$5170 per LYS.

Although there was a computer-based aspect to the study, it related to the stratification of
participants rather than the delivery of an intervention. The study was essentially an evaluation
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of counselling delivered by therapists, and related to a narrowly focused population. Therefore, it
cannot appropriately inform our economic analysis.

Decision-analytic model

Our review has identified a variety of interventions and two distinct populations for whom
these interventions have been used. Previous cost-effectiveness analyses have been developed for
specific interventions and populations. Here, we therefore develop a de novo decision-analytic
model, as described below. We adopt a health service cost perspective for our analysis, and we
assume that the costs of electronic interventions would be borne by the health service.

Population
The review identified two distinct populations for whom these interventions have been used:

m  Those making a committed quit attempt using the electronic aid as an adjunct to
pharmacological interventions.

m  Those at an earlier stage in the quitting process who are less motivated and not using
pharmacological interventions. For these smokers, we would expect successful quit rates to
be lower. However, the progression to making a committed quit attempt in the future is a
relevant secondary outcome.

A simplified model of the quit process is illustrated in Figure 34.

Interventions
The need for, and derivation of, a classification system for electronic interventions is presented
in the main effectiveness review. The five-level classification system developed for this purpose
is set out in Table 21. However, the evidence synthesis exercise of Chapter 3 suggested that there
is considerable uncertainty around the comparative benefits of different classes of intervention.
Following the results of that exercise, we also consider ‘lumping’ together all electronic aid

Nontcommltted Intervention Futurg committed
quit attempt quit attempt

No quit or future
committed quit attempt

Cgmmltted Intervention
quit attempt

FIGURE 34 Decision model for electronic aid interventions for those who are about to undertake a quit attempt
(committed quit attempt) and those who are not intending to make such an attempt (non-committed quit attempt) at the
time the intervention is provided.
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interventions as a single intervention. This does raise issues in identifying a single cost for this
‘lumping’ of such heterogeneous interventions.

Control scenarios
The decision problem for our economic analysis is defined as whether or not some form of
electronic aid should be added to conventional behavioural support. This raises the question
of what exactly the conventional intervention used for the control arm should be. A variety
of control interventions were used in the identified effectiveness studies. Current guidance
provided by NICE on technology appraisals'*® defines the relevant comparators as routine
practice in the NHS and best practice (where this is different to routine care). Regarding non-
electronic behavioural support for smoking cessation, current NICE guidance recommends
pharmacotherapy in conjunction with brief opportunistic advice or professional counselling.'?
In line with this recommendation, we define the control scenario for the decision analysis as
pharmacotherapy with opportunistic advice, and explore the control scenario of counselling plus
NRT in sensitivity analysis. In each case, the intervention is defined as electronic interventions as
well as, rather than instead of, the conventional control.

Decision questions
Given the description of the decision context, the decision problem consists of several
separate questions:

1. Are electronic aids, as adjunct to current best conventional practice, cost-effective
interventions for smoking cessation in committed quitters?

2. If so, what type of electronic aid is most cost-effective in this population (i.e. which
components as defined above)?

3. Are electronic aids cost-effective for smoking cessation in smokers not yet attempting
to quit?

4. If so, what type of electronic aid is most cost-effective in this population?

5. Is there value in carrying out further research into electronic aids as adjunct therapy for
smoking cessation (either in committed quitters or those not actively seeking to quit)?

Our intention was to answer each of these questions. However, the evidence synthesis exercise
found considerable uncertainty in differentiating between classes of intervention, and between
populations, which will have an impact on the extent to which this aim can be achieved.

Model specification
We use a decision tree model to assess the cost-effectiveness of electronic aid interventions for
smoking cessation (see Figure 34). Decision tree models are well established in HTA for smoking
cessation;*"'*? our model draws from this previous work. This avoids duplication of effort and
also ensures consistency with previous HTAs in the area of smoking cessation.

The appropriate intervention to support behaviour change in smokers will depend on their
intentions. Pharmacological interventions, such as bupropion and NRT, assist those who are
actively trying to quit. Some interventions are targeted instead at smokers who feel they are
unwilling or unable to quit, and aim to encourage them to make an attempt to quit that otherwise
they would not consider. Electronic smoking cessation aids can potentially be effective in both
populations, depending on the specific details of the intervention. Figure 34 illustrates the
decision tree we have developed to represent this distinction. For those smokers actively trying
to quit, we split the process into a first stage of success or failure. There are a number of ways to
define success — along with previous HTAs'""'*2 we define this as continuous abstinence over a
period of 12 months. For those who achieve this, we assume only some will remain ex-smokers
indefinitely. This is also in line with previous evaluations. We assume only those who avoid
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relapse gain health benefits as a result of the intervention, and draw on the literature to estimate
the size of these benefits (see Life-years saved, on long-term health benefits of quitting smoking).
Again, this is in line with previous economic analyses of smoking cessation interventions.*>"4!

For interventions aimed at those not yet actively attempting to quit, we extend the base of the
decision tree so that an intermediate end point is the proportion who go on to make such an
attempt. Those who do can then progress through the decision tree for those attempting to quit, if
we assume that the treatment effect on quit rates in this group is similar to that for those actively
attempting to quit prior to receiving an electronic intervention.

Derivation of cost data for electronic interventions

The key additional inputs required for our model are the costs/resource use of the different
categories of electronic aid interventions. It is possible to use the cost data from Smith et al."* to
help populate this aspect of our decision model; however, this study refers to only one category of
intervention. We therefore performed supplementary searches to identify any cost-effectiveness
studies of similar types of interventions in different public health settings.

Review of additional evidence
Search methods
To identify such studies, several databases were interrogated:

m  All published HTA monographs up to volume 13(49) (published November 2009) were
reviewed initially by title. This identified monographs where the use of relevant interventions
may have been investigated. For each monograph, the executive summary was reviewed to
determine whether or not any behaviour support interventions delivered electronically had
been reviewed.

® A similar review was carried out for all NICE technology appraisals, published up to
November 2009 (nos. 1-187).

m A search was carried out of the NHS EED using the query (internet OR electronic) AND
(cost* OR resource*) to identify any economic evaluations or cost studies of the intervention
type of interest.

Search results

The full search of HTA monographs revealed 26 publications that might potentially contain cost
information on electronic health behaviour interventions (see Appendix 9). Further review of
these reports identified two HTA monographs that described relevant interventions:

m A review of the use of the ‘stages of change’ model in smoking cessation programmes.'* This
identified one trial of computer-based smoking cessation interventions but that trial did not
report cost data.

m A review of computerised cognitive behavioural therapy (CCBT).'* This looked at a range of
commercially available software packages that could deliver cognitive behaviour therapy. The
cost per person depended on the throughput that could be achieved, as a large proportion
of the costs were not directly tied in to individual clinical episodes. These included licensing
costs (£34,000 per year for a 20-machine licence), hardware (£700 per machine) and staff
training (£280 per machine over 2 years). Assuming that 750 patients per year could be
treated by a set of 20 machines, this gave a cost per patient of £400.

The search of NICE technology appraisals revealed two reviews that might potentially contain
relevant information:
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m  TA102, which provided guidance on parent education and training regarding conduct
disorder in children. The report looked at programmes comprising support by trained
professionals alongside audiovisual and printed materials, but did not include an
electronic element.

m  TAO097, which provided guidance on CCBT, and reported the findings of Kaltenthaler et al.,'**
discussed above.

The search of the NHS EED found 187 articles that satisfied the search criteria. After a review
of the descriptions provided on the database for each reference, this was reduced to eight
articles for full paper review (see Appendix 10). Of them, five were found to include potentially
relevant information:

m  An overview'® of the issues involved in internet-based delivery of intervention for long-term
conditions. This identified eight reviews of internet-based interventions for conditions such
as depression and cardiovascular disease. Four of the reviews mentioned in the overview
investigated cost-effectiveness, one of which was the review of CCBT by Kaltenthaler et al.'*
Most of the costs associated with such interventions can be divided into two categories:
development and maintenance. These costs tend to be fixed, so that the intervention is more
likely to be cost-effective the greater the number of users. Murray'*® concludes that such
interventions have the potential to be highly cost-effective, but there is an absence of good
health economic data in the field to confirm this.

m  Meenan et al.'* describe a cost analysis of telephone and internet-based interventions to
encourage the maintenance of weight loss. All resource use was costed in 2006 US dollars.
The internet-based service included weekly weight-loss tips, a bulletin board, and a personal
profile with an action plan that could be modified at any time. Tailored e-mail reminders
encouraged regular use of the website, and there was also an IVR feature. The entire system
cost US$840,000 to develop (US$805 per participant-year), of which US$750,000 were labour
costs related to specification, programming and project management. Implementation costs
were US$215,000 ($257 per participant-year), of which US$202,000 were labour costs related
largely to additional programming and user support. These are significant costs, reflecting
the complexity of the service provided.

m  Graham et al.'¥ report a study of online advertising campaigns to increase demand for
smoking cessation interventions. Advertising on the six websites used cost between US$470
and US$10,000 and delivered registrations to a smoking cessation service at a cost per
registrant of between US$7 (Google) and US$476 (WebMD).

m  Runge et al."*® report a study of a web-based patient education programme for asthmatic
children and adolescents. Their website, which comprised an online quiz/game and
information pages, was reported to cost 44 euros (2001 prices) per participant.

m  Southard ef al.' describe an intensive internet-based case-management system for patients
with cardiovascular disease. The system allowed patients to communicate with their nurse
case manager over the web, and record personal information such as exercise completed and
blood pressure. An online discussion site was also hosted, and the total costs per patient of
the system was US$453, of which US$236 were labour costs for the nurse case manager.

The studies identified cover a range of situations and intervention types, and are not an
exhaustive survey of such programmes. However, they do provide an indication of the range
of costs that might be incurred by such programmes. The work by Graham et al.'*’ illustrates
the point made by Murray'* around the relationship between cost-effectiveness and take-up.'*®
A comparison of the costs reported by the studies also suggests that increasing the complexity
of the intervention, as might result from developing an interactive service, can add to

costs substantially.
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Development of cost scenarios
Given the heterogeneous nature of the interventions and the lack of information on resource use,
it is difficult to provide precise cost estimates for the five classes of electronic intervention. In
response, we developed five scenarios for these costs. The primary source for this was the study
by Meenan et al.,'*® corroborated by findings from Runge et al.,'*® Smith et al.'** and Southard et
al." These scenarios are presented in Table 26 and their impact explored in sensitivity analyses.

Base-case scenario

The Meenan et al. study™* involves substantial interactivity, the use of multiple channels

of communication (website, e-mail, bulletin board, IVR) and some tailoring of responses.

It can therefore be seen as mirroring the most resource-intensive intervention within the
classification system. Estimates of the costs for less intensive interventions can be generated by
removing or down-weighting components from the costings provided by Meenan et al.'*¢ A
total of 348 participants used the service for 30 months, a level set by the design of the study.
The authors state that they were advised that the system could comfortably cope with at least
3500 simultaneous participants. Assuming that participants use the system for a maximum of
12 months, and that it has a life span of 3 years, gives a maximal user load of around 10,000
participants. The total cost of the system was US$1.1M, which therefore implies a cost per user of
a system of this type of around US$110.

We used this in our base case as the cost of the most intensive class of electronic intervention
(class five). For the costs of system with multiple generic contacts (class two), we removed from
this the cost of the IVR (US$191,000), user support (US$68,000) and 50% of the labour costs
(US$411,000). This gave a remaining cost of US$430,000 or US$43 per user. For the most basic
type of intervention (class one) we assume that the labour costs would be a further 40% lower
(US$329,000). This gives a cost of US$101,000 or US$10 per user.

One remaining issue is how to cost the addition of tailoring. This is effectively included in the
full cost given by Meenan et al.,"*¢ but could be seen as part of the cost reduction applied in
calculating costs for the less-intensive interventions. The Smith et al. study"* examined a pure
tailoring intervention, and gave a cost of US$46 per smoker, based on 136 smokers participating
per year. This reflected the cost of installing expert computer-based systems in participating

GP practices, a resource-intensive delivery method. If added to a web-based system, the cost of
tailoring responses is likely to be lower. A reduction of 50% in non-user-support labour costs was
applied to derive the costs for an intermediate NT intervention. If we assume that 50% of this
value relates to the development and implementation of tailoring algorithms, the result is a cost
per user for tailoring of 0.5 x411,000/10,000 = US$21 per smoker.

This gives the cost for the class three electronic intervention. We assume the cost for the
remaining intervention, class four, is equal to the sum of class two and class three costs. All
costs are converted to 2006 GBP (British pound sterling) using Organisation for Economic
Co-operation and Development (OECD) purchasing power indices' and then inflated to 2009
GBP using a health-care cost inflation index.""

Additional scenarios
We have been required to make assumptions without adequate supporting evidence to derive
base-case costs. We explore alternative cost assumptions in four scenarios:

®  High cost to tailoring The base-case estimates this as US$21 per person. This scenario
assumes the value to be that given by Smith et al.** (US$46 per user). As a result, the costs
are increased for intervention classes four and five.



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38 99

m  Limited savings case The base case assumes that a less complex intervention will lead to
substantial savings in development time and reduced labour costs of 50% (intermediate) or
90% (basic). This case assumes the relevant values are 25% and 50%.

m  Intensive support case This case assumes that intensive support from a trained professional
will be included in the complex intervention, and costs it at the rate given by Southard et
al.'*® (US$236 per patient).

®  Mass uptake case Meenan et al.'*® show that the fixed costs of electronic interventions form a
high percentage of the total cost, and that scaling up capacity is often quite cheap to achieve.
Trials may therefore overstate the costs of such interventions without any adjustment for
increased use. The base case allows for this to some extent, with 10,000 users assumed.
Expert opinion suggests that the potential uptake of any intervention could be up to 10%
of UK smokers, approximately 1 million users, and the maintenance costs for a website
reaching this size of population would be around £100,000 per year (Robert West, University
College London, 2010, personal communication). This assumes that uptake is 500,000, and
that economies of scale reduce total cost accordingly.

Table 26 illustrates the impact of varying the assumptions as described.

Long-term medical costs
On the one hand it has been argued that smokers increase health-care costs because of increased
incidence of smoking-related diseases.’*> On the other hand, it has also been argued that smokers
have a lower life expectancy and so the health-care burden in the elderly is subsequently reduced
in the long term."** Some have suggested that these two factors may in effect cancel out, so that
the net change in long-term cost is small."* As there is no consensus on this issue, we make
the assumption that there are no long-term cost implications as a result of quitting, only health
benefits. This is in line with previous economic evaluations' of aids to smoking cessation.

Additional model inputs

Twelve-month continuous cessation rates for baseline interventions
The evidence synthesis provides estimates of treatment effects as HRs from a Weibull time-to-
relapse model. In that exercise we compared a model with independent treatment effects with
a model where the effect of intervention, on the log-hazard scale, was additive (see Chapter 3,
Overview of evidence and the mixed-treatment comparison approach). As the additive model
was found to provide a better fit than either of the models allowing for interactions, we assume
that the effectiveness of the electronic aid interventions is the same regardless of the control
arm intervention. In other words, the effect of the electronic aid intervention is additive when
used as an adjunct to pharmacological and/or counselling control interventions. We convert the
HR to a RR of 12-month continuous abstinence using the Weibull model. If the probability of

TABLE 26 Scenarios for costs of electronic interventions

Electronic intervention class: costs (£)

Scenario 1 2 3 4 5

Base case 7.70 30.10 14.70 44.80 77.00
High cost to tailoring 7.70 30.10 32.20 62.30 77.00
Limited savings 30.10 44.80 14.70 59.50 77.00
Intensive support 7.70 30.10 14.70 44.80 270.20
Mass uptake 0.70 0.70 0.28 0.98 210
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12-month continuous abstinence for the control and the control plus intervention are defined as

p.(12) and p(12):

p.(12) =p(time to relapse on control > 12 months) [Equation 4]
=exp (-A x 129)

p,(12) =p(time to relapse on control +intervention > 12 months) [Equation 5]
=exp (-, x 129)

From the time-to-relapse model:
A, =hx\, [Equation 6]
where h is the HR for the intervention vs placebo. This gives

log[p,(12)] = (-h x A x 12 [Equation 7]
=hxlog(p (12))

We represent uncertainty around the baseline probability of 12-month continuous abstinence
by assigning the parameter a normal distribution, truncated at 0, with mean 6% and standard
deviation 1.6% (brief advice), or mean 12% and standard deviation 1.4% (counselling). The odds
ratio for nicotine therapy is assumed to be normally distributed with mean 1.67 and standard
deviation 0.06. These estimates were taken from previous economic evaluations of conventional
therapies.'*"!42

Lifetime cessation rates
The quit process is not always straightforward — some may relapse after a considerable period
of abstinence, whereas others may achieve permanent cessation after several failed short-term
attempts. A common approach in economic evaluations of smoking cessation interventions is
to define the initial outcome in terms of the proportion achieving continuous abstinence for
12 months, but then to assume that a proportion will subsequently relapse. Furthermore, it
is often assumed that long-term relapse rates are similar across intervention, and that health
benefits only accrue to those that avoid relapse. We follow this approach in our base case.

Trials commonly follow participants and report results up to a fixed point in time, so that
observational data are required to extrapolate their outcomes to permanent quit rates.

Woolacott et al.'*! carried out a review of estimates of the proportion who maintain continuous
abstinence for 12 months but subsequently relapse. The mean reported rate was 40%, and the
estimates ranged from 30% to 50%. In an analysis of the use of genetic information to target
pharmacotherapy, Welton et al.'>* capture this information by assigning to it a beta(38,57)
distribution, which has a mean of 40% and a 95% CI of 30% to 50%.'> We use this distribution in
our cost-effectiveness analyses.

Life-years saved
To fully inform decision-making, an estimate of the long-term health impact of quitting is
required. This is a complex parameter and difficult to assess."*! At an individual level, the risk
reduction achieved by quitting will depend on several factors. These include the age at which the
smoker quits, the length of time they had been a smoker, the number of cigarettes smoked and
the gender of the smoker."*® The average benefit for the relevant population will further depend
on its composition. The calculation is complicated by the wide range of conditions for which
smoking is a risk factor.
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Woolacott et al.'*!' identified 17 economic evaluations of smoking cessation therapies, of which
12 use a value for life-years or QALY's gained by quitting. The average discounted QALY gain
reported was 2.7, with a range of 1.35-4.07 QALY's gained per quitter. Welton et al.'** capture
this range of estimates for the discounted QALY gain by assigning it a normal distribution,
truncated at 0, with mean 2.7 and variance 0.47, and we use this distribution for the parameter
in our model. This approach allows us to represent the uncertainty around this parameter,
although it does have limitations which are discussed below (see Limitations of the analysis and
recommendations for further research).

Discounting and time horizon
We take a lifetime perspective for the economic analysis. However, for reasons given above
(see Long-term medical costs), we limit our costs to the immediate resource requirements of the
intervention, which are short term. The only long-term component of the costs and benefits
arising in the model relate to the long-term health benefits of quitting. As described above (see
Life-years saved), the distribution used for this benefit is based on a range of estimates from the
literature, all of which discount health benefits. The distribution therefore reflects a discounting
of these future health gains. The source studies for this distribution do not use a consistent
rate for discounting health benefits — an attempt to adjust each estimate for the rate used was
considered, but given the considerable uncertainty around this measure, such an adjustment
would be unlikely to materially alter the distribution we use to represent this uncertainty.

