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Abstract
Background: A strong increase in smoking is noted especially among adolescents. In the
Netherlands, about 5% of all 10-year olds, 25% of all 13-year olds and 62% of all 17-year olds report
ever smoking. In the U.S., an intervention program called 'Smoke-free Kids' was developed to
prevent children from smoking. The present study aims to assess the effects of this home-based
smoking prevention program in the Netherlands.

Methods/Design: A randomized controlled trial is conducted among 9 to 11-year old children of
primary schools. Participants are randomly assigned to the intervention and control conditions.
The intervention program consists of five printed activity modules designed to improve parenting
skills specific to smoking prevention and parent-child communication regarding smoking. These
modules will include additional sheets with communication tips. The modules for the control
condition will include solely information on smoking and tobacco use.

Initiation of cigarette smoking (first instance of puffing on a lighted cigarette), susceptibility to
cigarette smoking, smoking-related cognitions, and anti-smoking socialization will be the outcome
measures. To collect the data, telephone interviews with mothers as well as with their child will be
conducted at baseline. Only the children will be examined at post-intervention follow-ups (6, 12,
24, and 36 months after the baseline).

Discussion: This study protocol describes the design of a randomized controlled trial that will
evaluate the effectiveness of a home-based smoking prevention program. We expect that a
significantly lower number of children will start smoking in the intervention condition compared to
control condition as a direct result of this intervention. If the program is effective, it is applicable
in daily live, which will facilitate implementation of the prevention protocol.
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Background
A strong increase in smoking is noted especially among
adolescents. Between 80,000 and 100,000 of young ado-
lescents worldwide start smoking each day [1]. In the
Netherlands, 40% of youths between the ages of 10 and
19 reports ever smoking [2]. Findings on early onset and
later cigarette use suggest that those who initiate smoking
in childhood are more likely to report advanced levels of
smoking and nicotine dependence in late adolescence and
(early) adulthood [3-6]. The consistency of findings
regarding the effects of early initiation on future smoking
has led investigators to advocate for a delay in the age of
onset as an important strategy for preventing tobacco use.

One potential powerful tool to lower the prevalence of
youth smoking and to delay the age of onset is the imple-
mentation of effective prevention programs. In the past
decade, various prevention programs have been imple-
mented primarily at secondary schools (e.g., [7]). Pro-
grams targeting on early adolescents need to be improved
to be more effective [8,9]. One of the reasons that current
school-based prevention programs have had little sus-
tained effect on smoking rates is - in our opinion - the gen-
eral disregard of the role of parents in preventing youth
smoking onset.

Recent studies have shown that parental smoking [10],
general parenting style, and parental anti-smoking social-
ization (e.g., [11-14]) predict smoking experimentation,
progression to advanced stages of smoking, and even
smoking cessation [15]. In the last five years, prospective
studies have extensively studied the influence of parents
on child smoking in the Netherlands. These studies gener-
ally show that parents are the primary socializing agents.
Parents affect the norms of children with respect to smok-
ing by communicating constructively about smoking-
related issues, setting household rules against smoking,
acquiring additional smoking-related knowledge, and
monitoring their children's activities. In turn, this lowers
the odds of children experimenting with smoking
[11,13,16-18]. In addition to the direct influence of par-
ents on adolescent smoking initiation, parents can also
influence their children indirectly through cognitions.
Anti-smoking specific parenting practices have been
found to be related to adolescents' smoking-specific cog-
nitions (i.e., social norm, self-efficacy, and attitudes
[13,19], and these smoking-specific cognitions have been
found to mediate the relation between parental smoking
and initiation of smoking [11,17]. Considering these
findings, we expect that smoking-specific cognitions will
mediate the association between parenting practices and
smoking initiation.

There is overwhelming empirical evidence that parents
can prevent their children from smoking by engaging in

anti-smoking socialization. However, no effective preven-
tion program for parents of children aged 9-11 years old
has been tested and implemented in the Netherlands. In
the U.S., Jackson and Dickinson [20,21] have developed a
highly innovative and successful prevention program for
smoking parents of primary school children named
'Smoke-free Kids.' Smoke-free Kids is a structured program
focused on anti-smoking socialization that can be con-
ducted at home, which means that parents and children
can go through these activities in their own time. Using
communication, rule setting, monitoring, guided experi-
ence, and other methods of child socialization, parents
can influence children's perceptions regarding the preva-
lence of smoking, the acceptability of smoking, and the
personal and social consequences of smoking [22].

A randomized control trial conducted over a period of 24
and 36 months has provided strong evidence for the pre-
ventive effects of the Smoke-free Kids program on child
smoking initiation [21]. Specifically, analyses showed
that exposure to the program reduced the likelihood of
children's smoking initiation at follow-up (24-months
later). While 19% of children in the control condition ini-
tiated smoking by grade 6, only 12% of children in the
intervention condition had done so (OR = 2.16; 95% CI
1.39 to 3.37, p < .001).

