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Abstract

Background: The study aims to test the differential effects of a web-based text and a web-based video-driven
computer-tailored approach for lower socio-economic status (LSES) and higher socio-economic status (HSES)
smokers which incorporate multiple computer-tailored feedback moments. The two programs differ only in the
mode of delivery (video- versus text-based messages). The paper aims to describe the development and design of
the two computer-tailored programs.

Methods/design: Respondents who smoked at the time of the study inclusion, who were motivated to quit
within the following six months and who were aged 18 or older were included in the program. The study is a
randomized control trial with a 2 (video/text) * 2(LSES/HSES) design. Respondents were assigned either to one of
the intervention groups (text versus video tailored feedback) or to the control group (non-tailored generic advice).
In all three conditions participants were asked to fill in the baseline questionnaire based on the I-Change model.
The questionnaire assessed socio-demographics, attitude towards smoking, knowledge, self-efficacy, social
influence, depression, level of addiction, action planning, goal actions, intention to quit smoking, seven-day point
prevalence and continued abstinence. Follow-up measurements were conducted at six and twelve months after
baseline.

Discussion: The present paper describes the development of the two computer-tailored smoking cessation
programs, their components and the design of the study. The study results reveal different working mechanisms of
multiple tailored smoking cessation interventions and will help us to gain more insight into effective strategies to
target different subgroups, especially smokers with a lower socio-economic status.

Trial registration: Dutch Trial Register NTR3102

Background
Smoking tobacco is one of the most preventable causes
of illness and premature death in the world [1]. The
development of effective smoking cessation programs is
essential to prevent illnesses [2].
One effective strategy for health promotion that has

been developed during the last decades concerns com-
puter-tailored interventions [3,4]. CT has developed
since the 1990s as a new technique for health promo-
tion, as it provides the individual with personalized
information and feedback on health behaviour. Tailored

health messages are based on knowledge of a person
generated from his or her answers to a questionnaire on
issues related to health behaviour (in the case of smok-
ing, for example, the perceived advantages of smoking
and perceived support to quit smoking). Research has
demonstrated that tailored communication attracts and
keeps the individual’s attention [5]. Tailored information
has furthermore been shown to be more likely to be
read, remembered and considered personally relevant
[6]. CT programs can be either print delivered (delivered
by post) or web-based. One advantage of web-based CT
is that the user can follow the program in privacy at any
preferred time [7]. Furthermore, multimedia compo-
nents can be incorporated and it has the potential to
reach large audiences. CT is therefore increasingly
offered by the web.
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In the Netherlands, a range of empirical studies has
demonstrated the efficacy of web-based computer-tai-
lored programs compared with non-tailored programs
for several lifestyle behaviours [6,8] including smoking
cessation [8-11]. The effectiveness of computer-tailored
technology to smoking cessation has been reviewed and
tested in various studies [12,13].
Smoking prevalence in Dutch people with a low socio-

economic status (LSES) is higher than in people with a
high socio-economic status (HSES) [14]. People with a
low SES also begin to smoke at an earlier age [15] and
have more difficulties in quitting [16]. Several studies
suggest that health communication probably needs to be
different for LSES populations and suggest an approach
with less cognitive effort [17-19] that focuses more on
visual than on text information [20].
Consequently, the potential problem with CT smoking

cessation programs is that they rely heavily on text-
based messages and might therefore be less attractive to
LSES smokers. Cognitive psychologists emphasize learn-
ing from more than one modality source, since humans
actively process information with separate systems for
visual and verbal representations [21]. Several studies
suggest that videos may be more effective in attracting
attention and stimulating comprehension, especially in
LSES smokers and smokers unmotivated to change [22].
Video messages have been shown to require less mental
effort and less translation of abstract concepts to create
images [23]. Findings using the Elaboration Likelihood
Model suggest that LSES groups often do not process
information deeply [20]. Furthermore, research has iden-
tified that video presentation activates both visual and
verbal channels, which together may lead to better
learning outcomes [21]. Whereas text messages require
translation of abstract ideas to concrete situations, video
messages may help to focus the recipient more on the
basic message and help their understanding of the core
message and reasons for engaging in the desired beha-
viour. Lower educated and motivated groups may thus
profit in various ways from the utilization of videos and
illustrations in smoking cessation programs.
To test the effectiveness of video-based messages it is