Results of the cost-effectiveness analysis

Summary of analyses
As outlined above (see Decision questions), there are several questions that arise in determining
the cost-effectiveness of electronic interventions. We began by considering the population
of those actively seeking to quit. We first explored whether or not electronic interventions
were cost-effective in this group when considered as a single class of intervention. To analyse
this, we used the results from the evidence synthesis arising when all classes are assumed to
be equally effective (Model 4 of Table 25). Given the heterogeneity of these interventions, we
carried out a cost threshold analysis. This involved deriving the distribution for QALYs gained,
and determining the maximum cost at which the intervention was cost-effective at commonly
quoted thresholds (£20,000-30,000 per QALY). As described above (see Control scenarios), we
consider electronic intervention as an adjunct to two possible conventional interventions: (1)
pharmacotherapy plus brief advice and (2) pharmacotherapy plus professional counselling.

We then explore the question of which class of intervention should be chosen, based on cost-
effectiveness, if a decision is made to implement an electronic intervention of some type. For
this, we draw on the results of the evidence synthesis arising when separate effects are assumed
for the different classes of electronic intervention (see Model 3 of Table 25). As with the single
intervention case, we carry out separate analyses for the two possible conventional best practice
interventions. We also carry out separate analyses exploring the five cost scenarios developed
above (see Derivation of cost data for electronic interventions).

Having explored cost-effectiveness in those actively seeking to quit, we consider those who

are not committed to such an attempt. Our approach to this question is based on the result
found in the evidence synthesis, that there is no evidence to suggest the relative effect of
electronic interventions in this group. We allow for the difference by adjusting the conventional
intervention used in the control arm. As these are participants who are not seeking to quit,

we assume that they will not turn to the two control interventions described above. Instead,

we reperform our analysis, based on spontaneous quit rates, which are estimated at 1% over
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12 months."! We explore the cost-effectiveness of electronic interventions as a single class in this
population, as there is insufficient evidence to comment on what type of electronic intervention
might be particularly suitable for this population.

Results for those actively seeking to quit

Cost-effectiveness of electronic intervention compared with no

electronic intervention

Table 27 gives an analysis of the economic impact of implementing an electronic intervention
alongside a conventional control. The mean QALY gain depends on the choice of conventional
therapy (0.053 for brief advice, 0.069 for counselling). The lower bound of the 95% credible
interval only just includes negative values, reflecting a small possibility that the addition would
actually reduce long-term quit rates. As we are considering a broad class of interventions with a
wide range of plausible costs, we carry out a threshold analysis to explore cost-effectiveness. This
involves multiplying any desired willingness-to-pay (WTP) threshold by the mean QALY gain to
determine the cost above which the therapy is no longer cost-effective. Table 27 gives the results
of these calculations at WTP thresholds of £20,000 and £30,000 per QALY - the results in every
case are well above the costs explored in the scenarios of Table 26.

To illustrate the uncertainty around the cost-effectiveness results, we construct cost-effectiveness
acceptability curves (CEACs) for the two control scenarios. This requires some assumption to

be made around the cost of the intervention. We present CEACs based on assuming this cost to
be either £10, £50 or £90 per user in Figure 35, as this reflects the range of values included in our
base case for the costs of the electronic intervention types. In all cases considered, the probability
of cost-effectiveness reaches 90% before the WTP reaches £20,000/QALY, and remains below
95%, reflecting the probability that the electronic intervention reduces long-term quit rates.

Comparative cost-effectiveness of electronic interventions

We also carried out an analysis of the comparative cost-effectiveness of the five electronic
interventions. The results of this exercise are given in Table 28 (where the conventional
intervention is pharmacotherapy plus brief advice) and Table 29 (where the conventional
intervention is pharmacotherapy plus counselling). Results are given for each of the five cost
scenarios listed in Table 26. They show that for all scenarios except high cost to tailoring,

e3 interventions (single tailored component) dominate (provide more QALYs at less cost)

e4 (multiple components including a single tailored component) and e2 (multiple generic
components) interventions. Even in the exceptional scenario, the ICERs for e3 (single tailored
component) interventions compared with e2 (multiple generic components) interventions
are very favourable (£55/QALY as an adjunct to brief advice, £40/QALY as an adjunct to
counselling). The e3 (single tailored component) interventions compare unfavourably with el
(single generic component) interventions — the latter either dominates or provides additional

TABLE 27 Cost-effectiveness of electronic interventions (mean and 95% credible interval) when given adjunct to
pharmacotherapy and brief advice or individual counselling?

QALY gain from electronic intervention Maximum acceptable cost (£)
Control Mean Credible interval £30,000/QALY £20,000/QALY
Pharmacotherapy + brief 0.053 —-0.016t0 0.152 1579 1053
advice
Pharmacotherapy + 0.069 —0.023t00.190 2081 1387
counselling

a The results shown include the absolute QALY gain, and the cost above which electronic interventions are no longer cost-effective (at
commonly quoted thresholds).
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FIGURE 35 (a) CEACs for electronic intervention vs NRT plus brief advice. (b) CEACs for electronic intervention vs NRT
plus counselling. Three CEACs are shown based on different assumptions for the cost of the intervention.

benefits at an ICER of <£4400/QALY). In turn, the e5 (multiple tailored components)
interventions appear cost-effective compared with el (single generic component) interventions
in most scenarios when added to either conventional intervention. The least favourable scenario
for e5 (multiple tailored components) is the intensive support scenario, under which the ICER
for e5 compared with el is £28,000/QALY when added to brief support, and £18,000 when added
to counselling.

These results relate to the mean estimates of cost-effectiveness. As described in the main
effectiveness review (see Chapter 2) and in the mixed-treatment comparison (see Chapter 3),
there is considerable uncertainty around the comparative efficacy of the different classes of
electronic intervention, and this translates into uncertainty around the mean estimates given in
Tables 28 and 29.

Table 28 shows the cost-effectiveness results (under five cost scenarios) for electronic
interventions as an adjuvant to pharmacotherapy plus brief advice.

Table 29 shows cost-effectiveness results (under five cost scenarios) for electronic interventions as
an adjuvant to pharmacotherapy plus counselling.

Figure 36 gives the CEAC:s illustrating the likelihood that each intervention class is the most
effective, depending on the value chosen for the WTP threshold. CEACs are shown for each
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TABLE 28a Cost-effectiveness under the base-case cost scenario

Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 44.80 0.0004 112,000 Dominated
e2 30.10 0.0145 2076 Dominated
e3 14.70 0.0525 280 Dominated
el 7.70 0.0576 134 134
eb 77.00 0.0669 1151 7452
TABLE 28b Cost-effectiveness under the high cost to tailoring cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 62.30 0.0004 155,750 Dominated
e2 30.10 0.0145 2076 Dominated
e3 32.20 0.0525 613 Dominated
el 7.70 0.0576 134 134
e5 77.00 0.0669 1151 7452
TABLE 28c Cost-effectiveness under the limited saving cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
e4 59.50 0.0004 148,750 Dominated
e2 44.80 0.0145 3090 Dominated
e3 14.70 0.0525 280 280
el 30.10 0.0576 523 3020
eb 77.00 0.0669 1151 5043
TABLE 28d Cost-effectiveness under the intensive support cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
e4 44.80 0.0004 112,000 Dominated
e2 30.10 0.0145 2076 Dominated
e3 14.70 0.0525 280 Dominated
el 7.70 0.0576 134 134
eb 270.20 0.0669 4039 28,226
TABLE 28e Cost-effectiveness under the mass uptake cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
e4 0.98 0.0004 2450 Dominated
e2 0.70 0.0145 48 Dominated
e3 0.28 0.0525 5 5
el 0.70 0.0576 12 82
eb 2.10 0.0669 31 151
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TABLE 29a Cost-effectiveness under the base-case cost scenario
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Class of electronic

Cost (£)/QALY vs

intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 44.80 -0.0034 Dominated Dominated
e2 30.10 0.0171 1760 Dominated
e3 14.70 0.0693 212 Dominated
el 7.70 0.0728 106 106
eb 77.00 0.0874 881 4756
TABLE 29b Cost-effectiveness under the high cost to tailoring cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 62.30 —-0.0034 Dominated Dominated
e2 30.10 0.0171 1760 Dominated
e3 32.20 0.0693 465 Dominated
el 7.70 0.0728 106 106
eb 77.00 0.0874 881 4756
TABLE 29c Cost-effectiveness under the limited saving cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 59.50 -0.0034 Dominated Dominated
e2 44.80 0.0171 2620 Dominated
e3 14.70 0.0693 212 212
el 30.10 0.0728 413 Dominated (extended)
e5 77.00 0.0874 881 3442

TABLE 29d Cost-effectiveness under the intensive support cost scenario

Class of electronic

Cost (£)/QALY vs

intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 44.80 —-0.0034 Dominated Dominated
e2 30.10 0.0171 1760 Dominated
e3 14.70 0.0693 212 Dominated
el 7.70 0.0728 106 106
eb 270.20 0.0874 3093 18,016
TABLE 29e Cost-effectiveness under the mass uptake cost scenario
Class of electronic Cost (£)/QALY vs
intervention Cost of intervention (£) Mean QALYs gained conventional only ICER (£ per QALY)
ed 0.98 -0.0034 Dominated Dominated
e2 0.70 0.0171 4 Dominated
e3 0.28 0.0693 4 4
el 0.70 0.0728 10 Dominated (extended)
eb 2.10 0.0874 24 101
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Scenario one: base case
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FIGURE 36 Cost-effectiveness acceptability curves illustrating the probability that each class of electronic intervention
is the most cost-effective, given different assumed WTP thresholds.
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Scenario four: intensive support
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FIGURE 36 Cost-effectiveness acceptability curves illustrating the probability that each class of electronic intervention
is the most cost-effective, given different assumed WTP thresholds. (continued)

scenario, assuming that the therapy is added to pharmacotherapy and brief advice (curves for the
alternative control scenario are almost identical).

The CEAGC:s illustrate the considerable uncertainty around which of the five classes of
intervention should be preferred on cost-effectiveness grounds. This uncertainty is reflected
across the cost scenarios, suggesting that it is the lack of information on efficacy that drives the
uncertainty. Although class five interventions had the most favourable mean cost-effectiveness,
the probability that they are indeed the most cost-effective class is around 30-35%. The
probability that class one interventions are the most cost-effective tends to be similar, if not
higher, and is favoured by lower WTP thresholds and the intensive support scenario. The
probability that class three interventions are the most cost-effective tends to be lower, but still
considerable, at 20-30%. Even class two and class four interventions, which are dominated by
the other classes in almost every scenario at the mean, have a probability of cost-effectiveness of
between 5% and 10%.
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Results for those not actively seeking to quit
The evidence synthesis found that the relative treatment effect of electronic interventions did

not differ between trials in those actively seeking to quit and trials in other populations. To
explore the cost-effectiveness of electronic aids in this group, we repeated the analysis described
in Results of the cost-effectiveness analysis, Summary of analyses. As in that section, we use the
relative treatment effect arising from the assumption that electronic aids form a single class of
intervention. The only difference is that we assume that smokers not actively seeking to quit
would not seek out conventional interventions. Therefore, we apply the same treatment effect,
but use a different baseline quit rate, reflecting spontaneous unsupported quitting. The 12-month
quit rate in this situation has been estimated at 1%,'*! and we apply the HR for electronic
intervention to this rate as described in the section Twelve-month continuous cessation rates for

baseline interventions.

We found the mean QALY gain from implementing an electronic intervention in this population
to be 0.014 (95% credible interval 0 to 0.04). This is considerably less than we predict in the
population of smokers actively seeking to quit. We carried out a cost-threshold analysis as
described in the section Results for those actively seeing to quit, above, and found that the
electronic intervention would not be cost-effective if it cost more than £271 (assuming a WTP of
£30,000/QALY) or £406 (assuming a WTP of £20,000/QALY). This is considerably less than the
threshold for smokers willing to quit but still well above the values in the various cost scenarios.

As in Results for those actively seeing to quit, above, we developed CEACs to represent the
uncertainty around this finding. The CEAC for this population is presented in Figure 37. The
probability of cost-effectiveness at a WTP threshold of £20,000/QALY is 77% if the cost per user

is £90, rising to 91% if this cost is £10.

Estimated value of additional information
The results shown above suggest that adding an electronic aid of some sort to current

conventional support for smokers attempting to quit would be cost-effective, and that the
intensive class five intervention would be expected to maximise cost-effectiveness. We have
shown that there is considerable uncertainty around this finding, particularly regarding the
choice of class of intervention. One response to this uncertainty would be to delay the choice
until further information was available. Value-of-information (VOI) methods provide a
framework for determining whether or not this is an advisable course of action."”’

Value-of-information methods assess the likelihood that additional information will lead to
a change in the decision, and provide an estimate of the expected loss from acting without
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FIGURE 37 Cost-effective acceptability curve for electronic intervention vs placebo in a population of smokers not
actively seeking to quit. A 1% spontaneous quit rate is assumed for the comparator. CEACs are presented assuming

costs of the electronic intervention of £10, £50 and £90.
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that information. The expected value of perfect information (EVPI) is this estimate when

the additional information provides exact values for all model parameters and eliminates all
uncertainty. We calculate the EVPI first assuming that the treatment effect is identical across
electronic intervention classes, and used a uniform (0,200) distribution to represent our
uncertainty about cost. The resulting estimate, in terms of benefit per person, depends on the
threshold uses to assign a monetary value to health benefits. At a value of £20,000 per QALY,
the EVPI was £31 per person if the comparator includes brief advice, or £41 per person if the
comparator included counselling.

We repeated the exercise based on the evidence synthesis model allowing separate treatment
effects across electronic intervention classes. We explored the impact of different conventional
comparators and cost scenarios, and also compared the EVPI assuming the current decision
would be in favour of class one interventions or class five interventions. We found that the EVPI
was much higher in this case, as we would expect given the additional uncertainty around the
comparative efficacy of intervention classes. The strongest factor affecting the EVPI was the
choice of comparator: when it included brief advice, estimates (given a threshold of £20,000

per QALY) ranged from £2047 to £2132 per person; when it included counselling, this rose to
£2643-2802. As can be seen in these ranges, the other factors had comparatively little impact
on EVPL

The EVPI provides an upper bound on the benefit of conducting future research, as such research
is unlikely to reduce uncertainty completely. The benefit is also proportional to the relevant
population affected by the decision, and the choice of timescale to assess the decision. Given the
large numbers that are eligible for smoking cessation support, this suggests that even a large study
would be cost-effective. In 2009-10, over 750,000 smokers in England used NHS SSS (reference
statistics on NHS SSS England 2009-10, The NHS Information Centre; lifestyle statistics available
at www.ic.nhs.uk/webfiles/publications/Health%20and%20Lifestyles/SSS_2009_10_revised.

pdf). This indicates the potential reach of electronic intervention, although it is not possible

to predict how extensive their uptake would be. Assuming that electronic interventions would
reach 20% of these users, that the decision time horizon is 5 years, and applying a discount rate
of 3.5%, the population EVPI would be approximately 700,000 times higher than the EVPI per
person results quoted above. Therefore, population EVPI would lie between £1.4B and £2B. Even
if it is assumed that all electronic interventions are equally effective, the population EVPI would
be approximately £20-30M. Table 30 further illustrates the sensitivity of population EVPI to
assumptions regarding uptake and the time horizon. These are EVPI estimates, so the expected
benefit of a specific study would be lower. Also, these estimates are sensitive to assumptions
around the decision population and time horizon that must be based on limited robust evidence.
Nevertheless, they illustrate the potential value in conducting further research, particularly on
the relationship between the design of electronic interventions and their efficacy.

Discussion

Our results suggest that making some form of electronic support available to smokers actively
seeking to quit is highly likely to be cost-eftective (Table 27). This is true whether the electronic
intervention is delivered alongside brief advice or more intensive counselling. It is less clear,
from the available evidence, what form that electronic support should take. The key source

of uncertainty is that around the comparative effectiveness of different types of electronic
interventions. Although there were also challenges in costing different types of electronic
intervention, our sensitivity analyses suggest that these are unlikely to drive cost-effectiveness
results unless additional evidence were to show that the design of an electronic intervention has
close to zero impact on its efficacy.
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TABLE 30 Expected value of perfect information under different assumptions regarding the time horizon, population
affected, and the relationship between the efficacy of different categories of electronic intervention

EVPI, assuming treatment reaches x users per year

Time horizon
Electronic treatment effects (vears) x= 50,000 x=100,000 x=250,000 x="500,000
Single 5 £7.2M £14.4M £36.1M £72.3M

10 £14.4M £29.0M £72.3M £144.5M
Multiple 5 £490M £979M £2.58B £4.9B

10 £979M £2.0B £4.9B £9.88

Single electronic treatment effect refers to the assumption that all categories of electronic intervention have the same impact, whereas multiple
treatment effects refers to the assumption that treatment effects vary across the categories.

Our results also suggest that such aids may be cost-effective in populations of smokers not
actively looking to quit, based on the finding that the efficacy of electronic interventions is similar
in such populations compared with those actively seeking to quit. However, this is only a tentative
finding, based on the information available at present. There are few studies that have specifically
explored efficacy in smokers not willing to quit. Also, an approach we would have preferred to
take to answer this question is to estimate the impact of electronic aids in causing a quit attempt
to be made where the motivation did not previously exist, and then compare the success rate in
this case with that for smokers already actively looking to quit. Further information is required
for such an approach to be viable and useful.

Limitations of the analysis and recommendations for further research

A limitation of the cost-effectiveness analysis, shared with several previous cost-effectiveness
analyses of smoking cessation interventions,'**'% is that intervention benefit is restricted to

the first quit attempt. Thus even if those who fail at the first attempt go on to quit permanently
at some future attempt, such attempts do not need to be accounted for, as we are assuming

that the probability of success in those attempts is unchanged by exposure to the intervention.
This assumption simplifies the model considerably, as it allows us to ignore subsequent quit
attempts following relapse. However, the numbers of those who sustain their first quit attempt
to permanent abstinence is small. If some of those who fail their first quit attempt go on to
make a future quit attempt that is successful and interventions increase the success rate of these
subsequent attempts then we will have underestimated the benefits of effective treatments. We
would have liked to explore this issue using a more realistic model that included the impact

of interventions on subsequent attempts. Unfortunately, such models require more detailed
information on patient event histories than is available from the evidence base currently available.

To translate the efficacy estimates of Chapter 3 into estimates of cost-effectiveness, the model
requires information that cannot be obtained from the trials identified in our systematic review.
This includes information on the long-term relapse rate, and the QALY gain associated with
permanently quitting smoking. A detailed investigation of the evidence around these parameters
was beyond the scope of this work. Instead, we have based our estimates on evidence from
previous evaluations of smoking cessation interventions, and used distributions to capture

the strength (or weakness) of evidence in that work on the parameters of interest. There are
limitations to this approach. A more extensive analysis might have allowed us to uncover new
evidence, or identify biases and other factors driving divergent estimates in the existing literature.
The studies underpinning estimates of the QALY gain from quitting, for example, vary in terms
of the data used and the choice of discount rate for health benefits (which range from 0-6%). It
may well be, therefore, that our approach overestimates the uncertainty around these parameters.
However, our results already show that electronic interventions of some type are so likely to be



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38

cost-effective that it is unlikely that better estimates of long-term relapse and QALY gains would
change that conclusion.

