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ABSTRACT
Reviews of internet-based behaviour-change
interventions have shown that they can be effective but
there is considerable heterogeneity and effect sizes are
generally small. In order to advance science and
technology in this area, it is essential to be able to
build on principles and evidence of behaviour change
in an incremental manner. We report the development
of an interactive smoking cessation website,
StopAdvisor, designed to be attractive and effective
across the social spectrum. It was informed by a broad
motivational theory (PRIME), empirical evidence,
web-design expertise, and user-testing. The
intervention was developed using an open-source web-
development platform, ‘LifeGuide’, designed to
facilitate optimisation and collaboration. We identified
19 theoretical propositions, 33 evidence- or theory-
based behaviour change techniques, 26 web-design
principles and nine principles from user-testing.
These were synthesised to create the website,
‘StopAdvisor’ (see http://www.lifeguideonline.org/
player/play/stopadvisordemonstration). The systematic
and transparent application of theory, evidence, web-
design expertise and user-testing within an open-
source development platform can provide a basis for
multi-phase optimisation contributing to an
‘incremental technology’ of behaviour change.
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BACKGROUND
Reviews of internet-based behaviour-change inter-
ventions have shown that they can be effective but
there is considerable heterogeneity and effect sizes
are generally small [1–4]. In order to advance
science and technology in this area, it is essential
to be able to build on principles and evidence of
behaviour change in an incremental manner. Un-
fortunately, internet-based interventions tend to be
treated as ‘black boxes’ with limited description of
their content or the principles used in their devel-
opment. As a result, once such interventions have

been tested, whether or not they turn out to be
effective, subsequent development cannot take
advantage of the previous experience. This paper
describes the development of a theory-based, inter-
active smoking cessation website, StopAdvisor,
designed to be attractive and effective across the social
spectrum. We used an open-source web-development
platform, LifeGuide (www.lifeguideonline.org), as a
starting point for a process of optimisation of behav-
iour change technology [5]. To our knowledge, this is
the first attempt to be fully transparent about the
content and development of an internet-based behav-
iour change intervention.
Since smoking remains the largest single prevent-

able cause of premature death and illness worldwide
[6], there is a pressing need to find better ways of
helping smokers to stop. The most effective smoking
cessation intervention involves face-to-face behaviou-
ral support combined with medication [7]. However,
even in the UK where it is provided free of charge to
any smoker who wants it, use of behavioural support
is rare, at approximately 5 % of quit attempts [8].
Although telephone support can be effective, few
smokers use it [9]. The internet is a largely untapped
mode of support which has the potential for wide
reach and for helping people who do not wish to
engage in face-to-face behavioural support [10, 11]. It
can also have extremely low cost per user [12].
The potential effectiveness of internet-based

smoking cessation interventions has been the sub-
ject of three recent systematic reviews and meta-
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Implications
Policy: It is feasible to invest in intervention
development that systematically applies theory,
evidence, expertise and user-engagement.

Research: Transparency and an open-source
development platform should contribute to an
‘incremental technology’ of behaviour change.

Practice: It is possible to report transparently on
a systematic development process and the result-
ing content.
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analyses [1–3]. These reported a significant effect
overall but considerable heterogeneity, not only in
design and outcomes, but also in the quality and
usability of the specific online interventions. This
makes smoking cessation highly suitable for the
application of transparent design principles to begin
the process of intervention optimisation.
In addition to transparency in reporting content and

development, open-source software is another impor-
tant factor that can promote the optimisation of
internet interventions. Open-source software is avail-
able in source code form and provided under a free
software license. LifeGuide is a new open-source
development platform and has been used by research-
ers to create websites which provide tailored long-term
support for behaviour change [13]. The platform
facilitates intervention development by allowing
researchers to rapidly test the effects of intervention
components and easily modify and improve compo-
nents based on early findings. It also facilitates
evaluation and dissemination of successful interven-
tion components, allowing researchers to pool data
(e.g. for meta-analysis of the effects of intervention
components), and share components for use in future
interventions. Such flexibility provides the ideal
platform to build an incremental technology of
behaviour change, with researchers able to alter
specific features of the intervention and examine the
resulting effects. Experimentation with internet-based
interventions has the additional advantage of address-
ing concerns about the fidelity of intervention delivery
by precisely recording which uniform BCTs are
delivered to each participant [14]. For these reasons,
StopAdvisor was developed in LifeGuide.
Sources of information that can contribute to