important to use an experimental design in which the
information provided by the videos is comparable to the
text messages and a control condition. The video infor-
mation should therefore use the same basic messages as
the text version [24]. Yet as far as we know no studies
have been executed which test whether the use of
video-based messages alone (without any other anima-
tion effects, like cartoons, hyperlinks, etc.) has an added
effect on smoking cessation especially when targeting
less literate groups. Also little attention has been given
yet to the possible efficacy of video-based computer-

tailored smoking cessation interventions targeting LSES
smokers.
Besides method strategy it is also important to con-

sider the dosage of CT. Research has demonstrated that
multiple smoking cessation CT results in greater cessa-
tion effects than single tailored feedback letters [9].
Similar effects have also been found for other beha-
viours than smoking, e.g. physical activity and dietary
behaviour [7,25]. Multiple tailoring feedback moments
are therefore considered to be a useful strategy to imple-
ment for web-based computer-tailored smoking cessa-
tion programs as well.
The study whose protocol is described here aims to

include these different elements by developing and test-
ing two new e-health programs, incorporating multiple
computer-tailored feedback moments. The two e-health
programs differed only in the mode of delivery that was
used (video- versus text-based messages).
The main aim of this paper is to describe the develop-

ment of the two computer-tailored smoking cessation
programs, their components and the design of the effi-
cacy study.

Methods/design
The study protocol was submitted for approval to the
Medical Research Ethics Committee (MREC) of Atrium
Medical Centre Heerlen. The MREC reviewed the
research protocol and judged that no further MREC
approval was necessary for this study because patients
were not obliged to a certain act. Furthermore, the
questionnaires of the intervention were judged not to
have a deep psychological impact. Human subjects’
approval was obtained in line with the APA informed
consent ethical principles. At the beginning of the study,
all eligible participants were provided with information
on the study and asked to sign informed consent forms.

Target population and Inclusion criteria
Only respondents who smoked at the time of the study
inclusion, who were motivated to quit within the follow-
ing six months and who were aged 18 or older were
included in the study. Furthermore, respondents needed
to have internet access and had to be able to understand
the Dutch language sufficiently.

Study design
Respondents were randomly assigned to one of the two
experimental conditions or the control condition.

1. Text computer-tailoring: respondents received
computer-tailored text messages during several feed-
back sessions. The number of feedback sessions was
dependent on the respondents’ intention to quit
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smoking and their readiness to set a quit date within
a month.
2. Video computer-tailoring: respondents received
computer-tailored video messages during several
feedback sessions. The number of feedback sessions
was dependent on the respondents’ intention to quit
smoking and their readiness to set a quit date within
a month (the text messages mentioned in point 1
were replaced by videos).
3. Control group: participants received one short
piece of generic text advice.

More detailed information is provided in the ‘interven-
tion’ section.

Procedure
Recruitment
Participants were recruited by several recruitment stra-
tegies. First, smokers were recruited through general
practitioner (GP) practices. We asked about 150 GP
practices to refer smoking patients to our intervention
website. The GP practices received a letter which
entailed a description of the project, tasks for the GP
and the assistant and all necessary recruitment materi-
als. GPs willing to participate in our study were asked to
refer a minimum of 20 patients who met the inclusion
criteria to the intervention website over a period of 12
months.
Second, respondents were recruited by a mass

media approach, which consisted of calls in local
newspapers and websites of national health funds (the
Dutch Diabetes foundation, the Dutch Cancer Society,
the Dutch Foundation for a Smoke-free Future and
the Dutch Asthma Foundation). The calls directly
referred smokers who were interested in participating
in the study to the intervention website where they
could find more information about the project and
registration.
Third, smokers were also recruited via several Dutch

companies. We asked companies to bring the program
to the attention of their employees by means of adver-
tisements, announcements in staff magazines, internal
websites and/or by any other channels they used to
communicate with their employees. Similarly to the
other recruitment strategies, calls referred employees to
the intervention website.
The intervention website gave information about the

content of the program and explained that three differ-
ent versions of the program were to be tested. Respon-
dents were informed that they would be randomly
allocated to one of the three different program versions.
Participants were told that they could win 100 € after
completing all parts of the program and the follow-up
measurements at six and twelve months.