A further limitation of our analysis is that we have not included reductions in smoking-related
health costs in our analysis. This is in line with previous evaluations (Woolacott et al.'*!) found
that most of the cost-effectiveness studies identified in their review of the literature on smoking
cessation interventions excluded such costs. The justification for this was that there is uncertainty
as to whether or not such costs might be offset by the increased costs of providing other health
services, pension costs and reduced tax revenue. However, it is not appropriate to include these
offsetting costs — the costs of unrelated diseases are generally excluded in economic evaluations,
and tax revenues are merely transfer payments. Our main reason for excluding any reductions in
smoking-related health-care costs for quitters was the lack of robust estimates of this parameter
in the literature, and the fact that the present value of such savings will be reduced substantially
by discounting. We may therefore have underestimated the cost-effectiveness of effective
interventions. However, the threshold analysis presented above (see Cost-effectiveness of electronic
intervention compared with no electronic intervention) suggests that the costs of electronic
interventions are already likely to be well below the level at which such interventions are cost-
effective. The inclusion of additional cost savings will only strengthen this conclusion. Once
further effectiveness data are available to allow the analysis of the incremental cost-effectiveness
of alternative types of electronic intervention then the analysis may become more sensitive to

the values used for these additional parameters (smoking related health-care costs, relapse rates,
health benefits of quitting).

Although our analysis has focused on the health benefits accruing directly to the ex-smoker,

it is important to note that there are others who may gain. Passive smoking, smoking during
pregnancy and the influence of behaviour on other smokers are all means by which a decision to
quit may impact on others. These effects are difficult to quantify, but if they were to be included,
effective interventions would become even more cost-effective than our results suggest.

The EVPI analysis gives some guidance on the benefits of conducting further research to inform
parameters in the model. The estimates of EVPI quoted above (see Estimated value of additional
information) should be interpreted by considering the number of people affected by, and the time
horizon of, the decision being informed by the cost-effectiveness analysis. Estimates of EVPI are
several orders of magnitude lower when it is assumed that all electronic interventions are equally
effective, compared with estimated EVPI without this assumption. This suggests that there is
substantial value in research on the comparative short-term efficacy of alternative classes of
intervention. However, given the numbers who are potentially affected by this decision, research
into other model parameters (such as the rate of long-term relapse and the benefits of quitting) is
also likely to be worthwhile.

Expected value of perfect information methods can estimate only the value of information related
to parameters included in the economic model. Further comparative research on alternative
methods for electronic interventions would allow analysis of the impact on cost-effectiveness of
aspects of interventions not evaluated in the current analysis (e.g. mode of delivery). Research on
issues such as the influence of the age and motivational state of the smoker would allow the issue
of the most cost-effective design of electronic intervention for specific groups to be explored.

Summary of findings
m  If we assume that the treatment effect is identical across classes of electronic intervention
then some sort of electronic intervention is likely to be cost-effective (when added to non-
electronic behavioural support).
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®m  Based on mean cost-effectiveness, e5 interventions (multiple tailored components, such as
an interactive website and chat room) have the highest cost-effectiveness in most scenarios.
Estimates of incremental cost-effectiveness of e5 [multiple tailored components + generic
component(s)] vs el (single generic component), which is usually the next best option, range
from £100-28,000 per QALY. However, probabilistic sensitivity analysis suggests that there
is substantial uncertainty around this estimate, and the probability that e5 is indeed the most
cost-effective type of intervention is 30-35%.

m  Given this uncertainty, further effectiveness research is likely to be cost-effective, particularly
around the most effective type of electronic intervention. EVPI calculations suggest the
upper limit for the benefit of this research is around £2000-3000 per person. Given the large
numbers that are eligible for smoking cessation support, this suggests that even a large study
would be cost-effective.

m  There is some support in the evidence for the cost-effectiveness of electronic interventions
in smokers not actively seeking to quit but there is very little evidence available in this
population on which to base any conclusions.
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Chapter 5

Supplementary review

In addition to the effectiveness and cost-effectiveness review of electronic aids to help people
stop smoking, a supplementary review was conducted. This review examines studies that

did not meet the inclusion criteria for the main reviews but may be useful for understanding
factors that may influence the reach or effectiveness of electronic aids. In particular, this review
aimed to explore the acceptability and usability of aids - including who uses electronic aids, how
acceptable these aids are to particular groups of smokers, how feasible delivery is to smokers

in different settings, and aspects of usability. Findings from this supplementary review should

be considered alongside the effectiveness and cost-effectiveness review findings to form a
comprehensive overview of current evidence.

Methods

As outlined in Chapter 2 (see Sifting of records received from searches of electronic databases) an
over-arching literature search and sifting of studies that covered all three component reviews was
initially conducted. After the combined search, screening and selection process, 112 papers were
identified that potentially met the inclusion criteria for the supplementary review. Of these, 18
were found to be systematic reviews of trials or commentaries on systematic reviews. These are
listed in Appendix 12 but were not included in this supplementary review. After these papers were
excluded, 94 papers remained. The abstracts for these papers were screened by two reviewers. A
total of 26 papers were selected for inclusion in the review and full paper copies of each of these
papers were obtained. A list of the papers that were rejected at the final screening stage and the
reasons for exclusion are outlined in Appendix 11.

Data were extracted from the included studies and summarised in a series of evidence tables.
Because of the range of study designs included in the supplementary review, data were extracted
to inform a narrative synthesis of key themes and issues rather than to inform a meta-analysis.

Following the effectiveness review, components of the care provided in each study in the
supplementary review with regard to smoking cessation were coded using the coding scheme
described in the effectiveness review. Components were categorised as either ‘electronic’ or
‘non-electronic’ and these were separately coded. The coding scheme was developed, piloted and
revised during the data extraction phase by two reviewers (YFC and IY) and then applied to the
supplementary review studies by a third reviewer (LB). Where possible, the type of intervention
(based on the coding scheme) is described in the narrative summary of findings below.

Results

The 26 papers®'913#18 included in the review used the following designs: four non-randomised
trials,103’162’166’175 18 Cross_Sectional’99,158—160,163—165,167—170,173,174,176,178—181 two COhOI‘t,m’lW and two
qualitative studies.'”"'7

Two studies®'”” described electronic aids with single or multiple generic components, 18
studies!?!138-17L176.180.181 described electronic aids with a single tailored component (with or
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without a generic component) and six studies'”*~'>'”® described interventions that had multiple
tailored components (with or without generic components). Thus, the balance of studies in

the supplementary review is similar to the effectiveness review in that the majority involved
interventions with a single tailored component.

The supplementary review is primarily concerned with exploring the acceptability and usability
of aids. As the studies in the review did not use a randomised controlled design, their outcomes
are unlikely to be as robust or as replicable as the findings of those studies included in the main
effectiveness review. This review seeks to increase our understanding of how electronic aids reach
and treat smokers and what they tell us about research gaps. The review is organised around four
main themes:

profile of users (exploring who uses these aids)

acceptability of interventions to particular groups of smokers
feasibility of delivery in different settings

usability of interventions.

Profile of users
Interventions delivered via electronic aids, particularly the internet, have the potential to
reach large numbers of smokers.?!** This review aimed to examine whether or not electronic
interventions were able to reach smokers who were unwilling or unable to attend face-to-face
interventions, or to contact a telephone quit line. One limitation of controlled studies of
electronic aids (such as those included in the effectiveness review component of this report)
is that the inclusion criteria they apply may mean that the smokers recruited to the trial are
not necessarily representative of those who would choose to use an intervention in practice.
Alternative study designs, particularly cross-sectional studies that examine the profile of users of
an existing intervention, can therefore shed some light on who might use electronic aids and how
the reach and acceptability of such aids can be enhanced.

This supplementary review included four studies that described the characteristics of existing
users of already available internet sites (with or without a tailored component) for smoking
cessation.'* 1! Tt also included three pilot studies that examined the profile of those who
volunteered to test electronic aids.'¢'%*

Profile of existing online intervention users

Saul et al.™*® aimed to follow up all smokers (n=607) who had accessed a state-wide internet
cessation programme in Minnesota (Quitplan.com) during a 10-week period in 2004. They
contacted 471 (77.6%) at 6-month follow-up. Most users of the site were 25-40 years old (57.3%,
270/471), female (66%, 311/471), had some further or higher education (82.8%, 358/432) and
were employed (74.9%).

Wang and Etter'®® conducted a cross-sectional study of clients accessing the website Stop-tabac.
The website included tailored and generic components. The study involved analysing data from
18,361 users of the programme who accessed the site from 15 different countries between June
1998 and March 2001. The website was available in French (accessed by 77% of users) and
English. Users were fairly evenly split in terms of sex (51% male, 49% female) with an average
age of 36 years and with higher levels of education (average 15 years” schooling, meaning some
further or higher education for most clients). Smokers who accessed the site smoked on average
20 cigarettes per day and the median time to first cigarette was 20 minutes. The site was also
accessed by ex-smokers, half of whom had quit in the past 12 days.
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Wang and Etter'® examined who made more than one visit to the site providing some insight
into the determinants of adherence to a web-based programme for smoking cessation. Just 19.5%
of users made more than one visit. Women were slightly more likely to return than men (20.7%
vs 18.5%, p <0.0001). Those aged <20 years were least likely to return, followed by those in their
twenties (11.3% vs 17.9% vs 20.8%, p <0.0001). Respondents with <13 years’ education were less
likely to return than those with more education (16.8% vs 17.9% vs 20.8%). There were some
country differences in return rates. There were differences related to intention and behaviour to
stop smoking: people already making a quit attempt were most likely to return (27.5%), whereas
those with no imminent intention to stop smoking were least likely (14%). Ex-smokers were most
likely to return (27.7%, p <0.0001) and it was those who had quit in the last 3 days who returned
quickest but only through the first 75 days. Among current smokers, neither the number of
cigarettes smoked per day nor time to first cigarette was related to return rates. Use of NRT was
positively associated with rates of return: 25.6% among daily users, 21.3% among occasional users
and 18.8% among non-users of NRT (p <0.0001).

Zbikowski et al.'! conducted a cross-sectional study of QuitNet — a cessation intervention in

the USA combining a telephone quitline with a website that had a single tailored component
and generic components. Website support was triggered by smokers accessing the telephone
quitline and providing information that was then used to produce tailored online material. The
study examined the experience of 11,143 enrollees of the programme over 18 months in 2006-7.
Typical participants were middle-aged (mean 43 years, standard deviation=10.8) and were fairly
evenly distributed between sexes (54% female, 46% male); on average participants smoked 12.5
cigarettes per day. The authors observed that QuitNet clients were, overall, less dependent than
the general population of smokers in the USA. Almost all participants (91.7%) reported planning
to stop smoking in the next 30 days. Women used web and telephone services significantly more
than men. They were also more likely than men to use online discussion forums and complete a
larger number of calls.

Some potentially useful common findings emerge from this set of studies that explored the
profile of smokers and recent ex-smokers who accessed existing online aids for smoking
cessation. The first is that the assumption that younger people are more likely to be willing to

use new technology of the kind used in electronic aids - and therefore may be reached by online
interventions - is not necessarily true, particularly in recent studies. For example, the Wang

and Etter study'® in particular showed poor uptake and lower rates of return among smokers
aged <20 years compared with all other age groups. Zbikowski et al.'*' found that smokers aged
<26 years logged on to their online intervention less often than older smokers. There is some
suggestion from these studies that male smokers may be just as likely as females to use websites
to access information or support about smoking cessation — this differs from some face-to-face
interventions, for which more users are female. Cessation website users also appear to have fairly
high levels of education, although this finding may not be sustained in more recent studies as
internet use becomes more widespread. An additional finding from these studies is that even
smokers who declare no imminent plans to stop smoking still log on to smoking cessation
websites. Many studies have argued that electronic aids reach smokers who are ambivalent about
quitting — but some of the studies included here show that although these smokers may look at
these websites they are unlikely to continue using them. Recent quitters access these websites and
therefore internet-based interventions may have some role to play in relapse prevention.

Profile of pilot online intervention users

Five studies described the process of piloting electronic aids for smoking cessation and
outlined the characteristics of those who have volunteered to participate in these pilots. This
includes some early studies of computer-generated materials and computer-aided telephone
interventions.'®'¥” Findings from these early studies include some comparisons with existing
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face-to-face interventions and assert that these aids may attract smokers who would not normally
access face-to-face treatment.

For example, Schneider et al.'’” piloted a computerised, telephone-based interactive smoking
cessation programme and provide some limited comparisons of the uptake of this programme
with previous interventions. Two of the worksites where the pilot telephone-based programme
was offered had previously run face-to-face programmes. This included an advertising agency
that had provided four stop-smoking groups over 2 years with a mean of 16.5 participants

per group. By comparison the computer-tailored telephone intervention attracted 20 people.
A second employer, a manufacturing company, had held three face-to-face groups in 2 years,
attracting a mean of nine people per group. The computer-generated telephone intervention
recruited 11 people who called at least once.

Other pilot studies including more recent research suggest that, overall, women are more likely to
volunteer to participate in this type of research even when the groups targeted are primarily male.
For example, Schneider et al.'* conducted a case-control study that piloted computer-generated
tailored materials with American veterans. Women constituted just 27.5% of those recruited but
40% of those who chose to participate once assigned. Lenert et al.'> conducted a pilot comparing
two web-based cessation interventions, one of which included a tailored e-mail component.
Participants were recruited via web advertisements on search engines and 78% of those who
volunteered to participate were female. Other research not included in this review has found

that reactively recruited samples (i.e. relying on volunteers) are fairly consistently more likely

to be female and also more highly educated and more motivated to stop smoking.'"®> One of the
studies included here aimed to overcome this by using random digit dialling to recruit smokers
to a study of a computer-generated tailored intervention.'®® This ‘cold-calling’ approach was fairly
successful: 83.5% of identified smokers agreed to participate and the sample was more balanced
than previous studies by the same team that had applied a reactive sampling method.'6%!%°

Opverall, the data indicate that computerised interventions seem to be used by more affluent
smokers and more likely to be used by women.

Acceptability of interventions to groups of smokers
Previous reviews of electronic aids for behaviour change have suggested that receptivity to such
aids varies significantly between patient groups or populations.'®® The supplementary review
therefore examined the extent to which electronic aids were acceptable to different groups of
smokers, namely:

®  young adults
m lower-income groups
m  black and minority ethnic (BME) communities.

Acceptability was not always directly measured but was assessed by uptake or continued use, for
example return visits to a website.

Young adults
Four studies in the review described interventions targeted at young adults.'0*!6%170.17!

An et al.'” compared a pilot and refined (RealU) version of a cessation website for American
university students. They reported results from the piloting and testing of the website!”® and
then went on to conduct a RCT that is included in the effectiveness review.** Participants were
recruited via internet health screening on campus and paid to participate. The study found
that the tailored website (that also offered peer support e-mails) was more effective in retaining
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participation in the study and intervention (93% at the end of the tailored intervention compared
with 26% for the more basic intervention).

The cross-sectional studies by Obermayer et al.'”* and Riley et al.'** involved the same research
team with the first study describing results of an initial pilot and the second pilot aiming to
improve some elements of the intervention tested in the first study. Both studies involved
developing and testing an integrated web and test messaging programme for smoking cessation
with American university students (aged 18-25 years). In the first study, 46 students agreed to
participate in the pilot but only 29 of them registered on the website. On the site participants
completed questions about their smoking that triggered a series of tailored text messages and
an optional social support (web and text) element.'” The study included an end-of-programme
questionnaire that asked about:

m  ease of using programme
®  comfort in using the programme components
m  overall satisfaction with the programme.

Opverall, participants who used the programme rated it highly on acceptability, satisfaction and
subjective ratings of success. Unsurprisingly, those who quit (22%, n=10, 7-day point prevalence
at 6 weeks) were more satisfied than those that did not. The subsequent study with 31 students'*
also found positive levels of satisfaction with the improved programme and the refinements
introduced (described below - see Usability of interventions) resulted in lower rates of dropout
between recruitment and intervention use.

Abroms et al.”® explored the efficacy of e-mail support for smoking cessation amongst college
students as part of a trial, with a separate article (included in this review) exploring feasibility and
acceptability in an article including only the intervention group from the trial. Twelve e-mails on
average were sent to student participants over the course of 6 months. Almost all (91%) of the
intervention group read the e-mails. Overall, the students were positive about the e-mails and
particularly valued the encouragement and social support that they provided.

Whittaker et al.'”* describe a multimedia cessation intervention delivered to young people by
mobile telephone. The same team went on to conduct a trial of the intervention that is included
in the effectiveness review.®” The aim of this primarily qualitative study was to develop and pilot
the intervention and seek young people’s views about content and acceptability. Young people
participated in three content development phases, and the video and text messaging intervention
was then developed based on their feedback. Views were sought via four focus groups with 16- to
18-year-old smokers (n=27) and an online survey of a larger sample (number not specified) via
a radio station website. Whittaker et al.'”* describe findings from the focus groups regarding the
acceptability of such an intervention (p. 5):

Findings from the focus groups discussions demonstrated that all of the participants
used mobile telephones regularly, and all groups expressed an interest in the idea of
a mobile phone programme to support them in dealing with any particular issues
they may face. Text messaging was considered to be potentially useful for positive
reinforcement messages and providing information.

The intervention, once developed, was piloted by 17 young people, although only 15 completed
the full registration over a 5-week period, and just 13 could be contacted at the 4-week follow-up.
Of these 13, all but one stated that they liked the programme. In the section below on usability
(see Usability of interventions), further details on which elements were particularly well-received
are provided.
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Opverall, therefore, findings from these four pilot studies suggest that electronic aids for smoking
cessation can be used with, and are probably accepted by, young people. However, they also
highlight the challenges in retention with this group — with relatively high rates of dropout or loss
to follow-up.

Lower-income smokers

Although access to computers among low-income populations has increased, it has been argued
that relatively little is known about the acceptability and efficacy of electronic aids for influencing
behaviour change in this group.'®* The supplementary review identified just two studies that
explored the acceptability of electronic aids for smoking cessation with disadvantaged smokers,
and no studies that compared the views of, or differences in outcomes between, more- and
less-deprived groups.

Gilbert et al.'”? conducted a qualitative study that compared UK smokers’ views of self-help
booklets for smoking cessation with computer-generated tailored material. Members of the same
research team had previously conducted a trial of individually tailored smoking cessation advice
letters as an adjunct to telephone counselling and generic self-help materials that is included in
the effectiveness review.*? Four focus groups were convened (n=19), stratified by social class.
Opverall, the groups preferred the tailored material (a three-page feedback letter) to the generic
self-help booklets. Men were more sceptical about the letters than women, but the researchers
did not identify any differences between those from different socioeconomic backgrounds who
participated. However, the small sample size, even for a qualitative study, makes it difficult to
conclude much from this research.