principles of internet intervention design include
psychological theory, direct evidence of effectiveness,
empirically derived principles of web design, and user
testing. Psychological theory can provide broad
guidance on the approach and appropriate targets for
specific components of the website (e.g. cravings, self-
confidence). Direct evidence on effectiveness of par-
ticular components can suggest what components
should be included. Web-design principles are crucial
to ensuring that the user experience is positive and
functional. User testing is required because theory,
prior evidence, and web-design principles cannot take
account of the multitude of factors that may come into
play or the effects of interactions between those factors
in a given intervention within a particular context.
A final important consideration when developing

internet interventions is the ‘digital divide’: disad-
vantaged smokers tend to use the Internet less [15].
Disadvantaged smokers also want, and try, to stop as
much as other smokers but find it more difficult [16].
It is therefore vital that disadvantaged groups are
not excluded by their relative lack of access and
familiarity. To this end, there is evidence that these
digital divide issues can be mitigated by including
disadvantaged groups in the design process [17, 18].
Therefore, in an attempt to make the current

intervention effective across the social spectrum
our user-testing was conducted with disadvantaged
smokers. Disadvantage was operationalised on the
basis of occupation and educational attainment.
This paper describes the process of development of

the StopAdvisor intervention under the headings of:
theory, empirical evidence, expertise in website design
and user-testing with a panel of disadvantaged smok-
ers. It also provides a full description of the interven-
tion, which is currently being evaluated in a
randomised controlled trial (ISRCTN99820519).

METHODS
In this section, we outline the processes by which we
selected and refined intervention content. The
detailed description of the content is presented in
the Results section.
Both the content and format of the intervention

were developed based on principles generated by (a)
the PRIME theory of motivation, (b) empirical
evidence from the field of smoking cessation and
behavioural science more generally, (c) the experi-
ence of members of the research team in designing
web-based behaviour change interventions, and (d)
engaging the target population in user-testing. The
principles arising from these sources were applied to
intervention design by a multidisciplinary team
reflecting expertise in the above areas.

Theory
PRIME Theory was chosen because it incorporates
the different facets of motivation that have been
shown to be important in cigarette addiction and
smoking cessation [19]. It is a broad theory of
motivation that states that behaviour is determined
on a moment-to-moment basis. At any given
moment, action arises from the strongest of compet-
ing impulses and inhibitions, which arise from
multiple and inconstant sources including stimu-
lus–impulse associations and motives (feelings of
anticipated pleasure, satisfaction or relief). Motives
can be generated by evaluations (beliefs about what
is good and bad), which are in turn often generated
by plans (self-conscious intentions regarding future
action). Applied to smoking cessation interventions,
PRIME Theory would require smokers to make a
personal rule (plan) not to smoke. The rule must
have very clear boundaries and be linked to
emotionally important aspects of identity in order
to generate sufficiently powerful desires to inhibit
strong urges to smoke that arise on a moment to
moment basis. In order to increase the success of
smokers' abilities to inhibit urges, an internet-based
intervention should visually encourage an identity
shift from smoker to non-smoker, and be simple to
use, highly rewarding and reinforcing. In addition,
the probability of success would be enhanced by
promoting avoidance of cues that elicit urges to
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smoke, specific actions to mitigate those urges or
prevent them resulting in lapses, effective use of
medication to reduce smoking urges, and adoption
of strategies that maintain mental energy required to
exercise self-control. The emphasis should be on
preventing, minimising and combating momentary
impulses to smoke. As much attention should be
placed on generating desire to use the website as to
the effect of the website in addressing urges to
smoke. This means paying close attention to aes-
thetic appeal and minimising demands on the user.
An overview of PRIME theory as it applies to this
intervention was written by RW and presented to
the study team for discussion. The key theoretical
principles relevant to the intervention were agreed.

Empirical evidence: smoking and behavioural science
Reliable taxonomies of behaviour change techniques
(BCTs) used in behavioural support for smoking
cessation have been developed and used to investigate
associations between specific BCTs and successful
quitting [20–23]. On the basis of these associations,
other direct evidence on the effectiveness of particular
techniques (e.g. [24, 25]), and PRIME theory, a core set
of BCTs was selected by the study team and linked
together in a variety of ways consistent with their use in
the evidence-based and successful NHS Stop Smoking
Services. This approach is based on an expert Stop
Smoking Advisor being both a ready source of
information that smokers trying to stop may want or
need, and a guide to help the smoker through the
process of stopping, using a structured quit plan.
StopAdvisor was designed to follow as far as possible
the quit plan that would be in operation in a well-run
Stop Smoking Service, with an emphasis on those
BCTs that are well suited to delivery by internet. It
aimed to simulate personal contact asmuch as possible.