It was decided to use these mixed recruitment strate-
gies because previous studies by the Department of
Health Promotion at Maastricht University showed
these strategies are sufficient to reach many smokers
who are representative of the Dutch population of smo-
kers and could also help to reach a sufficient number of
LSES smokers [8,26].
Randomization
Smokers interested in quitting within the following six
months were invited to visit the intervention website
and could sign up with their own username and pass-
word. After signing up for participation, giving online
informed consent and passing through the inclusion cri-
teria, respondents were allocated to one of the three
conditions of the program. Randomization was per-
formed automatically by Tailor Builder computer soft-
ware (OSE, Sittard, the Netherlands). This software was
especially developed for the execution of web-based
computer-tailored programs [27].
Study course
The course of the study is described briefly below. The
main elements of the intervention are outlined in the
Materials section.
The Tailor Builder software randomly assigned

respondents either to one of the intervention groups
(text vs. video-tailored feedback) or to the control group
(non-tailored generic advice). Respondents were not
informed of the group to which they were allocated (see
also Figure 1). The video-based condition used the same
computer-tailored messages as the text-based condition.
Respondents were asked to answer three questions con-
cerning the inclusion criteria (18 years or older, smoker,
intention to quit within a year or earlier). Respondents
who did not meet the inclusion criteria were subse-
quently excluded from the study and received a message
explaining why they could not participate in the study.
Respondents who did not meet the inclusion criteria
were subsequently excluded from the study and received
a message explaining why they could not participate in
the study.
All other respondents were assigned to one of the

three conditions, continued with the program and were
asked to fill out the baseline questionnaire. At the end
of the baseline questionnaire, respondents were asked to
fill in whether they had plans to quit within the follow-
ing month. Depending on their answer, respondents
were allocated to one of two possible routings of the
program.
Respondents with the intention to quit within the fol-

lowing month followed route 1 (detailed description of
route 1, see Materials section). Respondents were asked
to choose a quit date and were invited seven days before
their quit date to participate in the second session of the
program. Respondents subsequently received an
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invitation for the third session three days after their quit
date. Additionally, respondents received an invitation for
the fourth, fifth and sixth feedback sessions two, four
and eight weeks after their chosen quit-date.
Respondents not intending to quit within the next

month followed route 2 (for details see Figure 2). One
month after the baseline questionnaire respondents
were invited by the program to follow the second ses-
sion. At session two they were asked again to indicate
their intention to quit within the following month.
Respondents prepared to quit were subsequently direc-
ted to route 1, as described above. Respondents not pre-
pared to quit received their last invitation for the third
session one month later.
Six and twelve months after filling out the baseline

questionnaire, all respondents of the three conditions
were asked to complete the follow-up measurements.
In the e-health programs, invitations for the feedback

sessions were sent by e-mail. Next, respondents received

a personalized summary report by e-mail after each
feedback session. Respondents in the text condition had
the opportunity to reread and print the tailored text
messages. Respondents in the video condition were able
to watch the tailored video messages again. Respondents
in the control condition were not able to reread the
short piece of generic text advice. The average time of
the different intervention sessions was about 20 minutes.

Materials
Questionnaires
In all three conditions participants were asked to fill in
the baseline questionnaire.
The baseline questionnaire was based on the I-Change

model [3] and has previously been used in other studies
that assessed the impact of computer-tailoring on life-
style changes, like smoking [8,26]. The baseline ques-
tionnaire consisted of questions on smoking behaviour,
smoking-related beliefs, social influence, self-efficacy to

Figure 1 Flowchart of the randomized control trial.

Stanczyk et al. BMC Public Health 2011, 11:847
http://www.biomedcentral.com/1471-2458/11/847

Page 4 of 12



quit, preparatory planning and stage of change [8,28].
Furthermore, existing scales were used to measure cog-
nitive processing (Elfeddali I, Bolman C, Candel MJJM,
Wiers RW, De Vries H: Preventing smoking relapse via

Internet-based computer tailored feedback: 12 month
results of the SQ4U-study, submitted) and depressive
complaints [29]. The follow-up questionnaires at six and
twelve months assessed smoking behaviour [28], stage of

Figure 2 Flowchart of the intervention.
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change [8], quality of life (QoL) and healthcare costs
[30].
Social demographic information
Variables assessed were: age, gender, marital status, reli-
gious background, ethnic background, education level,
current work status, income level.
Health status
Occurrence of smoking-related diseases was measured
by four questions on a dichotomous scale (Do you suffer
from chronic respiratory disease, cancer, diabetes or car-
diovascular disease?; 0 = no; 1 = yes; index: 0 = no dis-
ease to 4 = occurrence of four diseases) [8].
Level of depression
Level of depression was measured by the abbreviated
CES-D by four items (e.g. During the past week I felt