McDaniel et al.'”>'"* aimed to assess the usability and impact of an interactive computer-mediated
cessation program for inner-city women in Indianapolis, USA, and described their results in

two separate but related articles. The program was intended to increase readiness to quit rather
than result in cessation. The research team sought the women’s views about the acceptability of
the computer program and used these views to inform the design. They held focus groups with

15 women and asked about preferences for source and content of information on quitting. The
women said that they wanted information on diagnosis and treatment options from a health
professional, but, in contrast, would prefer if information on behaviour change came from ‘real
people. Thus, in the design of the programme the developers included video clips of health
professionals conveying the risks of smoking. Material on attitudes to smoking or motivation to
quit was presented as vignettes of former smokers who were similar in age and ethnicity to the
intended audience. All textual information that appeared on screen was simultaneously presented
in audio to decrease difficulty for low literacy participants. The programme was then piloted

with 100 women (110 initially recruited, 10 dropped out before initiating the programme). The
pilot primarily explored how the interactive computer program functioned in practice, but also
measured satisfaction levels. Satisfaction with the programme was high: the mean score on the
satisfaction measure was 60.2, with a possible range of 14-70.

The articles by McDaniel et al.'’>'7* are potentially useful as they not only describe an
intervention targeted at low-income smokers but also provide some evidence of the benefits of
involving the target group in intervention design. This type of involvement is not necessarily
unusual, but is rarely reported. We return to this issue in the final section of the review (see
Usability of interventions).

Black and minority ethnic communities

This review identified just one study'” that examined the acceptability of electronic interventions
with BME groups. Hoffman et al.'”* conducted a non-randomised trial of a stand-alone

tailored computer program for smoking cessation with African American smokers (n=98) in a
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community health clinic. The first group received two sessions with the ‘computer expert systemny,
a stage-based manual and audiotapes providing information on stress and smoking. The second
group received the same intervention but the audiotapes provided specific advice on how to
address potential problems with stress while quitting smoking. In terms of applicability to this
review, the most useful element of this study was its exploration of acceptability in terms of the
electronic element of the interventions. The computerised element (a program that provided
information on cessation and tailored the information to participants’ responses) was delivered
once at baseline and again at 3 months only. The researchers found that only 28 of 79 participants
who completed both stages knew how to use a mouse. After instruction on use was provided,
participants were given the choice of using the computer alone or with the help of a research
assistant controlling the mouse. Around one-third (32%) chose the research assistant option.
Participants (80 of the original 98) were followed up at 6 months and satisfaction levels were
high, with 90-96% of subjects agreeing or strongly agreeing with the six items on the follow-up
survey that described the sessions as interesting, not too long, delivering new information and
that they would recommend the sessions to other smokers. However, it is difficult to determine to
what extent these satisfaction levels related to the computer program element of the intervention
rather than the other components.

Feasibility of delivery in different settings
Three cross-sectional studies focus on the delivery of electronic aids for smoking cessation
in different settings. One study'’® examines the uptake of and outcomes from a web-based
intervention offered from the workplace. Two related studies'””'”® describe the development,
piloting and outcomes from a tailored computerised cessation programme delivered in a
presurgical secondary care setting.

Workplace interventions to support behaviour change can provide a useful way of improving the
health of adults of working age. Reviews of workplace interventions for smoking cessation have
concluded that, although they are likely to yield only a modest impact on smoking prevalence
owing to low participation rates, they can be effective in supporting individual smokers to
quit.'®>'” Graham et al.'”® report results from an internet-based workplace smoking cessation
intervention delivered to IBM employees in the USA in 2003. During online enrolment for the
company’s health-care benefits programme, employees were asked about smoking status. Those
willing to identify themselves as current smokers (just 6.6%; n=8688) were given a choice of

a self-help printed cessation intervention or an internet-based intervention with tailored and
interactive elements. Those who agreed to take up either option were given a benefits premium
discount (worth US$132 per year). Although 72% of smokers took up one of the two options
(n=6235), just 28.5% of these (1776) chose to use the website and 1746 registered on the site.

Most of those that registered were male (65%; average age 44 years) and, as in the studies
described above under ‘profile of users, a proportion who chose to use the site (11.5%) had
recently stopped smoking. Around one-third (32%) of those who registered were successfully
followed up at 12 months, and it was found that the 7-day point prevalence abstinence rate was
still 12.8% using an ITT approach.'”

Haile et al.'” initially piloted a computerised interactive cessation programme in a pre-surgical
admission clinic in a hospital in Australia in 1999. They reported results from this pilot in 2002
including assessing the acceptability of this electronic aid with patients. The intervention was
brief, involving smokers attending the clinic (n=56) completing a baseline questionnaire on a
computer at the clinic and then receiving a short (completion time 12-43 minutes) computer-
delivered cessation intervention during the same visit. Nine months later these smokers were
followed up by telephone to examine cessation outcomes. Patients reported that they found the
programme acceptable and had used the information learned in the programme. The authors also
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examined the cost of the programme and concluded that its principal advantage was to convey
‘expert’ smoking cessation counselling and feedback that clinic staff did not have the time or

capacity to provide.'”’

Members of the same research team then went on to refine and expand the intervention in the
same clinic setting with results reported in 2009.'”® The expanded intervention integrated the
computer-based programme into both preoperative and postoperative care. In this study the team
also reviewed relevant literature and interviewed preoperative clinic staff (number of interviews
not reported) regarding the barriers to the provision of effective smoking cessation care. They
identified the following barriers:

lack of organisational support

perceived patient objection

lack of systems to identify smokers

lack of staff time and skill

perceived inability to change care practices
perceived lack of efficacy of cessation care
cost of providing care.

The expanded programme involved completion of the same preoperative computerised
questionnaire for smokers and delivery of tailored counselling via a computer in the clinic.
Additions included brief advice from clinic nursing and anaesthetist staff that was guided by
computer-generated prompts, followed by preoperative and postoperative provision of NRT. Just
before admission, patients were telephoned and a computer-administered telephone interview
providing further cessation counselling was delivered. Postdischarge patients were referred to a
telephone quitline.

The authors concluded that the computer-based intervention provided a way to systematically
and accurately identify smokers, did not require much clinical staff time or skill, was viewed

by staft and patients as an acceptable form of care, and was inexpensive to deliver compared
with other surgical costs. They also noted that the programme continued to be offered in the
preoperative clinic after the research had ended. At the time the authors wrote the paper,

the programme had been in place for 3 years since the end of the study and continued to be
offered despite caseload expansion and restructuring of services in the hospital where the study
took place.

Usability of interventions
A number of studies describe the features of electronic aids that can enhance user acceptability
and potentially efficacy. These observations are not usually the main focus of articles but are
reported in the description of the intervention and then commented on as part of the results. A
number of themes relating to usability were identified from studies in the supplementary review.
These themes were identified following review and data extraction (into narrative tables) of the
main findings of each included study:

®  involving users in the development of electronic aids can enhance usability

m enrolment in programmes involving electronic aids should be as easy as possible in order to
retain smokers

®  aids that include interactive tools or social support elements may be more acceptable and/
or effective

m  more frequent use of electronic aids may enhance efficacy.
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User involvement

Three studies'”>'”>'"* describe the process of involving users in the development and piloting
of electronic aids and assert that this process improved the acceptability and efficacy of these
aids. McDaniel et al.'>'* conducted a cross-sectional pilot study of an interactive computer-
based programme designed to increase readiness to quit and report the results in two separate
but related articles. The target group was disadvantaged women accessing an inner-city health
clinic. They tested a prototype of the aid with the women and describe in the articles a number
of problems identified during this process, including the provision of information that was in
some cases inappropriate to the woman using it at the time. They described the benefits of this
usability testing:

In this study we tested the program with a sample of end users under ‘real world’
conditions in the clinic setting as opposed to using simulations. As a result of this
process, we were able to discover and revise previously undetected errors in the
algorithm so that users could successfully navigate the program and receive meaningful
tailored feedback.

(McDaniel et al.,'” p. 512)

Whittaker et al.'”* describe in some detail how they consulted with and involved young people
in the design and development of a multimedia mobile telephone intervention for smoking
cessation. Focus groups with young people identified the type of media that they felt would be
most effective in communicating cessation information (videos and cartoons of characters of

a similar age and ethnicity to the target group). An online survey with young people identified
preferences for programme content, in particular that the person in video clips (their credibility
and appeal) was more important than the style of the clip. In the subsequent pilot study, the
authors incorporated this feedback into the design of the intervention and reported positive
results in terms of satisfaction with the programme.

Facilitating enrolment

Three other studies observe that smokers may be deterred from using electronic aids, particularly
websites, by a delay between expressing an interest in receiving support and access to resources
to support a quit attempt. This observation is not unique to electronic aids and probably applies
to any cessation programme. However, given the potential of the internet for instant access it is
possibly a valuable observation in terms of improving the usability of interventions.

Schneider et al.'” mention this issue in an example of a relatively early study of electronic aids. In
their study of a computer-aided telephone intervention they observe that a substantial proportion
of those who initially expressed an interest in the programme never called the programme
quitline. As this was in the context of a pilot study, the smokers were required to return a consent
form and then after this had been sent they could ring the computer-aided helpline. The authors
observe that many smokers lost interest in the programme in the time between consenting and
making the effort to call. As they state (p. 147):

Perhaps a much larger proportion of those who expressed interest would have called if
they had been allowed to start the programme immediately ... It may be that the desire
to join a smoking cessation programme is often transitory, and frequently diminishes
even during a brief delay. The programme was free of charge and entailed little
inconvenience. It is likely that many of the participants called more out of curiosity than
out of a strong desire to quit smoking.
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In two pilot studies of a web and text messaging intervention for university students in the
USA, Obermayer et al.'”° and Riley et al.'** describe how they learned from uptake problems in
their first study and aimed to resolve them in the second. In the first study,'”° they had asked
participants to initiate the programme on their own after providing them with a URL. Only

31 of 46 participants did this. In the second study,'®* participants were assisted in initiating

the programme and began receiving text messages immediately after baseline assessment.
Both follow-up and abstinence rates were improved in the second study compared with

the first and the authors asserted that adding this element had improved uptake and also
increased satisfaction.'®*

Interactive tools

Some of the more recent studies in this supplementary review included electronic aids with
multiple components and commented on which of these components were favourably received by
participants. A consistent finding was that interactive tools were well-received by those who used
them, as were aids that had a social support element. This finding (although drawn from small
non-controlled studies) is potentially useful as neither the effectiveness nor cost-effectiveness
reviews were able to identify what form electronic aids should take or what form of delivery
channel is most effective.

An et al'® conducted a cohort study that compared a generic website with a revised interactive
programme for university students in the USA. The generic website was developed first, and then
modified to appear like a college magazine (the idea being that if the intervention appeared like
something already used by the target group, it would have more appeal) and enhanced by the
addition of proactive e-mail support to students from peer ‘coaches. The authors concluded that
these improvements enhanced adherence to the programme and improved cessation outcomes.
Members of the same research team conducted a subsequent study with adults (rather than
students) and concluded that the use of interactive quitting tools and one-to-one messaging with
other smokers using the website increased abstinence rates.'® This positive finding relating to
social support mechanisms (i.e. one-to-one e-mails or text messaging with other smokers) was
also identified by Graham et al.'’ in their study of a worksite intervention.

Whittaker et al.,'”" in the study mentioned above, also examined which features of the mobile
telephone intervention were most popular among the New Zealand young people in their study.
The features liked the most were the support provided, reminders, information, encouragement,
the fact that the young people knew that the messages were coming, advice and the relevance of
messages to them personally. The ability to request messages on demand (to deal with cravings)
was popular among those who used them, as were text messages. Polosa et al.'® explored the
addition of tailored e-mails and an adjunct to face-to-face behavioural support in a small

pilot study involving 30 smokers. Accepting e-mails from the counsellor was voluntary but

the study found that this additional element of support was feasible and effective and merited
further evaluation.

Repeat usage

Four cross-sectional studies report that more frequent use of electronic aids is associated with
increased abstinence in participants.’®-¢>1¢7176 Thjs finding can be linked to the concept of
intensity reported in the main effectiveness review above.

Schneider et al.' in their study of a computerised, telephone-based smoking cessation
programme found that subjects who were abstinent at the 6-month follow-up period tended to
make more use of the programme than those who were smoking at 6-month follow-up [mean
17.6 calls (standard deviation =24.37) vs 7.65 calls (standard deviation =12.66); p>0.001]. Similar
results were obtained at the 1- and 3-month follow-up periods. Zbikowski et al.,'*! in their study



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38 123

of a telephone and web-based intervention, found that greater adherence to the programme,
as defined by using both the telephone and the web components, was associated with higher
quit rates.

Graham et al.'”® who described the provision of an internet-based cessation programme for IBM
employees found that those who used the website four or more times were more likely to be
abstinent at 12-month follow-up.

Finally, Lenert et al.'*? outline in some detail the different components of a web-based, eight-stage
intervention with additional tailored e-mails that was piloted with 40 smokers. Those viewing
zero to two lessons had a 29% chance of quitting (at 30+ days), those viewing three or four
lessons had a 82% chance, and those viewing five or more lessons had a 45% chance of quitting
(p=0.012). The authors asked participants for feedback regarding the site and describe the factors
that may inhibit repeat usage and therefore restrict efficacy. These factors included:

m  Relatively complex design The design focused on browsing as the primary activity by which
participants would acquire information; the authors concluded that website users needed a
more linear structure or step-by-step instructions to guide participants through the site.

m  Overemphasis on the use of text for delivery of content Alternative media (videos, pictures,
etc.) could be used to convey information and may have more appeal.

m  Use of e-mail reminders to redirect participants back to the site to complete lessons had limited
success For some this was effective, whereas others saw it as spam.

Lenert et al.’s observations'®? on improving usability of internet-based interventions are
consistent with the descriptions of elements of interventions described as popular or well
received by participants in some of the other studies listed above. Clearly, elements of usability
are intervention specific and will vary dependent on the type of electronic aid being used and the
group of smokers being targeted. However, some common themes emerge across articles in this
supplementary review.

Discussion

The main reviews in this report describe the effectiveness and cost-effectiveness of electronic

aids for smoking cessation. They found that electronic aids increase the likelihood of cessation
compared with no intervention or self-help materials, and that electronic aids are highly likely

to be cost-effective. However, neither of the main reviews was able to determine, from the
available evidence, what form electronic aids should take or how the content of interventions may
affect outcomes. Evidence from the supplementary review does not directly fill these research
gaps but it does highlight some of the factors that may affect the usability and acceptability of
interventions and suggests who is most likely to use electronic aids for smoking cessation.

Evidence from non-controlled studies suggests that smokers who choose to use electronic aids,
particularly internet sites, are likely to have a similar profile to smokers who access face-to-face
interventions but may have higher levels of education and may be less nicotine dependent than
the general population of smokers. There is little evidence to suggest that electronic aids are likely
to encourage younger smokers to quit in larger numbers despite assumptions about the appeal

of these types of technologies to younger smokers. Likewise it is difficult to determine from the
studies here if these aids, particularly internet sites, will have a particular appeal to smokers who
are not yet motivated to quit, although there is some evidence from the effectiveness review that
electronic aids can increase the likelihood of cessation among these smokers.

© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided that suitable
acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed to NETSCC.



124 Supplementary review

There is limited evidence regarding the acceptability (measured by uptake or continued use) of
different forms of electronic aids among subpopulations of smokers, in particular disadvantaged
and black and ethnic minority groups. Interventions that are specifically designed for young
people appeared to be well received but, as in most studies of cessation interventions with
youth, rates of dropout or loss to follow-up were high. One study included here reported that
internet-based interventions were accepted and used by employees who smoke, and two studies
demonstrated that a stand-alone computer program can provide a useful addition to support for
smoking cessation before and after surgery.

The supplementary review did not examine the content of interventions in any detail but some
studies did point to particular design features that may enhance usability, including involving
users in intervention design, simplifying enrolment procedures in programmes to reduce
dropout and adding interactive or social support elements to aids, particularly internet sites.
There is also some suggestion that more frequent use of aids (repeat visits, for example) may
enhance efficacy in non-controlled studies, but this is not supported by the effectiveness review
where no clear effects by intensity of intervention were identified.

In terms of research gaps, the effectiveness and cost-eftectiveness reviews suggest that further
research is needed on the relative benefits of different forms of delivery for electronic aids
(internet, mobile telephone) and the content of delivery (including more research on the efficacy
of interactive electronic aids). The supplementary review, in addition, points to the additional
further research gaps.

In particular, there is a need for further research on the acceptability of these technologies for
smoking cessation with subpopulations of smokers. For example, studies in the review suggest
that younger smokers are not more likely to use electronic aids than other groups, but there is
limited evidence available to suggest how more younger smokers can be encouraged to access
these forms of support or what elements of electronic aids will appeal to this group. In addition,
we could find no studies that explored outcomes for more or less affluent smokers using internet
or other electronic cessation programmes and very little evidence on uptake or cessation among
disadvantaged groups. Research with poorer smokers, who increasingly constitute the largest
group of smokers in developed countries, is required now.

Research gaps also exist relating to the usability and acceptability of electronic aids for smoking
cessation in particular settings. Studies in this review suggest, for example, that they may have
particular promise when used as an adjunct to treatment in health care settings including
secondary care. More evidence is also required on the relationship between involving users

in the design of interventions and the impact this has on effectiveness, and finally on how
electronic aids developed and tested in research settings are applied in routine practice and in
the community. Finally, there are additional research questions not included in this review that
may merit future exploration, including the potential for electronic aids to help prevent relapse
to smoking either as an adjunct to face-to-face or telephone behavioural support or as part of a
longer term stand-alone intervention.

Summary of findings
m  Profile of users:
- Computerised interventions seem to be used by more affluent smokers and more likely
to be used by women.
®  Acceptability of interventions:
- Electronic aids for smoking cessation can be used with, and are probably accepted by,
young people, although there are challenges in retention with this group. There is little
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evidence to suggest that electronic interventions are likely to appeal in particular to
younger smokers.
m  Feasibility of delivery:

- Computerised interventions provide a way to systematically and accurately identify
smokers, do not require much clinical staff time or skill, are viewed by staff and patients
as an acceptable form of care, and are inexpensive to deliver compared with other
surgical costs.

m  Usability of interventions:

- A number of themes relating to usability were identified: involving users in the
development of electronic aids can enhance usability; enrolment in programmes
involving electronic aids should be as easy as possible in order to retain smokers; aids
that include interactive tools or social support elements may be more acceptable and/or
effective; and more frequent use of electronic aids may enhance efficacy.
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Chapter 6

General discussion

Effectiveness review

Our effectiveness review included 60 RCTs/quasi-RCTs reported in 77 publications that
evaluated the use of computers and other electronic aids for smoking cessation. The results of
meta-analyses show that computer and other electronic aids increase the likelihood of cessation
compared with no intervention or generic self-help materials, but the effect is small. The
effectiveness does not appear to vary with respect to mode of delivery and concurrent non-
electronic co-interventions. Overall, similar sizes of effect are observed in both aid to cessation
studies (in smokers who are ready to quit) and cessation induction studies (in smokers who are
not yet ready to quit), but there is substantial heterogeneity among the latter (cessation induction
studies), particularly when 6-month point prevalence abstinence is used as the outcome measure.