Expertise in website design
Team members’ expertise in website development
came from the experience of leading and participat-
ing in the development of a number of interactive
web-based interventions [13, 26–31]. This produced
principles of how to maximise engagement, for
example by optimising the aesthetics, credibility
and interactivity of the site [32] and employing a
hybrid architecture combining tunnelled exposure
to key messages and choice of content from a menu
[33].Website content was guided by an assessment of
the balance between (1) maintaining motivation to
stop and maximising self-regulatory capacity and (2)
avoiding burdening users in a way that would deter
them from making further use of the website. Every
BCT that was included in the site was assessed in
these terms.

User-testing with a panel of disadvantaged smokers
We conducted user-testing of the prototype website,
developed on the basis of the above principles, to

assess preliminary functionality, acceptability, us-
ability and engagement. The intervention was
piloted with 24 smokers who reported either having
no post-age 18 qualifications or one of the following
occupational categories as described within the
National Statistics Socio-Economic Classification
[34]: ‘never worked’, ‘long-term unemployed’, or
‘routine and manual’. Eligible smokers also needed
to express an interest in making a quit attempt and
be willing to use a stop-smoking website. Recruit-
ment was via an advertisement placed in a regional
free newspaper and a database of smokers who had
volunteered to be contacted about smoking-related
studies. This qualitative piloting involved both in-
depth interviews and ‘think aloud’ testing [35].
Interviews were designed to inductively explore
beliefs surrounding use of an internet interven-
tion to aid smoking cessation. The ‘think aloud’
method involved users working through sections
of the intervention and saying whatever came to
mind as they did so. The interviews were
recorded and transcribed. The data were ana-
lysed to identify both the general beliefs of the
target group and the specific content, format and
navigation-related feedback. These beliefs and
feedback were used to modify the relevant
components of the intervention.
The user testing (described below) was approved

by the ethics committee of the University of South-
ampton (Study ID: 1122).

Procedure
First, the team agreed the theoretical basis and
principles underpinning the intervention. Next,
relevant literature was reviewed and then monitored
for updates using automatic alerts. Having estab-
lished theoretical and empirical principles, the team
reached consensus over the overarching theme and
design. From this stage onward development meet-
ings were formulaic: the team met regularly to
evaluate progress, plan the future allocation of
resources, resolve implementation issues, and pres-
ent and review new evidence arising from the
literature, conferences or user-testing.
Draft versions of all pages were created in Life-

Guide’s Virtual Research Environment (VRE),
allowing fluid online feedback, comments and
amendments on their implementation. Applying
the theoretical, empirical and design principles
within the VRE, the development process involved
an iterative process of

1. Drafting sections of the website
2. Comments from study team members and expert

advisors (e.g. graphic designer and professional
writer)

3. Revising those sections according to the comments
4. Testing the content with a panel of disadvantaged

smokers
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5. Linking sections together and applying the above
to the larger sections until the full website was
completed

Beyond the VRE, an overall flow-chart of the site
structure and manual were developed and main-
tained in the latter stages of development. These off-
line documents provided a useful and complemen-
tary overview because by this stage the website was
extensively tunnelled and tailored from the perspec-
tive of an end-user.

RESULTS
Principles informing intervention development
From PRIME theory, 19 principles were identified
as key to the intervention: eight that directly
addressed motivation, three addressing self-regula-
tory capacity and skills, one addressing adjuvant
activities and seven promoting engagement with the
intervention (Table 1).On the basis of these princi-
ples and empirical evidence on the effectiveness of
particular techniques, a total of 33 BCTs were
included that are labelled within the ‘smoking
taxonomy’ [20] as BM1–10; BS1–4, 6–8, 10–11;
A1–3, 5; RD1–2; RI4; RC1, 4–6, 8–10.Twenty-eight
principles of website design were identified by the
study team (Table 2) and a further nine were
identified by user-testing (Table 3). An illustrative
list of intervention components resulting from the
iterative process of applying principles and BCTs to
intervention development are shown in Table 4.

Intervention structure and content
The programme will take users from preparation for
the target quit date, to the quit date itself and then
encourage them to report important information
that the programme will use to help them overcome
difficulties that they encounter. The pre-quit tailor-
ing will be based on the following: reasons for
quitting, intended use of medication, speed and
success in obtaining medication, type of medication
and quit date. The preparatory guidance will focus
on the following: acquiring appropriate medication
and using it optimally, making changes in routines
to minimise difficulties and urges to smoke after the
target quit date, developing specific coping strategies
for when difficulties arise, and having clear expect-
ations about the natures of those difficulties. Post-
quit tailoring will be based on participants’ reports
of: abstinence, urges to smoke, confidence in ability
to remain abstinent, use of medication and antici-
pated frequency of stressful or social events. The
guidance offered in response will involve specific
advice on how to address these problems and plan
to minimise their future occurrence. The overall
website structure and the post-quit sessions are
shown in a flow-chart (Fig. 1) and described in more
detail in the following subsections.