depressed; 1 = rarely or none of the time (less than 1
day); 2 = some or a little of the time (1-2 days); 3 =
occasionally or a moderate amount of time (3-4 days); 4
= most or all of the time (5-7 days) [31].
Cognitive processing
Cognitive processing was measured by six items on a
five-point scale of the Heuristic Systematic Processing
Questionnaire (e.g. I like tasks where I do not have to
think much; 1 = I totally disagree; 2 = I disagree; 3 = I
do not know; 4 = I agree; 5 = I totally agree) [32].
Media preference style
Media preference style was assessed by a six-item ques-
tionnaire. The questionnaire which was developed by
the research team assessed whether respondents pre-
ferred the visual or auditory channel in order to under-
stand and remember new information (e.g. I can
understand new information better if 1 = I can read it; 2
= the information is reported by a person in a film; I
remember information better if 1 = I can read it; 2 =
the information is reported by a person in a film).
Level of addiction
Level of addiction was measured by six items, asking
respondents how many cigarettes/shags they smoked
per day, at which time points and whether they had dif-
ficulties not smoking in smoke-free places. The answers
to these six questions were converted into an overall
score, ranging from 0-10 [33].
Smoking behavior
Smoking behaviour was measured by asking respondents
how many cigarettes/shags they smoked per day. Smok-
ing behaviour was converted into an overall score (num-
ber of cigarettes a day) [25].
Habit
Smoking habit was assessed by an abbreviated version of
the Verplanken and Orbell’s Self-Reported Habit Index of
six items with which respondents could agree or disagree
on a five-point scale (e.g. Smoking is something which I
do automatically; 1 = I totally disagree; 2 = I disagree; 3 =
I do not know; 4 = I agree; 5 = I totally agree) [34].

Attitude
Attitude towards the rational and emotional pros and
cons of smoking was measured by twelve items with
which respondents could agree or disagree on a five-
point scale (e.g. When I do not smoke, my condition
improves; 1 = I totally disagree; 2 = I disagree; 3 = I
do not know; 4 = I agree; 5 = I totally agree)
[8,25,35].
Social influence
Social influence was measured by two existing scales; a
social support scale and a social modelling scale [25].
Two items measured whether people in the respon-
dents’ environment smoked (respectively partners and
people in the direct environment (Does your partner
smoke?; 0 = no;1 = yes, 9 = not applicable; How many
of the people in your environment smoke?; 1 = none
of them; 2 = the minority; 3 = half of them; 4 = the
majority; 5 = all of them; 9 = not applicable). The sec-
ond scale assessed whether the person received social
support in favour of quitting or against quitting on a
five-point scale (My partner/people in my environ-
ment; 1 = do not support me; 2 = support me a bit; 3
= support me; 4 = support me a lot; 9 = not applic-
able) [25].
Self-efficacy
Self-efficacy was measured by nine items on a five point
scale (e.g. Do you think you will manage not to smoke
when you drink a cup of coffee?; 1 = definitely not; 2 =
probably not; 3 = maybe yes; 4 = probably yes; 5 = defi-
nitely yes) [36].
Action plans
Action plans were assessed by five items. Participants
had to indicate on a five-point scale whether they
planned to execute different preparatory plans for their
quit attempt (e.g. removing ashtrays, asking guests not
to smoke and thinking about difficult situations they
might encounter after quitting; 1 = surely not - 5 =
surely yes) [25].
Coping plans
Coping plans were assessed by nine items. Respondents
had to indicate whether they had made any plans to
prevent relapse in difficult situations (e.g. plans how to
cope with withdrawal symptoms, how to cope with
negative mood and how to cope with high risk situation
such as e.g. parties or being with friends; 0 = no; 1 =
yes) [37].
Readiness to quit smoking
Readiness to quit smoking was measured by one item
assessing whether the respondent intended to quit
smoking on a six-item scale (1 = yes, within the follow-
ing month; 2 = yes, within one and three months; 3 =
yes, within four and six months; 4 = yes, within one
year; 5 = yes, within one and five years; 6 = yes, but not
within the following five years) [25,35].
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Intervention
Intervention elements of the two e-health programs
The theoretical rationale behind computer-tailoring is to
make the information that the user receives as person-
ally relevant as possible. According to theories of infor-
mation processing, e.g. the Elaboration Likelihood
Model, people pay more attention to personally relevant
information, thoughtfully consider it and appreciate it
more than non-personally relevant information [25].
Research has furthermore shown that information which
is attended to and thoughtfully considered is more likely
to influence a person’s beliefs and behaviours [5].
The tailored program consisted of a screening instru-