Compared with previously published reviews that have focused on specific types of computer
and/or other electronic aids, this review is wider in its scope and encompasses all interventions
that make use of automated features brought by the advances in information technology and
telecommunication in the past couple of decades. The broader scope allows us to include a larger
evidence base in this review and to examine the potential impact of different computer/electronic
tools on the effectiveness of the interventions. The effectiveness review was supplemented by a
cost-effectiveness review and a supplementary review.

Cost-effectiveness review

We chose a time-to-relapse survival model to synthesise the evidence on continuous abstinence.
This allowed us to account for variability in follow-up between studies and repeated measures
reported by some studies. We found that assuming an exponential survival model led to an
extremely poor fit with the data, and that this fit was improved considerably by the use of a
Weibull model. The results indicated that the chance of sustaining a quit attempt is far higher
once the first month or two have been negotiated successfully.

Our overview of the available data shows that evaluations have concentrated on electronic
interventions that fit two of our categories (single tailored component and multiple components,
at least two of which are tailored). Comparing these two categories suggests that there is little
additional benefit from the latter, which we would expect to be more resource intensive. We also
failed to find a difference in intervention effect between trials restricted to those actively seeking
to quit and all other trials, although this may well be owing to a lack of studies explicitly targeting
populations not contemplating a quit attempt.

The analysis above is restricted to those studies that report continuous outcomes, which represent
less than half of the studies in the main review. Many of these studies also report point prevalence
outcomes. During the model development process, we explored models that allowed for a
correlation between the two outcome types, and then used that correlation to draw on studies
that only reported point abstinence to inform estimates of continuous abstinence. However,
despite observing a strong correlation between intervention effects on the two types of outcome,
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including the additional studies had little effect on the posterior mean or credible intervals of

the estimated pooled intervention effects. This may be because the additional studies largely
evaluated the two treatment types well represented in the studies reporting continuous abstinence
only. Given that the results were unchanged by including point abstinence, and that our analysis
is based on continuous abstinence, we have not included the results from this exercise.

It might be argued that once a decision has been made to implement an electronic intervention,
the choice of that intervention comes down to minimising cost. This would imply recommending
a class one (single generic component) intervention over anything more expensive. However,
such a recommendation would fail to allow for the considerable uncertainty around several of the
intervention classes. To account for this, we took a two-step approach in the cost-effectiveness
analysis. We first explored the cost-effectiveness of a generic electronic intervention. Then, we
explored which category of electronic intervention should be chosen, if a decision were made to
implement this type of intervention.

Our results suggest that making some form of electronic support available to smokers actively
seeking to quit is highly likely to be cost-effective. This is true whether the electronic intervention
is delivered alongside brief advice or more intensive counselling. It is less clear, from the available
evidence, what form that electronic support should take. What the analysis does suggest,
however, is that the decision is not very sensitive to the cost differentials between electronic
interventions. Instead, the key source of uncertainty is that around the comparative effectiveness
of different types of electronic interventions.

Our results also suggest that such aids may be cost-effective in populations of smokers not
actively looking to quit, based on the finding that the efficacy of electronic interventions is
similar in such populations compared with those actively seeking to quit. However, this is only
a tentative finding based on the information available at present. There are few studies that
have specifically explored efficacy in smokers who are not willing to quit. Also, an approach

we would have preferred to take to answer this question is to estimate the impact of electronic
aids in causing a quit attempt to be made where the motivation did not previously exist, and
then compare the success rate in this case with that for smokers already actively looking to quit.
Further information is required for such an approach to be viable and useful.

Supplementary review

Neither of the main reviews was able to determine, from the available evidence, what form
electronic aids should take or how the content of interventions may affect outcomes. Evidence
from the supplementary review does not directly fill these research gaps but it does highlight
some of the factors that may affect the usability and acceptability of interventions, and suggests
who is most likely to use electronic aids for smoking cessation.

Evidence from non-controlled studies suggests that smokers who choose to use electronic aids,
particularly internet sites, are likely to have a similar profile to smokers who access face-to-face
interventions but may have higher levels of education and may be less nicotine dependent than
the general population of smokers. There is little evidence to suggest that electronic aids are likely
to encourage younger smokers to quit in larger numbers despite assumptions about the appeal

of these types of technologies to younger smokers. Likewise it is difficult to determine from the
studies here if these aids, particularly internet sites, will have a particular appeal to smokers who
are not yet motivated to quit, although there is some evidence from the effectiveness review that
electronic aids can increase the likelihood of cessation among these smokers.
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There is limited evidence regarding the acceptability (measured by uptake or continued use) of
different forms of electronic aids among subpopulations of smokers, in particular disadvantaged
and BME groups. Interventions specifically designed for young people appeared to be well
received but, as in most studies of cessation interventions with youth, rates of dropout or loss to
follow-up were high. One study included here reported that internet-based interventions were
accepted and used by employees who smoke and two studies demonstrated that a stand-alone
computer program can provide a useful addition to support for smoking cessation before and
after surgery.

The supplementary review did not examine the content of interventions in any detail but some
studies did point to particular design features that may enhance usability, including involving
users in intervention design, simplifying enrolment procedures in programmes to reduce
dropout and adding interactive or social support elements to aids, particularly internet sites.
There is also some suggestion that more frequent use of aids (repeat visits, for example) may
enhance efficacy in non controlled studies, but this is not supported by the effectiveness review,
in which no clear effects by intensity of intervention were identified.

In terms of research gaps, the effectiveness and cost-effectiveness reviews suggest that further
research is needed on the relative benefits of different forms of delivery for electronic aids
(internet, mobile telephone) and the content of delivery (including more research on the

efficacy of interactive electronic aids). The supplementary review, in addition, points to the

need for further research on the acceptability of these technologies for smoking cessation with
subpopulations of smokers, particularly disadvantaged groups. More evidence is also required on
the relationship between involving users in the design of interventions and the impact this has
on effectiveness, and finally on how electronic aids developed and tested in research settings are
applied in routine practice and in the community.
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Appendix 1

Search strategies

Ovid MEDLINE 1950 to May week 4 2009 (updated December
week 5 2009)

(smoker or smokers or smoking).mp.
(tobacco or cigarette$ or nicotine$).mp.
smoking cessation.mp.

“tobacco use cessation”/

(prevent$ or abstain$ or abstin$ or discourag$ or cease$ or cessation or quit or quits or
quitting).mp.

(stop or stops or stoppping).mp.
health behavior/

behavior therapy/

or/1-2

10. or/3-4

11. computer$.ti,ab.

12. expert systems/

13. computer aided design/

14. therapy, computer assisted/

15. internet.mp.

16. computer communication networks/
17. communications media/

18. cellular phone$.mp.

19. mobile phone$.mp.

20. text messag$.mp.

21. sms.mp.

22. web.mp.

23. electronic mail/

24. email$.mp.

25. blog$.mp.

26. (chat room$ or chatroom$).mp.

27. podcast$.mp.

28. video recording/

29. video$.mp.

30. or/11-29

31. or/5-8

32. 31and 10

33. 30and 11

34. 30 and 32

35. 33 0r 34

36. limit 35 to (humans and yr=“1980 - current”)

G D=

0 ® N
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EMBASE (Ovid) 1980 to 2009 week 21 (updated 2009 week 53)

1.
2.
3.
4.
5.

10.
. computer$.ti,ab.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

0 XN

(smoker or smokers or smoking).mp.
(tobacco or cigarette$ or nicotine$).mp.
smoking cessation.mp.

smoking cessation program/

(prevent$ or abstain$ or abstin$ or discourag$ or cease$ or cessation or quit or quits or
quitting).mp.

(stop or stops or stopping).mp.

health behavior/

behavior therapy/

1or2

or/3-4

computer/

expert systems/

online system/

computer program/

computer assisted therapy/

internet.mp.

(cellular phone$ or mobile phone$).mp.
mobile phone/

(text messag$ or sms or web or email$ or blog$).mp.
e-mail/

(chat room$ or chatroom$).mp.

(podcast$ or video$).mp.

videorecording/

or/11-24

or/5-8

9 and 26

10 and 25

25and 27

28 or 29

limit 30 to (human and yr="1980 - current”)

PsycINFO (Ovid) 1967 to May week 4 2009 (updated December
week 4 2009)

10.
. expert systems/

Gk D=

0 XN

(smoker or smokers or smoking).mp.
(tobacco or cigarette$ or nicotine$).mp.
smoking cessation.mp.

or/1-2

(prevent$ or abstain$ or abstin$ or discourag$ or cease$ or cessation or quit or quits or
quitting).mp.

(stop or stops or stopping).mp.

health behavior/

behavior therapy/

or/5-8

computer$.ti,ab.
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12. exp Computer Assisted Design/

13. computer assisted therapy/ or online therapy/
14. internet.mp.

15. cellular phones/

16. cellular phone$.mp.

17. mobile phone$.mp.

18. text message$.mp.

19. (sms or web).mp.

20. computer mediated communication/
21. email$.mp.

22. blog$.mp.

23. (chat room$ or chatroom$).mp.

24. (podcast$ or video$).mp.

25. exp videotapes/

26. or/10-25

27. 4and 9

28. 26and 3

29. 26 and 27

30. 28 or 29

31. limit 30 to yr="1980 - current”

Health Management Information Consortium (Ovid) March 2009
(updated November 2009)

(smoker or smokers or smoking).mp.
(tobacco or cigarette$ or nicotine$).mp.
smoking cessation.mp.

or/1-2

(prevent$ or abstain$ or abstin$ or discourag$ or cease$ or cessation or quit or quits or
quitting).mp.

(stop or stops or stopping).mp.

health behaviour/

behaviour therapy/ or behaviour modification/
8or6or7or5

10. computer$.ti,ab.

11. internet.mp.

12. cellular phone$.mp.

13. mobile telephones/

14. mobile phone$.mp.

15. text messag$.mp.

16. sms.mp.

17. web.mp.

18. email$.mp.

19. electronic mail.mp.

20. blog$.mp.

21. (chat room$ or chatroom$).mp.

22. podcast$.mp.

23. video$.mp.

24. or/10-23

25. 9and 4

26. 3and 24

Vi D=

Y N
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27. and 25
28. 26 or27
29. limit 28 to yr="1980 - current”

The Cochrane Library (all databases) 2009 Issue 2 (updated Issue 4)

#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26

(smoker or smokers or smoking)

(tobacco or cigarette* or nicotine*)

smoking next cessation

MeSH descriptor Tobacco Use Cessation explode all trees

(#1 OR #2)

(#3 OR #4)

computer*

MeSH descriptor Expert Systems, this term only

MeSH descriptor Computer-Aided Design, this term only
MeSH descriptor Therapy, Computer-Assisted, this term only
internet

MeSH descriptor Computer Communication Networks, this term only
MeSH descriptor Communications Media, this term only
cellular next phone*

mobile next phone*

text next messag*

sms

web

MeSH descriptor Electronic Mail, this term only

email*

blog*

((chat next room*) OR (chatroom))

podcast*

MeSH descriptor Video Recording, this term only

video*

(#7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18

OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25)

#27

prevent* or abstain* or abstin* or discourag* or ceases* or cessation or quit or quits

or quitting

#28
#29
#30
#31
#32
#33
#34
#35
#36

stops or stops or stopping

MeSH descriptor Health Behavior, this term only
MeSH descriptor Behavior Therapy, this term only
(#27 OR #28 OR #29 OR #30)

(#5 AND #31)

(#6 AND #26)

(#26 AND #32)

(#33 OR #34)

#35 from 1980 to 2009
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Cumulative Index to Nursing and Allied Health Literature
(EBSCOhost) 1980: May 2009 (updated December 2009)

S1  smoker or smokers or smoking

S2  tobacco* or cigarette* or nicotine*

S3  (MH “smoking cessation”) or (MH “smoking cessation programs)
S4  SlorS2

S5  prevent* or abstain* or abstin* or discourag* or cease* or cessation or quit or quit
or quitting

S6  stop or stops or stopping

S7  (MH “health behavior”)

S8  behavior therapy

S9  S5o0r S6 or S7 or S8

S10 TI computer* or AB computer*

S11 (MH “therapy, computer assisted”)

S12 internet

S13 (MH “computer communication networks”)
S14 (MH “communications media”)

S15 cellular phone*

S16 mobile phone*

S17 text message*

S18 sms

S19 web

S20 (MH “electronic mail”)

S21 email*

S22 blog* or podcast* or video*

S23 chatroom* or chat room*

S24 (MH “videorecording”)

S25 S§10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 or
S23 or S24

S26 S4and S9

§27 S3 and S25

S28 S26 and S25

§29 S27orS28

S30 Limiters — publication year from 1980 - 2009
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Appendix 2

Study selection criteria and algorithm
(full paper)

Question Reference Manager tag
number  Criteria Answer Action (user defined field 2)
Q1 Intervention: did the intervention utilise computer, internet, Yes Go to Q2
mobile telephone or other electronic aids (other than No Exclude Exclude owing to
fonventional mass media such as TV or radio advertisements) intervention
0.
= generate failored materials; and/or
= present or deliver information (which may not necessarily
be tailored); and/or
= facilitate communication, e.g. chat rooms, blogs, e-mails
(except telephone conversations); and/or
= increase the recruitment
.. of/for a smoking cessation programme?
Q2 Check if: Yes Exclude Exclude owing to
= The intervention targeted solely on smokeless tobacco intervention
= The intervention aimed at modifying the behaviour/ No Goto Q3
enhancing the performance of the providers of a smoking
cessation programme rather than aiming at smokers
= The computer/electronic aids were used solely for
monitoring smoking behaviour/collect information (without
using the information to generate further feedback)
Q3 Population: Are the study participants predominantly adults Yes Go to Q4
(age =18 years)? No Exclude Exclude owing to
population
Q4 Study design: Is the study a RCT, quasi-randomised controlled  Yes Goto Q7
study,? or an interrupted time series? No Goto Q5
Q5 Study design: Is the study a full economic evaluation (i.e. Yes Include Include for economic
cost-effectiveness analysis, cost—utility analysis, cost—benefit review
analysis)? No Goto Q6
Q6 Study design: Does the paper describe: Yes Tag To be considered for
= asystematic review: Supplementary  supplementary review
= anon-randomised or uncontrolled study of an intervention;
or Studies describing
= the methodological design, process evaluation and/or intervention costs flagged
qualitative research of an intervention; or FAO NJW/JJM
No Exclude Exclude owing to study

= cost of an intervention in the UK?

design
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Question Reference Manager tag
number  Criteria Answer Action (user defined field 2)
Q7 Comparison: Was the same computer and/or electronic aid(s) ~ Yes Exclude Exclude owing to
used in both/all the groups being compared (and thus the study irrelevant comparison
was actually assessing the effectiveness of something else, e.9. g Goto Q8a
mood management course + e-mails vs e-mails)?
Q8a Outcome: Was an outcome associated with smoking cessation®  Yes Include. Go to Include for effectiveness
(e.g. point prevalence or prolonged abstinence) and/or Q8b review
motivation to quit smoking reported? No Goto Q9
Q8b Outcome: Does the study also include a full economic Yes Include Include also for economic
evaluation (i.e. cost-effectiveness analysis, cost—utility analysis, review
cost—benefit analysis)? No No further
action
Q9 Check: Was the smoking cessation outcome(s) of the study Yes Include (and Include for effectiveness
reported in another paper? append to the review (see main paper
main paper that  [Ref ID])
reported the
outcome)
No (1) Contact (1) Query — contact author
author (2) Exclude owing to
and if data not outcome
available then
(2) Exclude

a Using a method of allocation that is not strictly random but is unlikely to introduce bias such as allocation of alternative options to consecutive
participants enrolled.
b If the intervention was a ‘prevention and cessation’ programme, was the outcome for smoking cessation (i.e. not just decreased frequency or
becoming non-regular smoker) reported for baseline smokers?
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Appendix 3

Data extraction form

Author year Trial name

Ref Man ID Trial ID

Citation

Related references

Reviewer Double checked by
Last updated

Note (e.g. action to be taken; specific query to be clarified)

Summary tick boxes

To fill in during or at the end of data extraction; put X’ against a suitable category or categories.

Population

(readiness to quit if given)

Pre-contemplation (not currently considering stopping smoking)
Contemplation (willing to consider a quit attempt)

Preparation (interested in stopping smoking)

Other (please state)

Age

Adults

Adolescents

Other (please state)

Intervention(s) and comparator(s)

Intervention Comparator 1 Comparator 2 Comparator 3
Computer-generated tailored materials
Stand-alone computer programs (i.e. not web based)
Mobile telephone text messages
E-mails
Newsletters
Websites (static)
Websites (interactive)
Web-based questionnaires
Chat rooms
Blogs
Other electronic aids (please state)
Printed, untailored material
One-to-one face-to-face counselling
One-to-one telephone counselling
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Group counselling
NRT

Supporter

Other

Comparisons (possible programme effects)

Tailoring effect — as oppose to general, untailored material
Media effect (audiovisual effect) — as opposed to printed material
Immediate feedback (‘interactive’ or ‘give and take’) — as opposed to delayed feedback delivered by post

Time/location effect (+ anonymous + autonomy?) — website, blogs, chat room, etc., offer the advantages of being
accessible at any time and from any location (obviously still subject to availability of internet connection) and other potential
advantages such as being able to be anonymous and to access the intervention only when someone feels like it

Low cost/high volume — e.g. e-mails, SMS could simply be used to replace mailed or telephone reminders or ‘boosters’
because of the advantage of cost and coverage

Study design

Population

No. approached

No. enrolled

No. randomised

Intervention/ comparator

No. available at further time points
Method of recruitment

Inclusion/exclusion criteria

Intervention(s)

Details e.g. Setting; contents and ways of delivery; duration and frequency

Comparator(s)

Details e.g. Setting; contents and ways of delivery; duration and frequency

Common to both interventions and comparators

Outcome measures [state whether not reported (NR), do not leave blank]

Point prevalence abstinence Definition:
Prolonged (population-based) or  Definition:
continuous abstinence

Biochemical validation? Yes/no /unclear

If yes, give details:
Other outcome measures (please list) e.g. Intention to quit, self-efficacy, other possible mediators, process evaluation
Time points at which outcomes were measured
Trial duration/last follow-up

Statistical methods

1. Power calculation done? Yes/no/unclear

If yes, give details:
2. Methods of analysis (briefly describe):
3. Methods of dealing with missing data (briefly describe):
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Quality assessment

1. Was randomisation adequate? Yes/no/unclear
Adequate: computer, random number table Give details:
Inadequate: alternation; the use of case record numbers, dates of birth or day of the week
2. Was allocation adequately concealed? Yes/no/unclear
Adequate: Give details:
= centralised (e.g. allocation by a central office unaware of subject characteristics) or pharmacy-controlled

randomisation

= prenumbered or coded identical containers, which are administered serially to participants

= on-site computer system combined with allocations kept in a locked unreadable computer file that can be
accessed only after the characteristics of an enrolled participant have been entered

= sequentially numbered, sealed, opaque envelopes
Inadequate:

= Alternation; the use of case record numbers, dates of birth or day of the week, and any procedure that is
entirely transparent before allocation, such as an open list of random numbers

3. Were the groups similar at baseline? Yes/no/unclear

If dissimilar, was this explained or adjusted for? Give details:

4. Was care received by the groups similar other than the intervention? Yes/no/unclear
Give details:

5. Was contamination between groups acceptably low? Yes/no/unclear
Give details:

6. Were there significant dropouts (>20%) Yes/no/unclear
Give details:

7. Were there any imbalances in dropouts between groups? Yes/no/unclear

7.1 1f so, were they explained or adjusted for? Give details:

8. Did the analysis include an ITT analysis? Yes/no/unclear
Give details:

Results

Patient characteristics

Whole study Intervention Comparator 1 Comparator 2
Mean age (SD) [range]
% male

Smoking history

Mean no. cigarettes smoked/day (SD)
Mean no. years smoking (SD)

Stage of change (n)

Other

Outcomes

Intervention (n) Comparator 1 (n) Comparator 2 (n) OR or RR 95% Cl p-value

Point prevalence
abstinence

Prolonged abstinence
Other

OR, odds ratio.
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Appendix 4

List of excluded studies

Excluded owing to intervention

For example, interventions targeting smokeless tobacco or aiming at enhancing the performance
of providers of smoking cessation interventions, and other interventions not meeting the
inclusion criteria with regard to intervention.