Asthma
Health effects of smoking initiation are more profound on
adolescents with asthma compared to adolescents with-
out asthma. People with asthma who smoke are more
likely to develop lung diseases and COPD [23] over time
compared to those who do not smoke. Worldwide, the
prevalence of asthma varies across countries and age
groups. The prevalence of asthma among children aged 7-
9 years old ranges from 0% to 20.3% and among 13-14
year olds from 0.1% to 16% (ISAAC study: [24]). Our
institute is one of the participating collaborating parties in
the ISAAC study, the worldwide epidemiological project
on the prevalence of asthma and asthmatic symptoms.
According to Dutch data collected from 10,087 adoles-
cents aged 12-14 years old, 13% of the participants
reported lifetime asthma and 7% reported asthmatic
symptoms in the last 12 months [25]. Although one
might expect that- due to the long-term negative conse-
quences of cigarette use - adolescents with asthma would
be less likely to start smoking, the contrary seems to be
true (see also [26,27]). The prevalence of regular smoking
among adolescents with asthma is as high as among their
non-asthmatic peers [28]. In addition, adolescents with
asthma are more likely to have parents who smoke than
adolescents without asthma [29]. Smoking parents are
less involved in anti-smoking socialization than non-
smoking parents [22]. Therefore, it is important to involve
this vulnerable group in smoking prevention and to
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examine whether the effects of the Smoke-free Kids pro-
gram are different for children with and without asthma.

Aim and hypotheses
The primary aim of the study Smoke-free Kids is to assess
the effectiveness of this prevention program among chil-
dren aged 9-11 years old in the Netherlands. Both short-
term (after 6 months) and long-term (12, 24, 36 months)
effects of the intervention will be tested. Two hypotheses
will be tested. First, in line with the U.S. findings, we
expect that the program will lead to lower likelihood of
children's smoking initiation. Specifically, we expect that
children in the intervention condition, relative to con-
trols, will be less likely to engage in smoking at follow-up
based on the findings of Smoke-free Kids in the U.S. We
will test whether the effects of the intervention program
are different for children with asthma. Second, we expect
that the program will lead to significant increases in anti-
smoking socialization of children. Specifically, we expect
that parents included in the intervention program (as
compared to controls) (a) will be more engaged in con-
structive communication on smoking topics, (b) will have
more confidence in discussing smoking matters and
greater self-efficacy to prevent their children from smok-
ing, (c) will set and keep stricter household rules against
smoking and establish a non-smoking contract with their
children, and (e) will be more likely to monitor children's
and peers' smoking-related activities.

Methods/Design
Study Design
The program Smoke-free Kids is a 3-year randomized con-
trolled trial with two arms, an intervention and a control
condition, testing the effects of an intervention program
consisting of five activity modules. Participants consist of
1479 mothers (and their children): 729 in the interven-
tion and 750 in the control condition. To select the eligi-
ble sample, randomization takes place at school level, to
avoid contamination between conditions, after the initial
recruitment and participant selection. After informed con-
sent, enrollment in the trial, and baseline assessment,
families will receive one of the five program modules
every four weeks by mail. The modules for the interven-
tion condition will consist of activities (such as games,
scripted role-plays, contests, and interviews) designed to
increase communication between mother and child.
Mothers will be instructed to read the modules and to per-
form these activities together with their child. The inter-
vention condition will also receive a booster module 12
months after the baseline to reinforce the skills learned
from the earlier modules. Families in the control condi-
tion will receive modules containing only of factual infor-
mation about smoking. Hence, these mothers will not be
explicitly encouraged to communicate about the modules
with their child.

Assessments in both intervention and control condition
will be conducted at baseline, after six months (after com-
pleting the intervention), 12, 24, and 36 months (see Fig-
ure 1).

After 36 months of follow-up, each family will receive €10
for participation in all measurements, and five traveler's
cheques of €1000 will be raffled among these families.
Children will receive little gifts after different measure-
ment (e.g., pen & memo pad, magnet stickers, Frisbees) to
thank them for participating in the study.

Participants
Recruitment
Families are recruited from primary schools, media, and
health professionals. Specifically, primary school boards
are asked to distribute letters to all children aged 9-11
years old and to request that children give this letter to
their parents. This letter includes information about the
study and inquires whether parents want to be involved in
our study. If parents agree to participate, they can provide
their contact information by filling out a short screening
self-administered questionnaire (that includes items
assessing parental smoking status and possible asthmatic
symptoms of the child) and return it in the enclosed enve-
lope. It is also possible to register online via a secured
webpage. To recruit children with asthmatic symptoms,
several local and national newspapers, a local television
station, and different health related prevention websites
(e.g., Dutch Asthma Foundation, Dutch Institute for
Smoking Prevention) agreed to assist in announcing the
study on a population level. Furthermore, health profes-
sionals (i.e., general practitioners, pharmacist, and lung
specialists) are requested to place posters with accompa-
nying flyers in their waiting rooms.