ment for smoking behaviour, and a feedback library
with all pre-written feedback messages and tailoring
algorithms. The tailoring algorithms linked up the speci-
fic answers of the respondent with the relevant corre-
sponding health message in the feedback library. The
screening instrument consisted of different question-
naires, which were developed to assess the smoking
behaviour itself, the perception of the smoking beha-
viour and determinants such as attitude, social norms
and self-efficacy towards smoking. After completion of
the questionnaires, automatized feedback was generated
and provided based on the specific answers the respon-
dent gave. Feedback was provided on item level (e.g. for
each coping plan).
The video-based condition used exactly the same tai-

lored messages as the text-based condition. The video
had a new reading format with five different adults deli-
vering the messages (two males, three females) who
were chosen as a result of screen tests. In the context of
learning, research has shown that students learn signifi-
cantly more and are more motivated when information
is presented through multiple visual agents of different
gender and race. This can be explained by the fact that
different information might be better understood and
separated if it is delivered by separate agents [38]. With
regard to the selection of the speakers we therefore used
a mix of adults in terms of age, gender and ethnicity.
Research has also shown that individuals are more influ-
enced by visual agents who look similar to themselves
regarding appearance- related characteristics [39]. We
therefore tried to choose normal adults with normal
everyday clothes with which smokers can easily identify.
We furthermore aimed to exclude adults with strong
dialects in order to avoid distraction or lack of
comprehension.
Respondents in the two experimental conditions

received personalized information in several feedback
sessions, depending on a smoker’s readiness to plan a
quit date within the following four weeks (see previously
described study course). The feedback messages of the
program aimed to increase the respondents’ positive

attitude toward quitting, to increase the respondents’
motivation to make a quit attempt and to support the
respondents during the period after their quit attempt.
Multiple feedback moments were included in the pro-
gram because they have been shown to be more effec-
tive in encouraging health behaviour than a single
feedback moment [6].
Baseline computer-tailored session
The baseline computer-tailored session consisted of a
shortened version of a previously tested CT program
that was found to be more effective in increasing smok-
ing cessation than the provision of generic advice and
information [8,25]. The baseline session was intended to
increase the respondents’ motivation to quit smoking
and to encourage the respondents to set a quit date in
the next few months. Respondents received tailored
feedback on the perceived advantages and disadvantages
of quitting. Tailored feedback was offered with regard to
the different pros of quitting (e.g. decreased likelihood
of diseases) in order to convince the respondents of the
advantages of quitting. Tailored feedback further
addressed the disadvantages of quitting (e.g. withdrawal
symptoms) in order to combat possible negative existing
beliefs. With respect to the respondent’s perceived social
support, tailored feedback dealt with how to deal with
smokers in their environment (e.g. asking them not to
smoke in their environment in order to avoid a relapse).
Furthermore, respondents received feedback on their
perceived self-efficacy, the importance of self-efficacy for
successful quitting and tips for increasing self-efficacy.
Lastly, information was provided on how to plan quit-
ting (e.g. planning a quit date and using smoking cessa-
tion aids). Depending on the readiness to quit within
one month or not, respondents received feedback in one
of the two routings that are explained in detail below.
Routing 1
Respondents who were ready to quit in the next month
were directed into routing 1. After the baseline ques-
tionnaire, respondents in session 1 were asked to set a
quit date. Respondents were requested to choose a quit
date between eight days and one month from baseline.
At the end of the first session, smokers were informed
by e-mail that they would be invited for the next session
of the program one week before their quit date in order
to receive new support and help in preparing their quit
attempt in the following days.
One week before their quit date respondents were