1.
2.

10.

11.

12.

13.

Anonymous. Testing online smoking cessation programs. CA-Cancer ] Clin 2005;55:6.

Buller DB, Borland R, Woodall WG, Hall JR, Hines JM, Burris-Woodall P, et al. Randomized
trials on consider this, a tailored, internet-delivered smoking prevention program for
adolescents. Health Educ Behav 2008;35:260-81.

. Dallery J, Glenn IM, Raiff BR. An Internet-based abstinence reinforcement treatment for

cigarette smoking. Drug Alcohol Depend 2007;86:230-8.

. Danaher BG, Boles SM, Akers L, Gordon JS, Severson HH. Defining participant exposure

measures in web-based health behavior change programs. ] Med Internet Res 2006;8:¢15.

. Dijkstra A. Working mechanisms of computer-tailored health education: evidence from

smoking cessation. Health Educ Res 2005;20:527-39.

. Donelle L, Hoffman-Goetz L. An exploratory study of Canadian aboriginal online health care

forums. Health Comm 2008;23:270-81.

Durdle HE. Computerized motivational intervention and contingency management for
smoking cessation in methadone-maintained opiate-dependent individuals. Dis Abst Int B
Sci Eng 2009;70(3-B).

. Etter J-F, Perneger TV. A comparison of cigarette smokers recruited through the internet or

by mail. Int ] Epidemiol 2001;30:521-5.

. Etter J-F, le Houezec J, Landfeldt B. Impact of messages on concomitant use of nicotine

replacement therapy and cigarettes: a randomized trial on the Internet. Addiction
2003;98:941-50.

Etter JE, le HJ, Huguelet P, Etter M. Testing the Cigarette Dependence Scale in 4 samples of
daily smokers: psychiatric clinics, smoking cessation clinics, a smoking cessation website and
in the general population. Addict Behav 2009;34:446-50.

Fu SS, Okuyemi KS, Partin MR, Ahluwalia JS, Nelson DB, Clothier BA, et al. Menthol
cigarettes and smoking cessation during an aided quit attempt. Nicotine Tob Res
2008;10:457-62.

Gala S, Pesek F, Murray J, Kavanagh C, Graham S, Walsh M. Design and pilot evaluation of
an Internet spit tobacco cessation program. J Dent Hyg 2008;82:11.

Graham AL, Papandonatos GD, Bock BC, Cobb NK, Baskin-Sommers A, Niaura R, et
al. Internet- vs telephone-administered questionnaires in a randomized trial of smoking
cessation. Nicotine Tob Res 2006;8(Suppl. 1):49-57.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Gwaltney CJ, Shiffman S, Balabanis MH, Paty JA. Dynamic self-efficacy and outcome
expectancies: prediction of smoking lapse and relapse. ] Abnorm Psychol 2005;114:661-75.

Hickcox ME. Non-drug substitute reinforcers for smoking: analysis of dimensions of
similarity. Dis Abst Int B Sci Eng 2000;61(1-B).

Linder JA, Rigotti NA, Schneider LI, Kelley JHK, Brawarsky P, Haas JS. An electronic
health record-based intervention To improve tobacco treatment in primary care a cluster-
randomized controlled trial. Arch Int Med 2009;169:781-7.

Mallen MJ, Mallen MJ. Using technology to serve patients and practitioners: A
comprehensive tobacco-cessation program for cancer patients. Counsell Psychother Res
2006;6:196-201.

Marks IM, Cavanagh K, Gega L. Hands-on help: computer-aided psychotherapy. New York,
NY: Psychology Press; 2007.

O’Brien CP. Webcast video editorials: medical education and treatment of addictive
disorders. MedGenMed 2006;8:21.

O’Connell KA, Hosein VL, Schwartz JE, Leibowitz RQ. How does coping help people resist
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Appendix 6

Description of the time-to-relapse model

We had data on continuous abstinence from n =28 trials, each with between two and four
arms. The duration of abstinence varied from 1 to 12 months, and some trials reported
abstinence at several durations. We therefore have the following information reported:

= r,,,=number of people reporting continuous abstinence at the kth observation for arm j of
trial 4

=t =time of reporting at the kth observation for arm j of trial i

= n, =number of participants in arm j of trial .

This observed number of people reporting continuous abstinence is assumed to have a
binomial likelihood:
[Equation 8]

. . b
Tk~ binomial (P,-,j,k’” i,j‘k)

where:

= p,,=probability of continuous abstinence on interval [z, ,.t,. ]
up until time ¢,

m n° o =r  ifk>landn® =n_ ifk=1.
i,f, ijk-1 ijk i,j

given continuous abstinence

The reason for defining nbi,j’k in this way is to account for the fact that where multiple observations
of continuous abstinence are made, these observations are not independent, as a participant can
be abstinent only at a later observation if they were abstinent at an earlier one. By conditioning
on abstinence at the previous time point we allow for this lack of independence.

We assume that the times to relapse T, for each participant in arm j of trial i are independent and
identically distributed. Then:

p,;,=probability that T, > 1, , given that T, >¢,, [Equation 9]
giving:

pi= Si)j(ti’k)/ Si’j(tl.)<k_1)) [Equation 10]
where:

Si)].(t) = probability that TU >t [Equation 11]

ie. Sij(t) is the survival function for our time-to-relapse model.

We considered two different distributions for time-to-relapse, the Exponential and the Weibull
distributions. The survival functions for these two distributions are:

Sij(t) = exp(—)\ijt) exponential model [Equation 12]
© Queen’s Printer and Controller of HMSO 2012. This work was produced by Chen et al. under the terms of a commissioning contract issued by the Secretary of State for Health. This
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172 Appendix 6

and

Si’j(t) = exp(—)\i)jt"i) Weibull model [Equation 13]
We assume that treatment has an additive effect on the log of the scale parameter A in both the
Exponential and Weibull models, but not the shape parameter a of the Weibull distribution. This
results in a proportional hazard treatment effect model, as is shown below.
The Weibull survival model gives the following functional form for p, :
p,j=exp [—}\i,],(ti’ ol exp(—)\i,jti, “ 1)°‘i) [Equation 14]
so that:
log(pi,j,k) = )\Lj(ti,(kf 1)“" -t [Equation 15]
The equivalent for the exponential survival model can be derived by setting a to equal 1 giving:
pij=exp [—)\i,j(tl., D/ exp(—)\i,jti,(k_ 1)) [Equation 16]
so that:
log(pi’j,k) = )\Lj(ti’(k_ " ti,k) [Equation 17]
The shape parameter for the Weibull model depends on study, and we assume that the log of the

shape parameters are exchangeable across studies (i.e. come from a common Normal distribution
of shape parameters).
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Appendix 7

WinBUGS code for synthesis models
The code for the evidence synthesis models is given below.

##Model part A - data structure (common across models)

for (iin 1:n.studies) {

for (j in 1:n.arms[i] ){

nbar[ij,1] <- n[ij]

#the population for the first observation in each arm is the sample size for that #arm

for (k in 1:n.obs.c[i]) {

nbar[i,j,k+1] <- r.c[i,j,k]
#for subsequent observations, the population is the number maintaining abstinence at
#the previous observation. This allows for the dependency between repeated
#observations

r.c[i,j,k] ~ dbin(p.c[i,j,k],nbar[i,j,k])
#binomial model for continuous abstinence

log(p.c[i,j,k]) <- scale[i,j]*(pow(t.obs.c[i,k],shape[i])-pow(t.obs.c[i,k+1],shape[i]))
#Weibull survival model for probability of remaining abstinent between two
#observations

log( scale[i,j]) <- mu.scale[i] + delta[study.c[i],j]*(1-equals(j,1))
#proportional hazard model on scale parameter.

}

log(shape[i]) <- log.shape[i]

mu.scale[i] ~ dnorm(0,0.001) # prior for scale parameter in control arm

}

##Model part B1 - intervention effects: 36 treatments
for(iin l:n.studies)
{
#either
log.shapeli] <- 0
##model 1: exponential survival model
#or
log.shape[i]~ dnorm(mu.logshape,prec.shape)
##model 2: Weibull survival model

for (j in 2:n.armsJi])
{
delta[i,j] ~ dnorm(d.mul[i,j],prec)
#distribution for arm-specific treatment effect on log-hazard scale
d.muli,j] <- d.c[treat.elec[i,j]]-d.c[treat.elec[i,1]]+ [treat.elec[i,j]]-d.c[treat.elec[i,1]]+sw([i,]]
#treatment effect for arm j of study i
wlij] <- delta[i,j] - d.c[treat[i,j]] + d.c[treat[i,1]]
#adjustment for trials with 3 or more arms
swlij] <-sum(wli,1:j-1])/(j-1)
#adjustment for trials with 3 or more arms

}
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}

for (kin 2:36){
d.c[k] ~ dnorm(0,0.01)

#prior for 36 treatment effects
log(haz.ratio[k])<- d.c[Kk]

}
d.c[1]<-0
haz.ratio[1] <- 1
mu.logshape~dnorm(0,0.01)

#prior for study shape parameters
shape.pop  <- exp(mu.logshape)

##Model part B2 - intervention effects: 11 treatments
for(i in 1:n.studies)
{
#either
log.shapeli] <- 0
##model 1: exponential survival model
#or
log.shape[i]~ dnorm(mu.logshape,prec.shape)
##model 2: Weibull survival model

for (j in 2:n.arms[i])
{
treat[i,j] <- 5*(treat.elec[i,j]-1)+treat.conv]i,j]
#36 possible treatments from combination of electronic and conventional
deltali,j] ~ dnorm(d.mul[i,j],prec)
#distribution for arm-specific treatment effect on log-hazard scale
d.mul[i,j] <- (d.c.elec[treat.elec[i,j]]-d.c.elec[treat.elec[i,1]])* *(1+pop.adjust*equals(groupli],1))+
d.c.conv(treat.conv[i,j]]-d.c.conv[treat.conv[i,1]]+sw[i,]
#treatment effect for arm j of study i, additive components. pop.adjust allows treatment
effect to differ by group if required.
wli,j] <- delta[i,j] - d.c.elec[treat.elec[i,j]] + d.c.elec[treat.elec[i,1]] - d.c.conv[treat.conv[i,j]] +
d.c.conv[treat.conv[i,1]]
#adjustment, multi-arm
swli,j] <-sum(wli,1:j-1])/(j-1)
#adjustment, multi-arm
}
}

for (k in 2:6){

d.c.conv[k] ~ dnorm(0,0.01)
#priors for treatment effects

#either

d.c.elec[k] ~ dnorm(0,0.01) # 5 separate electronic treatment effects
#or

d.c.elec[k] <-d.c.elecpool #common electronic treatment effect

log(haz.ratio.elec[k])<- d.c.elec[Kk]

log(haz.ratio.conv[k])<- d.c.conv[k]

}



DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38 175

d.c.elecpool~ dnorm(0,0.01)
#prior for common electronic treatment effect
log(haz.ratio.elecpool)<- d.c.elecpool[k]

d.c.elec[1] <- 0
d.c.conv[1] <-0
haz.ratio.elec[1] <- 1
haz.ratio.conv[1] <- 1
mu.logshape~dnorm(0,0.01)
#prior for study shape parameters
shape.pop <- exp(mu.logshape)
#either
pop.adjust =0

#Model 4 - no difference in effect by readiness-to-quit
#or
pop.adjust~dunif(-0.9,0.9)

#Model 5 - different electronic treatment effects according to readiness to quit
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Appendix 8

Search of health technology appraisals
for cost information on relevant electronic
aid interventions

he complete list of NTHR HTA monographs up to Vol. 13(49) (published November

2009) was reviewed by title to identify potential sources of information on the resources
required to provide electronic interventions supporting behavioural change. Twenty-six articles
were selected for executive summary review - these are given in Appendix 9. On review of the
executive summary of each monograph (and parts of the main report, if required), two were
found to have assessed potentially relevant interventions (Riemsma et al.,'*¢ Kaltenthaler et al.'**).
These two articles are described in more detail in Chapter 4.
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Appendix 9

NIHR Health Technology Assessment
monographs potentially informative
for resource use of behavioural
change interventions

Volume

and no. Title and lead author Description of intervention

vin6 Systematic review of outpatient services for chronic pain control (McQuay) CBT delivered by professionally trained

therapists

v3n23 Economic evaluation of a primary care-based education programme for patients Nurse-led group sessions
with osteoarthritis of the knee: a review (Lord)

vin14 Systematic review of the determinants of screening uptake and interventions for ~ Audiovisual educational materials, telephone
increasing uptake (Jepson) counselling, educational home visits

v4n19 RCT of non-directive counselling, cognitive-behaviour therapy and usual GP care  CBT/counselling delivered by professionally
in the management of depression as well as mixed anxiety and depression in trained therapists
primary care (King)

van27 Treatments for fatigue in multiple sclerosis: a rapid and systematic review Behavioural advice
(Branas)

vbn10 Effects of educational and psychosocial interventions for adolescents with Expert or peer-led education programmes
diabetes mellitus: a systematic review (Hampson)

vbn35 A systematic review of controlled trials of the effectiveness and cost- CBT and other forms of psychotherapy delivered
effectiveness of brief psychological treatments for depression (Churchill) by professionally trained therapists

v6n22 A systematic review and economic evaluation of computerised cognitive CBT software packages
behaviour therapy for depression and anxiety (Kaltenthaler)

vbn24 A systematic review of the effectiveness of interventions based on a stages-of- Smoking cessation support based on stages-
change approach to promote individual behaviour change in health care settings  of-change
(Riemsma)

v7n22 The clinical and cost-effectiveness of patient education models for diabetes: a Expert-led education on self-management
systematic review and economic evaluation (Loveman)

v7n28 A RCT to assess the impact of a package comprising a patient-orientated, Training for consultants and a patient guidebook
evidence-based self-help guidebook and patient-centred consultations on
disease management and satisfaction in inflammatory bowel disease (Kennedy)

v8n8 Psychological treatment for insomnia in the regulation of long-term hypnotic drug ~ CBT delivered by professionally trained
use (Morgan) therapists

von23 A systematic review to examine the impact of psycho-educational interventions Intervention(s) — education delivered by health
on health outcomes and costs in adults and children with difficult asthma (Smith)  professionals

von4?2 Long-term outcome of cognitive behaviour therapy clinical trials in central CBT delivered by professionally trained
Scotland (Durham) therapists

vIn50 The effectiveness and cost-effectiveness of parent training/education Professional or self directed parent training
programmes for the treatment of conduct disorder, including oppositional defiant ~ programmes (the latter involving workbooks or
disorder, in children (Dretzke) videos)

viOn19 Cognitive behavioural therapy in addition to antispasmodic therapy for irritable CBT delivered by professionally trained
bowel syndrome in primary care: a RCT (Kennedy) therapists

v10n26 A systematic literature review of the effectiveness of non-pharmacological Music therapy, special care units, etc.

interventions to prevent wandering in dementia and evaluation of the ethical
implications and acceptability of their use (Robinson)
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Volume

and no. Title and lead author Description of intervention

vi0n33 Computerised cognitive behaviour therapy for depression and anxiety update: a CBT software packages
systematic review and economic evaluation (Kaltenthaler)

v10n37 Cognitive behavioural therapy in chronic fatigue syndrome: a RCT of an outpatient ~ Group CBT run by professionally trained
group programme (0’Dowd) therapists

v11n39 A systematic review and economic model of the clinical effectiveness and Pharmacological agents and CBT delivered by
cost-effectiveness of interventions for preventing relapse in people with bipolar professionally trained therapists
disorder (Soares-Weiser)

vi2n9 The clinical effectiveness of diabetes education models for type 2 diabetes: a Health-professional led education programmes
systematic review (Loveman)

viz2ni4 ARCT of cognitive behaviour therapy in adolescents with major depression CBT delivered by professionally trained
treated by selective serotonin reuptake inhibitors. The ADAPT trial (Goodyer) therapists

v13n30 Psychological interventions for postnatal depression: cluster randomised trial and  Training for health visitors

economic evaluation. The PONDER trial (Morrell)

CBT, cognitive behavioral therapy.
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Appendix 10

Search of the NHS Electronic Evaluations
Database for studies reporting for

cost information on relevant electronic
aid interventions

he NHS EED is maintained by the CRD of the University of York. It contains details of
around 24,000 health economic evaluations.

A search was carried out of the NHS EED using the query (internet OR electronic) AND (cost*
OR resource*) to identify any economic evaluations or cost studies of the intervention type of
interest. The search strategy identified 187 articles Following a review of the description of each
article in the database, this was reduced to the eight references for full-paper review. Of these,
three did not provide any information on costing/resource use for electronic interventions:

1. Ref. A2.1 Block G, Sternfeld B, Block C H, Block T J, Norris J, Hopkins D, et al. Development
of Alive! (a lifestyle intervention via email), and its effect on health-related quality of life,
presenteeism, and other behavioral outcomes: randomized controlled trial. ] Med Internet Res
2008;10:e43.

2. Ref. A2.2 Hurley S F, Matthews ] P. The Quit Benefits Model: a Markov model for assessing
the health benefits and health care cost savings of quitting smoking. CERA 2007;32(2).

3. Ref. A2.3 Kaldo V, Levin S, Widarsson J, Buhrman M, Larsen H C, Andersson G. Internet
versus group cognitive-behavioral treatment of distress associated with tinnitus: a
randomized controlled trial. Behav Ther 2008;39:348-59.

The remaining five references were considered to provide information in line with the aims of
the search, and their findings are discussed in the main body of the report. These references are
listed below.

1. Ref A2.4 Graham A L, Milner P, Saul J E, Pfaft L. Online advertising as a public health and
recruitment tool: comparison of different media campaigns to increase demand for smoking
cessation interventions. ] Med Internet Res 2008;10:e50.

2. Ref A2.5 Runge C, Lecheler J, Horn M, Tews ] T, Schaefer M. Outcomes of a web-based
patient education program for asthmatic children and adolescents. Chest 2006;129:581-93.

3. Ref A2.6 Murray E. Internet-delivered treatments for long-term conditions: strategies,
efficiency and cost-effectiveness. Expert Rev of Pharmacoeconomics Outcomes Res
2008;8:261-72.