Sign-up and assessment
Participants will read information about the study,
give consent, and then complete baseline measures.

Welcome-information and medication prompting
Participants will be welcomed to the intervention
site (StopAdvisor), where they will be able to find
out more about the website in general (including a
screencast demonstration of the website’s structure).
They will read about cravings and the brain, the
importance of medication in reducing symptoms
and regarding smoking as ‘not an option’, and the
benefits of engaging in a behavioural support
programme, i.e. our web intervention. Next, users
will be asked to identify their reasons for quitting.
They will then read about the different forms of
medication and make a decision on how they will
proceed with medication. If they need to get
medication, they will be able to take as long as
2 weeks to obtain it. Once their chosen time has
passed, they will receive an email enquiring whether
they have their medication. The email will also ask
them to log-in and set a quit date. If participants
choose not to use medication, or already have their
medication, then they will be immediately directed
to the page where they can set their quit date.

Quit date selection, lead up to quit date
Participants will be given a 2- to 14-day window to
set their quit date. They will be advised to allow a
week to prepare effectively for their quit attempt and
will also receive medication-specific advice. Once
participants have set their quit date, they will be sent
an automated email confirming their choice and
recommending that they keep to their chosen date.
On the day before, and on their quit date, they will
be sent further emails inviting them back to the site
to read about quit preparation techniques and
information. Participants will have the chance to
plan their last cigarette and request a supportive text
message at the planned time. Also, they will receive
information and advice intended to cover the
following topics: withdrawal symptoms and the
management of expectations; avoiding potential
cues and triggers to urges; using social contacts
and social support; avoiding high risk situations; the
importance of abrupt cessation and commitment
prompting.

Post quit date, week 1
Participants will be invited back to the website every
day in the first week of their quit attempt. After
signing in, they will have the option to address any
quick concerns using a FAQ-style menu or to begin
their personalised session. Participants beginning
their session will be asked if they have smoked
since their last visit. Those who say no will receive
positive and encouraging feedback. Those who say
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they have had a slip will be directed to complete
abstinence information. This information will repeat
the rationale for the importance of the ‘not a puff’
rule. Those who report smoking as normal will be
encouraged to reflect on what they have learnt from
the experience, and then to have a break. Once they
feel ready to try again, they will be encouraged to
see a stop-smoking practitioner and recommended
to visit www.smokefree.nhs.uk.
Participants who have avoided a full relapse will

be asked about their confidence. Depending on their

response, participants will be directed to pages on
how to deal with low or high confidence. Both will
provide supportive messages aimed at boosting their
motivation and self-efficacy, although in the latter
case the advice will be very brief. For those with low
confidence, advice will also variously include the
provision of normative information and a re-itera-
tion of self-selected reasons for quitting.
Next, participants will be asked to rate the extent

of their cravings. They will select from a number of
options. Each option will take them to information

Table 1 | PRIME Theory principles underlying intervention design

Directly address motivation

1. Establish a very clear mental image of the goal of becoming an ex-smoker and how to get to it with the help of the
quit plan.

2. Construct the personal rule such that it will generate strong resolve whenever needed (clear boundaries: ‘not
even a puff’, achievable: ‘day at a time if necessary’, applicable to every relevant situation: ‘no matter what’).

3. Associate adhering to the rule with things to which the smoker has strong emotional attachment/central aspects
of their identity (e.g. good role model for others, protecting loved ones).

4. Develop new sources of desire not to smoke and maximise the impact of existing sources of desire (e.g. wanting
to keep the achievement to date).

5. Change aspects of identity that promote smoking (e.g. an ‘unhealthy’ person) and foster aspects of identity that
promote not smoking (e.g. a healthy persona), in a way that supports rather than conflicts with other core aspects
of identity (e.g. a rebel).

6. Change beliefs that generate a desire to smoke (e.g. that smoking helps with stress) in such a way that negative
images of the results of smoking are generated.

7. Maximise the experience of reward they obtain from moving towards their goal of becoming an ex-smoker (e.g. by
helping them visualise their achievement).

8. When describing what to expect ensure that it is phrased positively but realistically.

Maximise self-regulatory capacity and skills

9. Avoid cues that will trigger strong urges to smoke (e.g. through social or environmental restructuring).

10. Develop effective ways of distracting attention from smoking cues in the environment and from urges to smoke
when they occur (e.g. by developing as routine activity).

11. Maximise levels of mental energy available to exercise self-control (e.g. by teaching ways of avoiding or reducing stress).