invited by e-mail to follow the next session of the pro-
gram. The second session was aimed at preparing the
smoker to quit successfully and to be prepared for the
difficulties that might arise after quitting. Respondents
were first asked to fill out a short questionnaire on self-
efficacy and action planning items. Several studies iden-
tified a low level of self-efficacy as a good predictor of
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smoking relapse (Elfeddali I, Bolman C, Candel MJJM,
Wiers RW, De Vries H: Preventing smoking relapse via
Internet-based computer tailored feedback: 12 month
results of the SQ4U-study, submitted) [40-42]. There-
fore, respondents received feedback on how to increase
self-efficacy. Tailored feedback on self-efficacy was pro-
vided in order to help the respondent to gain confidence
to quit and to help him/her to deal with the possible
difficulties and negative consequences of their quit
attempt. Next, respondents were encouraged to make
preparatory plans for their quit attempt. Tailored feed-
back addressed the advantages of making plans in
advance and respondents were furthermore stimulated
to think about concrete plans (e.g. removing ashtrays,
asking guests not to smoke and thinking about difficult
situations they might encounter after quitting). Lack of
preparatory planning has been shown to be a good pre-
dictor of smoking relapse and preparing for quitting has
been shown to increase smoking cessation [8]. The sec-
ond session not only aimed at preparing the smoker to
quit successfully (by encouraging preparatory planning)
but also to prepare the smoker to cope with the chal-
lenges/difficulties that might arise after quitting. This
so-called coping planning has been shown to be a help-
ful strategy for dealing with high-risk situations [43]. To
encourage coping planning respondents were first asked
to choose from a list of eleven risk situations (e.g. I find
it difficult not to smoke if I am angry, I find it difficult
not to smoke when I see another person enjoying a
cigarette) the three most personally relevant high-risk
situations. Next, respondents were asked to indicate
whether they had already thought about how to deal
with these high-risk situations. If they had not thought
about coping plans, respondents were instructed to for-
mulate specific coping plans for their personal high-risk
situations. Examples were given of how to make con-
crete plans (e.g. Next time you feel angry, instead of
smoking a cigarette, go outside and have a walk).
Session 3 took place three days after the quit date of

the respondent. At that time, respondents were invited
by e-mail to turn to the CT program again and to fill
out a brief questionnaire on self-efficacy and coping
planning items. The third session was aimed at encoura-
ging the respondent again to think about possible cop-
ing plans in order to deal with high-risk smoking-
related situations. The same strategy was used as in ses-
sion 2. Respondents were also asked about their smok-
ing behaviour since their quit date. In cases of lapse/
relapse the respondent was told that smoking cessation
is a process in which lapses may occur and that they
can be used positively in continuing the quit attempt.
Respondents were also encouraged and invited to con-
tinue their quit attempt or to plan a new quit date. This
strategy derived from a CT relapse prevention

preprogram that has shown to be effective in preventing
relapse (Elfeddali I, Bolman C, Candel MJJM, Wiers
RW, De Vries H: Preventing smoking relapse via Inter-
net-based computer tailored feedback: 12 month results
of the SQ4U-study, submitted).
Two weeks after the quit date respondents were

invited for session 4. Respondents were instructed to fill
out again a brief questionnaire on self-efficacy and cop-
ing planning items. The same procedure was used as in
session 2 and 3 of the program. Furthermore, pros and
cons of quitting were assessed again as in session 1.
This was done in order to encourage the respondents to
rethink about the pros and cons of smoking and quit-
ting that they perceived and to assess whether respon-
dents had acquired possible new pros of quitting since
the first session of the program.
In sessions 5 and 6, after four and eight weeks, a simi-

lar strategy was used to that in session 4. During the
last three sessions, respondents could still choose to
receive tailored feedback on different items (such as
how to cope with negative moods or how to cope with
high-risk situations). This option was provided since we
expected them to encounter different problems through-
out their quit attempt. In all these sessions smokers who
had reverted to smoking were invited and encouraged to
restart their quit attempt.
Routing 2
Respondents who were not ready to quit in the next
month followed routing 2. At the end of session 1, that
followed immediately after the baseline session, respon-
dents were encouraged to use the next month to reflect
on their quitting intention and the tailored information
they received during session 1. After one month these
smokers received an e-mail with an invitation for the
second session. In session 2 the respondent was asked
about his/her smoking behaviour. Subsequently respon-
dents again received feedback on the perceived advan-
tages and disadvantages of smoking and quitting and
how best to obtain social support from their environ-
ment. At the end of the session smokers were asked to
indicate their readiness to quit in the next month.
Respondents who were ready to quit in the next month
and ready to plan a quit date were sent to routing 1.
Respondents not intending to quit in the next month
were informed that they would receive an invitation for
session 3 one month later to reassess their smoking
behaviour and their motivation to quit.
As in session 2, respondents received in session 3 tai-

lored feedback on the perceived advantages and disad-
vantages of smoking and quitting and how best to
obtain social support from others. Smokers were again
encouraged to quit and were asked at the end of the
session to indicate their intention to quit in the next
month. Respondents ready to quit within the next
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month and ready to plan a quit date were sent to rout-
ing 1. Smokers not prepared to plan a quit date within a
month received an empathic message, indicating that it
was respected that they were not ready to quit smoking
and that we would therefore send no further e-mails at
this stage.
Finally, at the end of the program, all respondents

were informed that they would receive an invitation (by
e-mail) after six and twelve months to fill out a brief fol-
low-up questionnaire about their smoking behaviour
and a process evaluation questionnaire on the programs
after 6 months.