4. Ref A2.7 Meenan RT, Stevens V], Funk K, Bauck A, Jerome GJ, Lien LE et al. Development
and implementation cost analysis of telephone- and Internet-based interventions for the
maintenance of weight loss. Int ] Technol Assess Health Care 2009;25:400-10.
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5. Ref A2.8 Southard BH, Southard DR, Nuckolls J. Clinical trial of an Internet-based case
management system for secondary prevention of heart disease. ] Cardiopulm Rehabil
2003;23:341-4.
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Supplementary review excluded articles

Article

Reason for exclusion

An LC, Hennrikus DJ, Perry CL, Lein EB, Klatt C, Farley DM, et al. Feasibility of internet health
screening to recruit college students to an online smoking cessation intervention. Nicotine Tob
Res 2007;9(Suppl. 1):11-18.

Anderson C, Mair A. Pro-change adult smokers program: Northumberland pilot. /nt J Pharm
Pract 2002;10:281-7.

Balmford J, Borland R, Li L, Ferretter I. Usage of an Internet smoking cessation resource: the
Australian QuitCoach. Drug Alcohol Rev 2009;28:66—72.

Becona E, Becona, E. Smoking cessation at home: ‘Programa 2001 para dejar de fumar’
(Program to stop smoking). Psicooncologia 2006;3:2336.

Bock B, Graham A, Sciamanna C, Krishnamoorthy J, Whiteley J, Carmona-Barros R, et al.
Smoking cessation treatment on the Internet: content, quality, and usability. Nicotine Tob Res
2004,6:207-19.

Brandon TH, Copeland AL, Saper ZL. Programmed therapeutic messages as a smoking
treatment adjunct: reducing the impact of negative affect. Health Psychol 1995;14:41-7.

Burling TA, Seidner AL, Gaither DE. A computer-directed program for smoking cessation
treatment. J Subst Abuse 1994,6:427-31.

Carpenter KM, Watson JM, Raffety B, Chabal C. Teaching brief interventions for smoking
cessation via an interactive computer-based tutorial. J Health Psychol 2003;8:149-60.

Chen HH, Yeh ML. Developing and evaluating a smoking cessation program combined with
an internet assisted instruction program for adolescents with smoking. Patient Educ Couns
2006;61:411-18.

Chen HH, Yeh ML, Chao YH. Comparing effects of auricular acupressure with and without

an internet assisted programme on smoking cessation and self-efficacy of adolescents.
J Alternative Compl Med 2006;12:147-52.

Cobb NK, Graham AL. (2006). Characterizing internet searchers of smoking cessation
information. J Med Int Res 2006;8:e17.

Cobb NK, Graham AL, Bock BC, Papandonatos, G, Abrams DB. (2005). Initial evaluation of a real-
world Internet smoking cessation system. Nicotine Tob Res 2006;7:207—16.
Coffay AO. Smoking cessation: Tactics that make a big difference. J Fam Pract 2007,;56:824.

Dallery J, Glenn IM. Effects of an Internet-based voucher reinforcement program for smoking
abstinence: a feasibility study. J App/ Behav Anal 2005;38:349-57.

Dallery J, Meredith S, Glenn IM. A deposit contract method to deliver abstinence reinforcement
from smoking. J App/ Behav Anal 2008;41:609—-15.

Danaher BG, Hart LG, McKay HG, Severson HH. Measuring participant rurality in Web-based
interventions. BMC Publ Health 2007;7:228.

Escoffery C, McCormick L, Bateman K. Development and process evaluation of a web-based
smoking cessation program for college smokers: innovative tool for education. Patient Educ
Couns 2004;53:217-25.

Finkelstein J, Lapshin O, Cha E. Feasibility of promoting smoking cessation among methadone
users using multimedia computer-assisted education. J Med Int Res 2008;10:e33.

Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered by mobile telephone
short-message service. Am J Prev Med 2009;36:165—73.

French D. Influence smoking cessation with computer-assisted instruction. AAOHN J
1986;34:391-4.

Gilbert H, Nazareth |, Sutton SE, Gilbert H. ‘Some of these words | can’t pronounce’. A qualitative
exploration of the readability of generic and tailored self-help material for quitting smoking.
J Appl Biobehav Res 2009;14:3620.

Recruitment only

Pharmacy-based smoking cessation
intervention, no relevant outcomes included

Results from same study included in an article
already in the review
Article in Spanish

Review of content of internet smoking cessation
websites

Message content only
No relevant outcomes
Focus is on teaching professionals only

Children included in sample

Children included in sample

Limited to description of characteristics of
smokers who search for online cessation advice

No relevant outcomes

No relevant outcomes

Limited study: includes a sample of four
smokers

Not an electronic aid

Focus on where participants live only

Commentary on development of a tool

Primary focus drug misuse clients and on tool
promotion not use

Describes an electronic aid but no outcomes

No abstract

Findings from the same study included in
another article in the review
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Article

Reason for exclusion

Glasgow RE, Hollis JF, McRae SG, Lando HA, LaChance P. Providing an integrated program of
low intensity tobacco cessation services in a health maintenance organization. Health Educ Res
1991;6:87-99.

Graham AL, Abrams DB. Reducing the cancer burden of lifestyle factors: opportunities and
challenges of the internet. J Med Int Res 2005;7:¢26.

Graham AL, Papandonatos GD. Reliability of internet versus telephone administered
questionnaires in a diverse sample of smokers. J Med Int Res 2008;10:e8.

Graham AL, Milner P, Saul JE, Pfaff L. Online advertising as a public health and recruitment
tool: comparison of different media campaigns to increase demand for smoking cessation
interventions. J Med Int Res 2008;10:e50.

Hailstone S, Wyndham A, Mitchell E. Delivering smoking cessation information in the workplace
using Quit Online. NSW Publ Health Bull 2005;16:18-22.

Hareva DH, Okada H, Kitawaki T, Oka H. Supportive intervention using a mobile phone in
behaviour modification. Acta Med Okayama 2009;63:113-20.

Haug S, Meyer C, Gross B, Schorr G, Thyrian JR, Kordy H, et al. Continuous individual support of
smoking cessation in socially deprived young adults via mobile phones: results of a pilot study.
Gesundheitswesen 2008;70:364—71.

Hirdes BAP. The role of motivational design in health education: an examination of computer-
based eking and health education on women. Dis Abst Int A Hum Soc Sci 2005;65(10-A).

Hotta K, Kinumi K, Naito K, Kuroki K, Sakane H, Imai A, et al. An intensive group therapy
programme for smoking cessation using nicotine patch and internet mailing supports in a
university setting. Int J Clin Pract 2007;61:1997-2001.

Houston TK, Ford DE. A tailored internet-delivered intervention for smoking cessation designed
to encourage social support and treatment seeking: usability testing and user tracing. Inform
Health Soc Care 2008;33:5-19.

Japuntich SJ, Zehner ME, Smith SS, Jorenby DE, Valdez JE, Fiore MC, et al. Smoking cessation
via the internet: two randomized clinical trials of an internet intervention for smoking cessation
(PA11-2). Society for Research on Nicotine and Tobacco, 12th Annual Meeting, 15—18 February
2006, Orlando, FL.

Johs Artisensi JL. The effect of web-based support as an adjunct to a self-help smoking
cessation program. Dis Abst Int B Sci Eng 2003;63:4138.

Konstantinidis ST, Konstantinidis E, Nikolaidou MM, Boutou AK, Havouzis N, Argyropoulou P, et al.
The use of open source and Web 2.0 in developing an integrated EHR and e-learning system for
the Greek Smoking Cessation Network. Stud Health Tech Informat 2009;150:354-8.

Krebs PM. Computerized, tailored, theory-based interventions for health behavior change: A
comprehensive meta-analysis. Dis Abstr Int B Sci Eng 2008;68(8-B).

Krist AH, Woolf SH, Frazier CO, Johnson RE. Rothemich SF, Wilson DB, et al. An electronic
linkage system for health behavior counseling effect on delivery of the 5A’s. Am J Prev Med
2008;35(Suppl. 5):350-8.

Lazev A, Vidrine D, Arduino R, Gritz E. Increasing access to smoking cessation treatment in a
low-income, HIV-positive population: the feasibility of using cellular telephones. Nicotine Tob Res
2004;6:281-6.

Ma M. It design for sustaining virtual communities: An identity-based approach. Dis Abst Int A
Hum Soc Sci 2006;66(7-A).

Martin RA. Latent Transition Analysis as a sensitive outcome analysis for longitudinal data. Dis
Abst Int B Sci Eng 2004,64(8-B).

McClure JB, Greene SM, Wiese C, Johnson KE, Alexander G, Strecher V. Interest in an online
smoking cessation program and effective recruitment strategies: results from Project Quit.
J Med Int Res 2006;8:e14.

McDaniel AM, Benson PL, Roesener GH, Martindale J. An integrated computer-based system

to support nicotine dependence treatment in primary care. Nicotine Tob Res 2005;7(Suppl
.1):57-66.

Meis TM, Gaie MJ, Pingree S, Boberg EW, Patten CA, Offord KP, et al. Development of a tailored,
Internet-based smoking cessation intervention for adolescents. JCMC 2002;7(3).

Moreno Arnedillo JJ. The programme to stop smoking ‘on line” of Madrid City Council. An
exploratory research. Adicciones 2006;18:345-58.

No relevant outcomes: electronic aids only and a
small part of an intervention

Commentary only
Testing reliability of a tool

No relevant outcomes: primarily a mass media
intervention not treatment

Commentary/magazine article
Article in Japanese

Article in German

Dissertation abstract

Not an electronic aid

No relevant outcomes: primarily trying to get
smokers to access face-to-face treatment

Conference abstract

Dissertation abstract

No relevant outcomes: primarily e-learning/
training

Dissertation abstract

No relevant outcomes

Telephone intervention

Dissertation abstract
Dissertation abstract

No relevant outcomes: recruitment only

IVR technology

Sample includes children

Article in Spanish
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Article

Reason for exclusion

Omenn GS, Thompson B, Sexton M, Hessol N, Breitenstein B, Curry S, et al. A randomized
comparison of Worksite sponsored smoking cessation programs. Am J Prev Med 1988;4:
261-7.

Ota A, Takahashi Y. Factors associated with successful smoking cessation among participants
in a smoking cessation program involving use of the internet, e-mails, and mailing-list. Nippon
Koshu Eisei Zasshi Jpn J Publ Health 2005;52:999-1005.

Pearson Hirdes BA. The role of motivational design in health education: An examination of
computer-based education on women, smoking and health. Dis Abst Int A Hum Soc Sci
2005;65(10-A).

Pederson LL, Blumenthal DS, Dever A, McGrady G. A web-based smoking cessation and
prevention curriculum for medical students: why, how, what, and what next. Drug Alcohol Rev
2006;25:39-47.

Polosa R, Russo G, Di MA, Arcidiacono G, Piccillo G. Smoking cessation and reduction through
e-mail counselling. Respir Med 2008;102:632.

Reynolds B, Dallery J, Shroff P, Patak M, Leraas K. A web-based contingency management
program with adolescent smokers. J Appl Behav Anal 2008;41:597-601.

Rice VH, Fotouhi F, Burn E, Hoyer P, Ayers M. Exemplary program development: hypermedia
interactive smoking cessation intervention program for pregnant women. J Perinat Educ
1997,6:47-61.

Riley W, Jerome A, Behar A, Zack S. Feasibility of computerized scheduled gradual reduction for
adolescent smoking cessation. Subst Use Misuse 2002;37:255-63.

Ruggiero L, Redding CA, Rossi JS, Prochaska JO. A stage-matched smoking cessation program
for pregnant smokers. Am J Health Promot 1997;12:31-3.

Ruggiero KJ, Resnick HS, Acierno R, Coffey SF, Carpenter MJ, Ruscio AM, et al. Internet-based
intervention for mental health and substance use problems in disaster-affected populations : a
pilot feasibility study. Behav Ther 2006;37:190-205.

Sarna L, Bialous SA, Wewers ME, Froelicher ES, Wells M, Balbach ED. Web log analysis of the
first two years of the tobacco free nurses website. OJN 2007;11(3).

Sarna L, Bialous S, Wewers ME, Froelicher ES, Wells MJ, Kotlerman J, et al. Nurses trying to quit
smoking using the Internet. Nurs Outlook 2009;57:246-56.

Schneider SJ, Tooley J. Self-help computer conferencing. Comput Biomed Res 1986;19:
274-81.

Sciamanna CN, Ford DE, Flynn JA, Langford C. An evidence-based interactive computer program
to assist physicians in counseling smokers to quit. M Comput 1999;16:54—60.

Shegog R, McAlister AL, Hu S, Ford KC, Meshack AF, Peters RJ. Use of interactive health
communication to affect smoking intentions in middle school students: a pilot test of the
‘Headbutt’ risk assessment program. Am J Health Promot 19:334-8.

Skewes MC. Utep women kick butt! development, implementation, and evaluation of a web-
based smoking cessation intervention targeted to Hispanic female college students (Texas). Dis
Abst Int B Sci Eng 2007;67(11-B).

Strecher V, Wang C, Derry H, Wildenhaus K, Johnson C. Tailored interventions for multiple risk
behaviors. Health Educ Res 2002;17:619-26.

Strecher V, Shiffman S, West R, McClure J, Greene S, Davis R. Web-based tailored smoking
cessation (SYM4B). Society for Research on Nicotine and Tobacco, 12th Annual Meeting, 15-18
February 2006, Orlando, FL.

Takahashi, Y, Satomura, K, Miyagishima, K, Nakahara, T, Higashiyama, A, Iwai, K, et al. A new
smoking cessation programme using the Internet. Tob Control 1999;8:109-10.

Tossmann P, Jonas B, Tensil M, Nowotny G, Lang PE, Tossmann PE. Smokefree: an internet
based smoking cessation programme for adolescent smokers. Z Wiss Prax 54:42.

Van OL, Lechner L, Reubsaet A, Steenstra M, Wigger S, De VH. Optimizing the efficacy of
smoking cessation contests: an exploration of determinants of successful quitting. Health Educ
Res 2009;24:54-63.

West R, Gilsenan A, Coste F, Zhou X, Brouard R, Nonnemaker J, et al. The ATTEMPT cohort:
a multi-national longitudinal study of predictors, patterns and consequences of smoking
cessation;introduction and evaluation of internet recruitment and data collection methods.
Addiction 2006;101:1352—61.

Not an electronic aid

Article in Japanese

Dissertation abstract

Use of the internet to teach medical students

No relevant outcomes
Sample includes children

No relevant outcomes

Sample includes children
Not an electronic aid

Primary focus not smoking cessation

No relevant outcomes: looking at website
utilisation of health professionals

Magazine article, no outcomes

Computer conferencing only

No relevant outcomes: computer print outs of

patients records
Sample includes children

Dissertation abstract

No relevant outcomes: a methods paper

Conference abstract

No relevant outcomes (brief commentary)
Article in German

Not an electronic aid

No relevant outcomes: primarily about
recruitment
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Article Reason for exclusion

Wetter D, Cinciripini PM. Palmtop computer delivered treatments for smoking cessation Conference abstract only
(SYM4C). Society for Research on Nicotine and Tobacco 12th Annual Meeting, 15-18 February
2006, Orlando, FL.

Woodruff S, Edwards CC, Conway TL, Elliott, SP. Pilot test of an Internet virtual world chat room Sample includes children
for rural teen smokers. J Adolesc Health 2001;29:239-43.

Woolf SH. A Practice-Sponsored Website to Help Patients Pursue Healthy Behaviors: an ACORN Corrections to article only
Study: Corrections. Ann Fam Med 2006;371(4).




DOI: 10.3310/hta16380 Health Technology Assessment 2012; Vol. 16: No. 38 187

Appendix 12

List of systematic reviews of electronic aids
for smoking cessation and commentaries on
systematic reviews

hese articles were identified during the search and screening process. They served as a
context for this report but were not included in any of the reviews.
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Appendix 13

Final protocol

Project title

Effectiveness and Cost-Effectiveness of Computer and Other Electronic Aids for Smoking
Cessation: a systematic review and network meta-analysis

Project number

NIHR HTA programme 08/60/01

Principal investigator

Professor Marcus Munafo

School of Experimental Psychology, University of Bristol, 12a Priory Road, Bristol BS8 1TU,
United Kingdom

Tel: +44.117.9546841

Fax: +44.117.9288588

E-mail: marcus.munafo@bristol.ac.uk

Background

Smoking is harmful to health. On average, lifelong smokers lose 10 years of life, and about half
of all lifelong smokers have their lives shortened by smoking."? Half of these premature deaths
occur before the age of retirement.> Fortunately, stopping smoking reverses or prevents many of
these harms. Stopping smoking before the age of 40 years (when most smokers have smoked for
at least 20 years) results in minimal loss of life expectancy.®* Computerised interventions have
considerable potential in public health because many people are ambivalent about smoking,**
and a good number are prepared to make quit attempts with only modest prompting.®’ Electronic
aids could provide such a prompt, and although most quit attempts end in early failure, a small
proportion succeed.® It is possible that the behavioural support provided by electronic aids could
reach many of these smokers who otherwise use no support and thus might have much higher
reach than the NHS Stop Smoking Services.

This project is commissioned research by the NIHR Health Technology Assessment Programme.
The primary research question we seek to answer is: What is the effectiveness and cost
effectiveness of internet, PC and other electronic aids to help people stop smoking?

Specifically, we will address the following three questions:

1. What is the effectiveness of internet sites, computer programs, mobile telephone text
messages, and other electronic aids (alone or in combination with other smoking cessation
support), compared with alternative interventions or no intervention, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?
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2. What is the cost-effectiveness of incorporating internet sites, computer programs, mobile
telephone text messages, and other electronic aids into current NHS smoking cessation
programmes, or offering these as an alternative to these programmes, in increasing the
success rate of smoking cessation for adult smokers and/or reducing relapse for quitters?

3. What are the current gaps in existing research into the effectiveness of internet sites,
computer programs, mobile telephone text messages and other electronic aids to help people
stop smoking?

Method

Overall study design
This project consists of four main components:

1. main review on effectiveness

2. evidence synthesis modelling using mixed-treatment comparison (MTC) approach

3. economic analysis, including a review of cost-effective literature and a de novo
analytic model

4. supplementary review.

Search strategies
Searches are conducted in three phases: (1) the scoping searches to identify published and
ongoing systematic reviews, which served as an additional source for identifying relevant
primary studies and provided background information; (2) the main searches for primary studies
to identify all relevant primary studies covering all the three component reviews (effectiveness,
supplementary and cost-effectiveness); and (3) the updated searches to identify relevant
primary studies published during the preparation of this report. Detailed search strategies are
described below.

Scoping searches

Completed and on-going systematic reviews were sought from the following resources: The
Cochrane Library (CDR, DARE and HTA database); recent additions to DARE and HTA
database via the CRD website; ARIF Database of Reviews; TRIP Database; MEDLINE (Ovid) and
EMBASE (Ovid). Searches were based on index and text words that encompassed the population:
smokers who wish to stop and the interventions: computers and other electronic aids. A search
filter for systematic reviews was added to this strategy. Searches were conducted in April 2009
and the results were used to inform the development of the protocol.