Make effective use of adjuvant activities

12. Make most effective use of medications that reduce the urges to smoke (e.g. by making sure that they choose the
best medication, have appropriate expectations, use it properly and for long enough, and are not put off by side effects).

Promoting engagement

13. Establish a ‘rapport’ between the smoker and personification of the website (e.g. by creating a visual sense of the
team behind the website who want the smoker to succeed) and use language that expresses shared understandings
and empathy. Give feedback to the user to show that the program ‘understands’ his or her situation.

14. Set up clear expectations concerning how the site will be used early on.

15. Keep demands on the smoker to a minimum (e.g. for every question asked of the smoker calculate the cost in
terms of making the site unattractive versus the benefit in terms of helping to tailor the website).

16. Make use of the site as habitual as possible in terms of the location of different elements, consistent forms of
interaction and clear associations between goals that smokers may have and actions needed to achieve these.

17. Keep main pages as simple and visually appealing as possible but encourage and make it easy for smokers to
explore the site to find out more information.

18. Always provide users with a rewarding experience when they visit the website. Each interaction must provide
pleasure, satisfaction and/or relief, combat a tendency to habituate to website materials, and establish strong
anticipated pleasure, satisfaction or relief for the next session. Do not require users to enter more than a few
responses on a page without immediately rewarding them with answers to concerns, advice that is perceived as
useful and information about themselves that they find interesting.

19. From the user’s perspective the website must provide desired information and advice and not be an overt
attempt to motivate.
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about cravings, and importantly, how to reduce
them. Techniques will be matched to the extent of
the craving. If participants report low cravings they
will be encouraged and informed that they are
becoming less dependent and moving towards being
non-smokers.
After the craving advice and tips, participants who

elected to use medication will be asked if they are
still using it. If participants are still using medication

and also reported low cravings, they will be
provided with positive, encouraging feedback, and
a reiteration of why medication is important in
supporting their quit attempt. If participants are still
using medication but also reported high cravings,
then they will receive a reminder on how to use
their medication correctly in addition to the positive,
encouraging feedback, and the reiteration of the
importance of medication. If they have not been

Table 2 | Principles of website design identified by the study team

1. Where possible use images (photos, graphics, or video) to convey information.

2. Present new information each time the website is accessed.

3. Promote engagement by using text messaging and emails.

4. Give control, choice and personal relevance by asking questions.

5. Keep text as brief as possible.

6. Use bullet points.

7. Try to avoid grouping more than two sentences together.

8. Use a hybrid architecture to combine tunnelled exposure to key messages and choice of content from menus.

9. Provide additional information in both the menus and dialogue sessions for those who want it.

10. Navigation must be consistent and straightforward.

11. Avoid a patronising tone in the text.

12. Reading level to age 14.

13. Make as interactive as possible — questions, tailored feedback, videos, audio, gallery, emails, text messaging, etc.

14. The website must look professional.

15. Layout pages to avoid scrolling on the most popular screen resolution of 1024×768.

16. Keep consistency throughout with regard to layout and grammar.

17. Avoid small text.

18. Avoid replication.

19. Remove all unnecessary words.

20. Try not to use words longer than six letters where possible.

21. Personalise as much as possible.

22. Use ‘chatty’ everyday language, avoiding formality as much as possible.

23. Express content in brief and specific terms.

24. Structure sections to take no more than 5–10 min of the users time at each login.

25. Feature an interactive component in each section of the text, either through the form of a question, text entry,
video or audio clips.

26. Emphasise choice as much as is possible.

Table 3 | Principles of website design identified by user-testing

1. Make font consistent on all buttons. Also, include richer tone buttons, especially early on.

2. Keep number of fonts in main banner logo to a minimum.

3. Increase the number of pages with logos and pictures on them.

4. Make greater use of bold to emphasise key points and improve design.

5. Repeatedly emphasise the basic structure of the site and the programme, including a screencast video to
demonstrate the site.

6. Remove unhelpful jargon and terminology (e.g. NRT, intervention, medication).

7. Manage expectations about the site in general, and specifically about terms like personalised and tailoring by
explaining them.

8. Encourage regular use of the site to overcome the belief it should only be used if ‘things are going badly’.

9. Personalise the ‘source’ of StopAdvisor (e.g. expanding the ‘about team’ section and adding smoking histories).
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Table 4 | StopAdvisor components: description and rationale

Intervention component PRIME Theory principle(s) BCT(s) Website expertise

1. Text encouraging users to
repeat to themselves:
‘Smoking is not an option’.
Explain and introduce a
motto: ‘Not a puff — no
matter what’ and an image
to accompany this.