Control group
The control group received brief generic text advice
about smoking cessation. The content of the generic
text was similar to the experimental conditions.
Although brief advice was given on how to quit success-
fully, the generic text advice was not tailored to personal
factors and respondents in the intervention group all
received the same information. Furthermore, respon-
dents were not provided by e-mail with an overview of
the brief non-tailored text advice.

Outcomes and biochemical validation
Primary outcome measurement
Primary outcome measures of this study measured at six
and twelve months after baseline were seven-day point
prevalence abstinence from smoking (PPA), continued
abstinence and prolonged abstinence. Seven-day point
prevalence was defined as not having smoked during the
last seven days (measured from follow-up). Continued
abstinence was defined as not having smoked since the
last quit date, whereas prolonged abstinence took into
account a grace period of two weeks [28,44]. During
this grace period re-initiating of smoking behaviour
after the quit date was not defined as a relapse. All out-
come variables were measured according to the defini-
tions in Hughes et al. [28,44]. Smoking during the last
seven days and after the personal quit date was coded as
relapse (0), whereas non-smoking during the last seven
days and since the quit date was coded as abstinence
(1).
Secondary outcome measures
Secondary outcome variables measured at six and twelve
months after baseline included 24-hour point prevalence
abstinence (having smoked during the last 24 hours; 1 =
no; 0 = yes), having made a serious quit attempt (not
having smoked for at least 24 hours; 1 = no; 0 = yes)
and changes in smoking behaviour since baseline mea-
surements [44]. All respondents were further asked to
fill out a process evaluation questionnaire at the six-
month follow-up to evaluate their experience of the
program.

Biochemical validation
At the last follow-up measurement (12 months after
baseline) self-reports regarding cessation will be bio-
chemically validated by means of a cotinine test. We
aim to validate self-reports randomly in a subsample of
participants who have indicated abstention from smok-
ing. At least 50% of this sample will be invited to par-
ticipate. We aim to conduct the biochemical validation
within one week after 12-month follow-up measure-
ment. Respondents reporting abstention at the 12-
month follow-up will be approached by a research
assistant to make an appointment for the cotinine test
(e.g. at home or at work). Saliva of the respondents
will be collected with a swab stick and will be applied
to a test strip. Respondents who decline to undergo
the test will be asked by the research assistant for the
reason(s) why.

Statistical analysis
Sample size calculation
Sample size calculations were based on the ability to
detect 10% differences between the three conditions
with a power of 0.80 and an alpha of 5%. To calculate
the sample size, seven-day point prevalence absti-
nence at the six- and twelve-month follow-up was
taken as the base since it is considered to be the
most sensitive and valid measure of smoking cessa-
tion [45].
Power calculations were made separately for LSES and

HSES groups. For the LSES group we expected that the
video condition will result in an 18% quit rate, and the
text condition in an 8% quit rate, requiring 176 partici-
pants in both conditions. For the HSES group we
expected quit rates of 22% in the text-based condition
and 12% in the video-based condition, requiring 220
smokers for both conditions.
Attrition prevention
Different strategies have been applied in order to pre-
vent high attrition rates. First, respondents completing
all questionnaires are eligible to win a price of 100€.
Second, the follow-up questionnaires at six and twelve
months are brief, only aiming to assess behaviour, readi-
ness to quit smoking, since this strategy has been found
to increase participation rates by approximately 8 to
10%. Participants who do not respond to the follow-up
measurement at six and twelve months receive two
reminders inviting them again to fill in the follow-up
measurements. Respondents who still do not react will
receive an invitation by e-mail to briefly indicate their
current smoking status by indicating whether they have
smoked during the last 24 hours, in the last week or in
the last months, since this strategy was shown in
another study to result in an additional response rate of
8 to10%.
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Analysis
We will conduct logistic regression analysis at six and
twelve months to assess program effects on the main
outcome variables. We will further perform linear
regression analysis and covariance analysis to assess
effects on secondary outcome variables at six and twelve
months. We will correct for baseline factors (e.g. demo-
graphics, smoking behaviour, attitude, intention) in both
types of regression analyses by adding these variables as
possible confounders. Interaction effects of experimental
condition (text vs. video) and SES will be explored by
moderation in the logistic regression analysis since we
expect an interaction effect between SES and condition.