Search strategies for primary studies
Relevant primary studies will be sought from the following resources:

m Bibliographic databases: The Cochrane Library (CENTRAL); MEDLINE (Ovid); EMBASE
(Ovid); PsycINFO (Ovid); HMIC (Ovid; and CINAHL (EBSCOhost). Searches will be based
on index and text words that encompassed the population: smokers who wish to stop and the
interventions: computers and other electronic aids.

m  Reference lists of included studies and of relevant systematic reviews were examined to
identify further potentially relevant studies.

®  Research registries of ongoing studies including NIHR Clinical Research Network Portfolio
Database, Current Controlled Trials and Clinical Trials.gov.

m  Further information will be from contacts with experts.
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All study types will be sought to enable each aspect of the systematic review to be informed

(i.e. clinical effectiveness, cost effectiveness and modelling). EED and DARE will be searched in
addition to the databases already mentioned for information on cost effectiveness and modelling.
The databases will be limited from 1980 onwards. Searches will not be limited by language

A sample search strategy for MEDLINE can be found in Appendix 1.

Updated searches
Searches for main databases will be updated towards the end of data extraction phase.

Sifting of records retrieved from searches of electronic databases
Records retrieved from searches will be imported into Reference Manager (Version 11, Thomson
ResearchSoft) which automatically detects and excludes duplicate records between electronic
databases. Further duplicated records will be identified and deleted manually. The titles and
abstracts of the remaining records will be examined for relevance by one of the three reviewers
within the project team. In order to improve the consistency of the sifting process, the reviewers
will independently screen a common set of the first 200 records, compare the results and resolve
any disagreement by discussion before sifting through the remaining records. The initial sifting
aims to exclude obviously irrelevant records and focuses on whether a paper possibly meets the
intervention criterion (out of the full set of study selection criteria, described in the next section).

Study selection
The study selection criteria and algorithm are described in Appendix 2. Full-text publications
will be ordered for all the records that passed through the initial sifting stage. Two reviewers
will independently assess the full publications against the inclusion/exclusion criteria (listed
below). Disagreements between reviewers will be resolved by discussion and by seeking
further advice from additional members of the project team to reach a consensus. Where full
publications cannot be obtained, the records/studies will be excluded. Details of these records
will be recorded.

Inclusion criteria
The key criteria for a study to be included in one of the reviews (i.e. effectiveness review,
supplementary review and cost-effectiveness review) are:

m  Population: predominantly adult smokers (mean age_ 18 years).

m Intervention: any smoking cessation program that utilises computer, internet, mobile
telephone or other electronic aids (other than conventional mass media such as TV or radio
advertisements) to:

- generate tailored materials; and/or

- present or deliver information (which may not necessarily be tailored); and/or

- facilitate communication, e.g. chatrooms, blogs, e-mails (except telephone
conversations); and/or

- increase recruitment.

A paper meeting the above criteria will then be considered for inclusion in one of the reviews
according to its study design and measurements of outcomes.

For inclusion in the main effectiveness review, a study needs to be either a RCT or quasi-RCT
(using a method of allocation that is not strictly random but is less likely to introduce bias
such as allocation of alternative options to consecutive participants enrolled) and reports at
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least an outcome associated with smoking cessation (e.g. point prevalence abstinence and/or
prolonged abstinence).

[Protocol amendment] We initially planned to include studies that reported only motivation to
quit smoking for potential inclusion in the review, but a decision was made during the course of
the project to exclude these studies in view of time constraint.

Economic evaluations (i.e. cost-effectiveness analyses, cost-utility analyses, cost-benefit analyses)
meeting the population and intervention criteria will be included in the cost-effectiveness
review. In addition, studies that reported cost information will be flagged for potential use in
economic modelling.

Studies of other designs which meet the population and intervention criteria will be tagged and
separately considered for inclusion in the supplementary review.

Exclusion criteria
Studies that meet any of the following criteria will be excluded:

m  Population: predominantly smokers younger than 18 years old (mean age < 18 years)

m Intervention: interventions targeting solely at smokeless tobacco; interventions aiming
exclusively at modifying the behaviour/enhancing the performance of the providers of a
smoking cessation programme rather than aiming at smokers; the computer/electronic
aids were used solely for passively monitoring smoking behaviour/collecting information
(without using the information to generate further feedback)

m  Study design: commentaries, editorials, surveys, narrative reviews.

Data extraction and quality assessment for effectiveness review
Data from included RCTs/quasi-RCTs will be extracted on to a data extraction form by one
of the reviewers. The data extraction form (see Appendix 3) is designed ad hoc for this review
and includes details of the citation, study design (population, interventions, comparators and
co-interventions, outcome measures, and statistical methods) and results. The data extraction
form also includes a quality assessment checklist, which assesses the following domains:

methods of randomisation

allocation concealment

similarity in baseline characteristics between groups

similarity in care provided between groups other than the intervention/comparator
being tested

biochemical validation

extent of drop-out

presence of differential drop-out between groups, and methods for adjustment in analysis
use of intention to treat analysis.

Lol o

® NG

The main outcome measure of interest is prolonged abstinence. Data on point prevalence
abstinence and other measures of motivation to quit (e.g. movement in the stages of change) will
also be recorded.

All the extracted data and results of quality assessment will be independently checked by another
reviewer to ensure accuracy and consistency. Disagreements will be resolved by discussion and/
or consulting a third reviewer.
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Grouping of studies and study arms
In order to guide the report structure and to facilitate quantitative analysis, the components
of the care provided in each study arm (irrespective of whether they are considered as an
intervention, a control or a co-intervention) with regard to smoking cessation will be coded
using a coding scheme to be developed and piloted during the course of the project. Components
will be categorised as either ‘electronic’ or ‘non-electronic’ and these will be coded separately.
Coding will be undertaken independently by two reviewers. Disagreements will be resolved by
discussion and by seeking further advice/arbitration from another team member. The coding will
be finalised before data analysis takes place.

In addition to the coding scheme to categorise individual study arms, each study will also be
classified with respect to the study population, type of electronic media, and comparisons made
within each study. The classification of studies will provide further guidance on report structure
and meta-analysis within each major section.

Data handling and analysis
Data handling
Numerical data will be entered on to an Excel spreadsheet. Where possible, data including
all randomised patients will be used, with any patients lost to follow-up or with missing data
counted as failing to achieve abstinence.

Where prolonged abstinence was measured at multiple time points, the 6-month prolonged
abstinence recorded approximately 6 months after the start of the intervention will be used for
‘aid to cessation’ studies (i.e. in smokers who are prepared to quit at the beginning of the studies).
For ‘cessation induction’ studies in which some of the smokers are not yet ready to quit at the
start of the studies, the 6-month prolonged abstinence recorded approximately 6 months after
the allowed ‘cessation induction period’ (i.e. from the start of the intervention to the expected
quit day) is preferred if available. Where more than one point prevalence abstinence rate based
on different definitions (e.g. 24-hour, 7-day, etc.) were reported, the 7-day point prevalence
abstinence is preferred.

For studies in which both self-reported and biochemically validated abstinence were reported,
data on self-reported abstinence will be used in meta-analyses in order to maintain consistency
across studies. However, data on biochemically validated abstinence will be included in a
sensitivity analysis.

Data analysis

Both pair-wise meta-analysis and Bayesian mixed-treatment comparison (MTC) will be carried
out. The methods used for meta-analysis are described here. Methods used for MTC will be
described in a separate section.

Each study will be classified with respect to the study population, type of electronic media,

and comparisons made (as mentioned above). Where sufficient data are available, pair-wise
meta-analyses of relative risk (risk ratio) of point prevalence abstinence and prolonged
abstinence will be carried out using STATA (Version 10.0) for each comparison. Given the
potential heterogeneity between studies in terms of participants, interventions, comparators,
co-interventions and duration of follow-up, analyses of 6-month data using a random effects
model will be considered as primary analyses. We choose the six-month time frame as we
consider it to be sufficiently long for estimating long-term success of smoking cessation, while
losses to follow-up are likely to be reasonably low. Analyses using a fixed-effect model and using
data from the longest follow-up of each study will also be performed as sensitivity analyses.
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Statistical heterogeneity between studies will be assessed using I* statistic, which ranges from
0% (no heterogeneity beyond what is expected by chance) to 100% (substantial heterogeneity).
Funnel plots and Egger’s tests will be used to examine potential publication bias or small

study effects.

Evidence synthesis modelling
The aim of the Bayesian Mixed-treatment comparisons (MTC) Evidence Synthesis was to
combine as much of the evidence as possible in a consistent way, in order to make comparisons
across multiple interventions and to inform the cost-effectiveness analysis. Mixed-treatment
comparisons (or Network Meta-Analysis) is a statistical method which combines multiple
complex interventions in a single coherent analysis incorporating all relevant pairwise treatment
comparisons. Time-to-event models for relapse rates are embedded with the MTC to enable us to
combine studies with different (and multiple) follow-up times.

Cost-effectiveness modelling
Our aim was to assess the comparative cost-effectiveness of the range of interventions lying with
the scope of our analysis. We address this as two questions. The first is whether an electronic
intervention of some kind is likely to be cost-effective compared with conventional support
alone. The second considers the comparative cost-effectiveness of different types of electronic
intervention. We begin by reviewing the existing literature on this topic, identified in the main
literature review (which was designed to identify economic studies). As the existing evidence
base on cost-effectiveness was inconclusive, we carried out an economic analysis de novo. A series
of decision problems were set out, and decision-tree models were constructed to support these
decisions. The decision models were populated with the results of the Bayesian MTC Evidence
Synthesis, and supplementary information as required.

Supplementary review
This review aims to examine studies that do not meet the inclusion criteria for the main reviews
but may be useful for understanding factors that may influence the reach or effectiveness of
electronic aids. In particular, this review aims to explore the acceptability and usability of aids -
including who uses electronic aids, how acceptable these aids are to particular groups of smokers,
how feasible delivery is to smokers in different settings, and aspects of usability.

Study selection

The over-arching literature search and sifting of studies for the main review outlined above will
cover relevant literature for the supplementary review. Records identified as potentially relevant
for the supplementary review will be forwarded to relevant team members for further assessment
and selection. Study selection for the supplementary review will be carried out by two reviewers.

Data extraction

Data will be extracted from the included studies and summarised in a series of evidence tables.
Because of the range of study designs to be included in the supplementary review, data will

be extracted to inform a narrative synthesis of key themes and issues rather than to inform a
meta-analysis.
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Appendix 1: Sample search strategy for MEDLINE (Ovid)

(smoker or smokers or smoking).mp.
(tobacco or cigarette$ or nicotine$).mp.
smoking cessation.mp.

“tobacco use cessation”/

(prevent$ or abstain$ or abstin$ or discourag$ or cease$ or cessation or quit or quits or
quitting).mp.

(stop or stops or stoppping).mp.
health behavior/

behavior therapy/

or/1-2

10. or/3-4

11. computer$.ti,ab.

12. expert systems/

13. computer aided design/

14. therapy, computer assisted/

15. internet.mp.

16. computer communication networks/
17. communications media/

18. cellular phone$.mp.

19. mobile phone$.mp.

20. text messag$.mp.

21. sms.mp.

22. web.mp.

23. electronic mail/

24. email$.mp.

25. blog$.mp.

26. (chat room$ or chatroom$).mp.

27. podcast$.mp.

28. video recording/

G =

0 ® N
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29. video$.mp.

30. or/11-29

31. or/5-8

32. 31and 10

33, 30and 11

34. 30 and 32

35. 33 0r 34

36. limit 35 to (humans and yr="“1980 - current”)

Appendix 2: Study selection criteria and algorithm

Reference Manager Tag
Criteria Answer Action (user defined field 2)

Q1

Q2

Q3

Q4

Q5

Intervention: did the intervention utilise computer, internet, Yes Go to Q2

mobile telephone or other electronic aids (other than No Exclude Exclude owing to
conventional mass media such as TV or radio advertisements) intervention

to:

= (1) generate failored materials; and/or

= (2) present or deliver information (which may not necessarily
be tailored); and/or

= (3) facilitate communication, e.g. chatrooms, blogs, e-mails
(except telephone conversations); and/or

= (4) increase the recruitment
of/for a smoking cessation programme?

Check if: Yes Exclude Exclude owing to
The intervention targeted solely on smokeless tobacco intervention

The intervention aimed at modifying the behaviour/enhancing No Goto Q3
the performance of the providers of a smoking cessation

programme rather than aiming at smokers

The computer/electronic aids were used solely for monitoring

smoking behaviour/collect information (without using the

information to generate further feedback)

Population: are the study participants predominantly adults (age  Yes Go to 04

> 18 years)? No Exclude Exclude owing to
population

Study design: is the study a randomised controlled trial, quasi- Yes Go to Q7
randomised controlled study*, or an interrupted time series? No Goto Q5

Study design: is the study a full economic evaluation (i.e. Yes Include Include for economic
cost-effectiveness analysis, cost-utility analysis, cost-benefit review

analysis)? No Go to Q6
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Reference Manager Tag

Criteria Answer Action (user defined field 2)
Q6 Study design: does the paper describe: Yes Tag To be considered for
(1) a systematic review; Supplementary supplementary review
(2) a non-randomised or uncontrolled study of an intervention;
or Studies describing
(3) the methodological design, process evaluation and/or intervention costs flagged
qualitative research of an intervention; or FAO NJW/JJM
(4) cost of an intervention in the UK? No Exclude Exclude owing to study
design
Q7 Comparison: was the same computer and/or electronic aid(s) Yes Exclude Exclude owing to
used in both/all the groups being compared (and thus the study irrelevant comparison
was actually assessing the effectiveness of something else, e.9. g Goto Q8a
mood management course + e-mails versus e-mails)?
Q8a Outcome: was an outcome associated with smoking cessation™  Yes Include. Go to Include for effectiveness
(e.g. point prevalence or prolonged abstinence) and/or Q8b review
motivation to quit smoking reported? No Goto Q9
Q8b Outcome: does the study also include a full economic evaluation ~ Yes Include Include also for economic
(i.e. cost-effectiveness analysis, cost-utility analysis, cost- review
benefit analysis)? No No further action
Q9 Check: was the smoking cessation outcome(s) of the study Yes Include (& append  Include for effectiveness
reported in another paper? to the main paper  review (see main paper
which reported [Ref ID])
the outcome)
No (1) Contact author (1) Query -contact author

and if data not
available

(2) Exclude

(2) Exclude owing to
outcome

* Using a method of allocation that is not strictly random but is unlikely to introduce bias such as allocation of alternative options to consecutive
participants enrolled. ** If the intervention was a ‘prevention and cessation’ programme, was the outcome for smoking cessation (i.e. not just

197

decreased frequency or becoming a non-regular smoker) reported for baseline smokers?
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Appendix 3

Data extraction form

Author year Trial name

Ref Man ID Trial ID

Citation

Related references

Reviewer Double checked by
Last updated

Note (e.g. action to be taken; specific query to be clarified)

Summary tick boxes
(To fill in during or at the end of data extraction; put ‘X’ against a suitable category or categories.)

Population

(readiness to quit if given)

Pre-contemplation (not currently considering stopping smoking)
Contemplation (willing to consider a quit attempt)

Preparation (interested in stopping smoking)

Other (please state)

Age

Adults

Adolescents

Other (please state)

Intervention(s) and comparator(s)

Intervention Comparator 1 Comparator 2 Comparator 3
Computer-generated tailored materials
Stand-alone computer programs (i.e. not web based)
Mobile phone text messages
E-mails
Newsletters
Websites (static)
Websites (interactive)
Web-based questionnaires
Chat rooms
Blogs
Other electronic aids (please state)
Printed, untailored material
One-to-one face-to-face counselling
One-to-one telephone counselling
Group counselling
NRT
Supporter
Other
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Comparisons (possible programme effects)

Tailoring effect — as oppose to general, untailored material
Media effect (audiovisual effect) — as opposed to printed material
Immediate feedback (‘interactive’ or ‘give and take’) — as opposed to delayed feedback delivered by post

Time/location effect (+ anonymous + autonomy?) — website, blogs, chat room, etc., offer the advantages of being
accessible at any time and from any location (obviously still subject to availability of internet connection) and other potential
advantages such as being able to be anonymous and to access the intervention only when someone

Low cost/high volume — e.g. e-mails, SMS could simply be used to replace mailed or telephone reminders or ‘boosters’
because of the advantage of cost and coverage

Study design

Population
No. approached
No. enrolled

No. randomised
Intervention/ comparator
No. available at further time points

Method of recruitment

Inclusion/exclusion criteria

Intervention(s)

Details e.g. Setting; contents and ways of delivery; duration and frequency

Comparator(s)

Details e.g. Setting; contents and ways of delivery; duration and frequency

Common to both interventions and comparators

Outcome measures (state whether not reported (NR), do not leave blank)

Point prevalence abstinence Definition:
Prolonged (population-based) or  Definition:
continuous abstinence

Biochemical validation? Yes/no /unclear

If yes, give details:
Other outcome measures

(please list) e.g. Intention to
quit, self-efficacy, other possible
mediators, process evaluation

Time points at which outcomes were measured
Trial duration/last follow-up

Statistical methods
1. Power calculation done? Yes/no/unclear
If yes, give details:
2. Methods of analysis (briefly describe):
3. Methods of dealing with missing data (briefly describe):
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Quality assessment
1. Was randomisation adequate? Yes/no/unclear
Adequate: computer, random number table Give details:
Inadequate: alternation; the use of case record numbers, dates of birth or day of the week
2. Was allocation adequately concealed? Yes/no/unclear
Adequate: Give details:
= centralised (e.g. allocation by a central office unaware of subject characteristics) or pharmacy-controlled

randomisation

= prenumbered or coded identical containers, which are administered serially to participants

= on-site computer system combined with allocations kept in a locked unreadable computer file that can be
accessed only after the characteristics of an enrolled participant have been entered

= sequentially numbered, sealed, opaque envelopes
Inadequate:

= Alternation; the use of case record numbers, dates of birth or day of the week, and any procedure that is
entirely transparent before allocation, such as an open list of random numbers

3. Were the groups similar at baseline? Yes/no/unclear

If dissimilar, was this explained or adjusted for? Give details:

4. Was care received by the groups similar other than the intervention? Yes/no/unclear
Give details:

5. Was contamination between groups acceptably low? Yes/no/unclear
Give details:

6. Were there significant dropouts (>20%) Yes/no/unclear
Give details:

7. Were there any imbalances in dropouts between groups? Yes/no/unclear

7.1 1f so, were they explained or adjusted for? Give details:

8. Did the analysis include an ITT analysis? Yes/no/unclear
Give details:

Results

Patient characteristics
Whole study Intervention Comparator 1 Comparator 2
Mean age (SD) [range]

% male

Smoking history

Mean no. cigarettes smoked/ day (SD)
Mean no. years smoking (SD)

Stage of change (1)

Other

Outcomes

Intervention (n) Comparator 1 (n) Comparator 2 (n) OR or RR 95%Cl  p-value

Point prevalence
abstinence

Prolonged abstinence
Other

NA, not applicable; NR not reported.
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to the address below, telling us whether you would like
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We look forward to hearing from you.
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