Construct personal rule to
generate strong resolve.

BM6 (Prompt commitment
from the client there and
then); BM8 (Strengthen ex-
smoker identity); BM10
(Explain importance of
abrupt cessation).

Eye catching image will be
attractive. Provision of a
simple motto that can be
easily remembered can be
taken away from the
website and used/referred
back to throughout the day.

2. Text encourages users to
spend some time thinking
about who they want to be
in the future. They are
asked to consider positive
identities they might wish
to take on once they have
successfully completed
their quit attempt.

Associate non-smoking to
central aspects of identity.

BM8 (Strengthen ex-smoker
identity).

This exercise has a positive
focus. This, importantly,
may again associate
positive experiences, or
positive images, with use
of the website and the
programme in general —
fostering engagement.

3. Text offers reassurance and
suggests high craving are a
normal part of quitting
smoking.

Develop new, and maximise
impact of existing, sources
of desire not to smoke.

BM5 (Provide normative
information about others’
behaviour and experiences);
RC1 (Build general rapport);
RC6 (Provide information on
withdrawal symptoms);
RC10 (Provide reassurance).

Simple text may reassure
users, and sustain effort to
participate with the
programme despite high
cravings remaining.

4. Users are required to identify
reasons for wanting to stop
smoking. Importantly, they
are given space to engage
with these elements.

Develop new, and maximise
impact of existing, sources
of desire not to smoke.

BM9 (Identify reasons for
wanting and not wanting to
smoke).

Using radio buttons
encourages engagement
with the site. The
information will be
presented back to the
participants.

5. Users are presented with
key facts regarding how the
body starts repairing itself
immediately, as soon as
the smoker stops.

Develop new, and maximise
impact of existing, sources
of desire not to smoke.

BM1 (Provide information on
consequences of smoking
and smoking cessation).

Facts can be presented in a
quick and ‘punchy’
manner. This small amount
of text carries a strong
message regarding the
benefits of quitting
smoking.

6. It will be suggested that
users visualise, in some
detail, being told they have
a serious illness.

Develop new, and maximise
impact of existing, sources
of desire not to smoke/
Change aspects of identity
that promote smoking.

BM1 (Provide information on
consequences of smoking
and smoking cessation);
BM8 (Strengthen ex-
smoker identity)

Strong use of mental imagery
in this task will remind
users of the negative
health consequences of
smoking. It is a simple task
that is easy to imagine,
thus promoting
engagement.

7. When users get to a certain
point without smoking a
cigarette (8–10 days or
more) they will be asked to
reflect on this positive
progress and use it to build
confidence and continue
with the quit attempt.

Develop new, and maximise
impact of existing, sources
of desire not to smoke.

BM2 (Boost motivation and
self efficacy); BM4 (Provide
rewards contingent on
successfully stopping
smoking); RC1 (Build
general rapport).

This positive message will be
designed specifically to
promote sustained
engagement with the
intervention.

8. Users are encouraged to
think about how well they
are doing, and how they
need to remember to
reward themselves, by
doing something they
like — that does not
remind them of smoking.
They are provided with
examples.

Develop new, and maximise
impact of existing, sources
of desire not to smoke/
Maximise experience of
reward from moving
towards goal.

BM2 (Boost motivation and
self efficacy); BM7 (Provide
rewards contingent on
effort or progress); BS10
(Advise on conserving
mental resources).

This positive message aims to
promote engagement by
reminding users that a quit
attempt need not be a
struggle at all times. It may
elicit positive affect,
leading to a positive
association with the
website.
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9. Users are encouraged to
visualise an image of
smoking as a battle. They
are to think of themselves
as winning the battle. A
catching image will be
provided.

Maximise experience of
reward from moving
towards goal.

BM2 (Boost motivation and
self efficacy).

An eye-catching image will be
used draw attention to this
message, focusing
smokers’ attention on the
goal at hand.

10. A section will focus on the
use of ‘buddies’ — teaming
up with someone who is
also trying to quit. Another
will advise users on the
potential benefits of telling
family friends and
colleagues.

Avoid cues that trigger
urges to smoke.

BS3 (Facilitate action
planning); BS11 (Advise on
avoiding social cues for
smoking); A2 (Advise on/
facilitate use of social
support).

This may promote the use of
a network of social
contacts to quit together.
Users will be asked to type
a specific plan for telling
others, which will
encourage engagement
with the website.
Additionally it provides
another arm in the
multifaceted approach to
the intervention.

11. Users will be advised that
there are some daily
routines that can trigger
cravings, and suggested
changes to those routines
will be recommended.

Avoid cues that trigger
urges to smoke.