Additional studies
Additional to the effect study we will conduct two other
studies in the same trial, a process evaluation and an
economic evaluation, which are described briefly below.
Process evaluation
We will conduct a process evaluation to assess the
respondents’ reactions to the program. Furthermore we
will assess differences in evaluation between LSES and
HSES smokers. The questionnaire of the process evalua-
tion is based on previously used questionnaires [6,25]
and assesses information appraisal of the tailored advice.
The concepts attention, comprehension and apprecia-
tion of the tailored advice are measured on a five-point
scale. Attention is measured by assessing whether the
respondents felt that the messages attracted their atten-
tion and retained it. Comprehension is measured by ask-
ing whether they understood the messages and whether
they found them difficult or encountered difficulties
with words or passages. Appreciation of the advice is
measured by asking whether the respondents liked the
messages and whether they found the message person-
ally relevant.
Economic evaluation
The economic evaluation involves a combination of a
cost-effectiveness analysis (CEA) and a cost-utility analy-
sis (CUA) to analyse whether the e-health program is
preferable in terms of cost, effects and utilities from a
societal perspective. In the CEA, the incremental cost
effectiveness ratio (ICER) is expressed as the incremen-
tal costs per additional quitter (measured as 12 months’
Point Prevalence Abstinence). In the CUA, the outcome
measure is quality-adjusted life years (QALYs), which is
based on the EuroQol utility score [30].

Discussion
The paper describes two multiple computer-tailored
smoking cessation programs and the design of an effi-
cacy study that will be conducted to test the effects of
the programs on smoking cessation. The computer-

tailored e-health approaches are currently tested by
Dutch smokers who are motivated to stop smoking. The
tailored messages are the same in both conditions; the
two conditions only differ in the mode of delivery. One
experimental condition uses video-driven messages
whereas the other condition uses text-driven messages.
The two experimental conditions (video vs. text) will be
compared with each other and with a control condition
which receives general smoking cessation advice.
Furthermore, the effects of the two different multiple
tailored smoking cessation programs will be tested
among smokers with a lower and higher socio-economic
background.
The present study has several strengths. First, it

addresses the efficacy of two computer-tailored pro-
grams by means of a strong experimental design. A ran-
domized control trial was used to exclude possible
biases with regard to assignment of respondents to the
different conditions. Allocation of the different condi-
tions was performed automatically with the Tailor
Builder computer software.
Second, the intervention is one of the first programs

to test video-based messages as a potential new commu-
nication strategy for LSES smokers. So far computer-tai-
lored smoking cessation interventions have tended to
rely on text-based messages. Several studies however
suggest that videos may be more effective in attracting
attention and stimulating comprehension, especially in
LSES smokers [22].
Third, an important strength of our smoking cessation

programs concerns the inclusion of multiple tailored
feedback moments. Tailored information has been
shown to be more likely to be read, remembered and
considered personally relevant. Our study made use of a
multiple computer-tailored smoking cessation interven-
tion with different feedback moments. Although pre-
vious programs did focus on smoking cessation tailored
messages, few of them provided smokers with multiple
tailored feedback moments.
Finally, one strategy the study used to collect partici-

pants was via the GP setting. The GP is considered as
an important access point to many smokers [46].
Advice from GPs is an effective way to help smokers
to quit and is seen as valuable by the Dutch patient
[47].
There may be limitations to the study. First, the multi-

ple tailoring e-health programs could be too intensive
and therefore lead to an increased drop-out rate.
Furthermore, the program is only available on the inter-
net, so smokers with no internet access were excluded
from the study. Although 90% of Dutch households are
equipped with internet access this could still result in
selection bias [14].
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Conclusion
A description was provided of the e-health smoking ces-
sation intervention SteunbijStoppen.nl, which was devel-
oped especially to attract smokers with a lower socio-
economic status. The paper also explained the classifica-
tion of the study into efficacy and cost-effectiveness of
the two programs compared with a control condition
and user evaluation. The study results reveal different
working mechanisms of multiple computer-tailored
smoking cessation interventions. The results will help us
to gain more insight into effective strategies to target
different subgroups and especially smokers with a lower
social economic status. Finally, the results of the study
will contribute to the development of future smoking
cessation e-health programs. The different behavioural
effects of the Steunbijstoppen.nl intervention will be
published in other papers.
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