BS7 (Advise on changing
routines).

This section offers
interaction, through users
considering their day-to-
day activities, and applying
the tips to their problem
situations.

12. Users are asked to identify
situations where they think
they might smoke. Then,
generate their own way of
dealing with it.

Avoid cues that trigger
urges to smoke.

BS1 (Facilitate barrier
identification and problem
solving); BS2 (Facilitate
relapse prevention and
coping).

More of a challenge, this
activity will provide users
with a chance to think
about what they do already
to help themselves stop
smoking. Also, this gives a
chance to engage more
actively as users provide
their own contribution.

13. Users are asked to note
down activities they might
use to keep themselves
busy, when they feel the
urge to smoke.

Develop effective ways of
distracting attention.

BS2 (Facilitate relapse
prevention and coping).

Users engage with the
webpage and write down
activities, rather than just
reading.

14. Users are encouraged to
use brisk exercise when
they experience a craving.

Develop effective ways of
distracting attention.

BS2 (Facilitate relapse
prevention and coping).

This is brief, potentially very
effective advice — ideally
suited to a web context,
providing valuable
information with little time
commitment.

15. A section will explain the
potential benefits of using
glucose tablets to suppress
cravings.

Develop effective ways of
distracting attention.

BS2 (Facilitate relapse
prevention and coping).

This advice provides another
potential route to reduced
cravings — creating the
perception that there is lots
on offer. This may reinforce
the potential usefulness of
the website.

16. Users will be provided with
advice and instructions
about how tensing and
relaxing areas of the body
can reduce cravings. Audio
will be used here.

Develop effective ways of
distracting attention.

BS2 (Facilitate relapse
prevention and coping);
BS10 (Advise on
conserving mental
resources).

Again, this provides users with
a skill they can take away
from the website and use
throughout the day. Coupled
with a growing body of
techniques this may
increase engagement with
the intervention through the
perception of useful tools.

Table 4 | (continued)

Intervention component PRIME Theory principle(s) BCT(s) Website expertise
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using medication they will read information about
how they should be using it, and the importance of
not only taking it, but using it correctly.
At the start of the first week, participants will then

engage with a section on coping with risky situa-
tions, which includes the opportunity to re-commit
to quitting and the offer of a supportive text message
to be sent at times of highest risk. They will then
come out of the ‘tunnel’ and be able to access
information and parts of the site as they choose. The

tunnelled sessions will be available every day
throughout the first week.

Post quit date, weeks 2–4
Participants will be offered fewer personalised
sessions (three in the second week, two in the third,
and one in the fourth and final week).They will
retain the option to login whenever they want and

17. Users are advised to
conserve their mental
energy. Depletion of
resources and cravings are
described.

Maximise levels of mental
energy.

BS10 (Advise on conserving
mental resources); RC6
(Provide information on
withdrawal symptoms).

This section will provide
participants with a positive
message: that it is
important to take time out,
and make sure they look
after themselves. Positive
messages stemming from
the website may reinforce
both the active technique
and regular engagement
with the programme.

18. Users are encouraged to
attend to small things in
their daily routine that may
support their quit attempt.
One such message is to try
going to bed earlier than
usual.

Maximise levels of mental
energy/Avoid cues that
trigger urges to smoke.

BS7 (Advise on changing
routines); BS10 (Advise on
conserving mental
resources).

This is simple advice which
can be expressed briefly,
and may takes users a day
further into their quit
attempt, thus reducing the
likelihood that they will
smoke.

19. Users will learn relaxation
techniques. These will be
presented through audio.

Maximise levels of mental
energy/Develop effective
ways of distracting
attention.

BS2 (Facilitate relapse
prevention and coping);
BS10 (Advise on
conserving mental
resources).

The use of audio for this
section increases the
variety of media used on
the website. Relaxation
training also provides
participants the
opportunity to develop or
learn a skill that they can
take away from the
website.

20. There will be a detailed
fully tailored section on
medication advice, for
those using medication
with the website.

Make most effective use
of medication.

BS2 (Facilitate relapse
prevention and coping);
BS3 (Facilitate action
planning); A1 (Advise on
stop-smoking medication);
A3 (Adopt local procedures
to enable users to obtain
free medication).

This section will be highly
tailored. This will increase
the perception of detailed,
individualized information.
This is critical to sustain
engagement. Use of
medication is also highly
likely to help with relapse
prevention.

21. Users will be provided
with supportive messages
of encouragement
throughout the
intervention.

Establish a rapport with
website/Always provide
rewarding experience.

BM2 (Boost motivation and
self efficacy); RC1 (Build
general rapport).

These messages will help to
portray the website as
supportive, and
understanding. They will be
provided both when a user
is feeling low in
confidence, and high in
confidence (in the latter
case they will be very
brief).

Table 4 | (continued)

Intervention component PRIME Theory principle(s) BCT(s) Website expertise
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address any quick concerns. The structure of the
sessions from week 2 to week 4 will be the same as
week 1. However, the content will continue to vary;
there will be a bank of 13 sets of corresponding
advice for each possible response to every question.
Consequently, there will be different information
and advice in every session even if the person
continually selected the same responses. The change
in advice offered will reflect current circumstances.

For example, if participants continue to report that
they have not smoked, there will be a greater focus
on their shift in identity — and how they are well on
the way to becoming a non-smoker and all the
benefits that includes. Similarly, the website will
reflect the sustained reporting of a difficulty. For
example, “We see that you have been feeling low in
confidence on a number of occasions. Our team
have seen many people who often feel low in
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(X  14) 

X Days 
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Fig 1 | Flow chart of overall website structure. Flow chart of structure for all post-quit sessions
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confidence and go on to quit successfully”. The
focus on new information, help, and tips is intended
to keep participants coming back to the website, and
participants will be told about how new information
will be made available in every session.
At the end of every session after their quit date, users

will have access to a personalised interactive menu.
This menu will include sections on ‘Your Progress’,
which will display days since their quit date, money
saved and likely health benefits; ‘Stories’, which will

include videos and text of ex-smokers discussing their
experiences since quitting; ‘Music’, ‘Gallery’, ‘Face-
book’, ‘Relaxation’, ‘FAQs’ and ‘Links’.

DISCUSSION
We have described the development of an interac-
tive smoking cessation website designed to be
attractive and effective across the social spectrum.
It was informed by a broad motivational theory
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Fig 1 | (continued)
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(PRIME), empirical evidence, web-design expertise,
and user-testing. During development, we identified
19 theoretical propositions, 33 evidence- or theory-
based BCTs, 26 web-design principles and nine
principles from user-testing. These were synthes-
ised and implemented to create the website,
‘StopAdvisor’.
Behaviour change interventions often suffer from

an insufficient reporting of content in their pub-
lished evaluations, which leaves researchers unclear
as to exactly what it was that made an intervention
effective [36]. In the context of the significant
heterogeneity of outcome associated with internet-
based smoking cessation interventions such inade-
quate reporting is of particular concern [1–3]. The
current paper demonstrates the feasibility of devel-
oping an internet-based smoking cessation interven-
tion through the systematic and transparent
application of theory, evidence, web-design exper-
tise and user-testing. This approach should be
equally applicable to the development of interven-
tions targeting other health behaviours.
The next stage is evaluation. We have recently

conducted a quantitative pilot study that demon-
strated StopAdvisor to have sufficiently promising
efficacy and usability to warrant a full-scale evalua-
tion of the website [37]. We are currently running a
randomised controlled trial that aims to evaluate the
efficacy of StopAdvisor and whether any identified
efficacy translates across the social spectrum
(ISRCTN99820519). It is a two-arm trial, with
participants randomised to the offer of StopAdvisor
or a static website that presents brief and standard
advice and followed up for up to 7 months after
enrolment. Following completion of the trial we will
use a ‘fractionated factorial design’ [5] to build
incrementally on whatever level of effectiveness is
achieved, by adding or substituting component
BCTs. These will be selected on the basis of analysis
of smokers’ interactions with the prototype version
of StopAdvisor, a theoretical analysis and initial
experimental testing. The use of LifeGuide to
develop StopAdvisor should facilitate this process.
We believe this to be the first study to develop and

trial an internet-based smoking cessation intervention
specifically intended to be attractive across the social
spectrum. Since disadvantaged groups are typically
less responsive to internet interventions, we engaged
with these smokers early in the website development
and modified content according to the qualitative
feedback we received. Using LifeGuide software
facilitated this process, allowing modifications at any
time without the requirement for programmers.
The main limitation to the systematic and trans-

parent reporting of the development of this inter-
vention relates to researcher judgment. In such a
large and complex intervention some decisions,
both about what to include in the intervention and
what to report upon here, will have been made

without being documented. We hope to have
mitigated this effect by keeping careful records of
the development process and reporting the content
in detail here.

CONCLUSION
It is feasible to develop an internet-based smoking
cessation intervention through the systematic appli-
cation of theory, evidence, web-design expertise and
user-testing. Moreover, it is possible to report
transparently on the development process and
resulting content. This transparency combined with
the use of an open-source development platform
should provide a basis for multi-phase optimisation
contributing to an ‘incremental technology’ of
behaviour change.
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