Eligibility Criteria
Eligibility is determined in two steps; first based on a short
screening self-administered questionnaire completed by
the parents, and second based on the baseline telephone
interview. Inclusion criteria for the present study are; chil-
dren have to be aged between 9-11 years old and should
not have initiated smoking yet, participating adults have
to be the mother or a female guardian, and both adult and
child need to be competent in reading and speaking
Dutch. Furthermore, only one child per household is eli-
gible to participate. To test the moderating effect of
asthma, we also needed a subsample (n = 200) of children
with asthmatic symptoms. Written informed consent
from participating families will be obtained upon enroll-
ment. The ethics committee of the Faculty of Social Sci-
ences at the Radboud University Nijmegen approved the
study's protocol.
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In this study, we will focus on 9 to 11 year old children
because at this age, children start to become increasingly
interested in smoking issues (see [30]), but generally do
not smoke yet. The prevalence of lifetime smoking among
this age group is low (< 2%) [31], making it an important
target group for primary prevention. Furthermore, this age
group consists of children prior to the phase in which they
enter pre-puberty. This is a period characterized by
increasing conflicts with parents, particularly with moth-
ers [32], leading to less conformity and openness,
although children are still responsive to the influence of
parents [21].

We have decided to target mothers rather than fathers for
the following reasons; (a) if parents are divorced, children
live mostly with their mothers [33], (b) on an average,
children spend more time with their mothers than with
their fathers, which gives mothers the practical advantage
of having more time to deliver the anti-smoking socializa-
tion program to their children, [34] (c) women are gener-
ally more likely than men to enroll in health-related
programs, (d) the U.S. trial also included only mothers, so
including mothers would increase comparability of find-
ings [20,21], and (e) given the plausibility that program
effects would differ by parent's gender, including fathers
would substantially increase the size and costs of the pro-
posed trial.

Randomization
Randomization occurs at the school level to avoid con-
tamination between conditions. Thus, clusters of children
from one school are allocated to either the intervention or
the control condition. An independent statistician per-
formed the allocation and stratified participants by school
and number of children with asthma after the baseline
assessment.

Sample Size Calculation
Based on the findings from the U.S. trial, we expect a 10%
difference in smoking initiation rates between the inter-
vention and control conditions. Equal cell sizes are
assumed for study cells and power of .80 was targeted. The
primary hypothesis will be tested at an overall two-sided
significance level of 0.05. We used the general-purpose
statistical software package Stata to calculate the estimated
sample sizes for two-sample comparison of proportions.
Based on the U.S. data and the prevalence of smoking in
12 to 14 year olds (age of the children at 36-months fol-
low-up), which is around 30%, we would need 428 chil-
dren per condition. In these power analyses, we corrected
for the fact that data are clustered (children are nested
within schools) and the fact that we will apply multiple
imputation in the case of missing data. Thus, 856 children
(and mothers) would be included to test the effectiveness
of Smoke-free Kids. A sub-goal of the study is to examine
whether there is any difference between the children with

and without asthma or asthmatic symptoms. To test the
moderating effect of asthma or asthmatic symptoms, we
will include a subsample of 200 children with asthma or
asthmatic symptoms. This allows us to test whether the
effect of the intervention is different for children with
asthma. Eventually, the study is over-enrolled. Overall, a
total of 1479 children (and mothers) will participate in
the study: 1399 never smokers and 80 ever smokers. The
asthmatic subsample includes approximately 239 chil-
dren whose mothers reported their child to have had an
asthmatic period at least once in their lives. This allows us
to test whether the effect of the intervention is different for
children with asthma. Moreover, having 623 additional
participants allows us to do complex analyses and to test
several other moderators and mediators. In accordance
with the intention-to-treat philosophy, all children rand-
omized to one of the conditions are included in analyses
to test the study hypotheses.

Study intervention
Theoretical basis of the intervention
Social Cognitive Theory [35] and models of persuasive
communication for attitude and behavioral change [36]
were used to structure the program to meet the interven-
tion objectives. Bandura's Social Cognitive Theory (1986)
has been broadly applied in public health intervention,
and it has been used here to identify the critical elements
of child socialization regarding cigarette smoking. Specif-
ically, these elements include a) perception, where a child
perceives the expressed thoughts and actions of parents or
other socializing agents, b) cognitive rehearsal, where a
child recalls and assigns meaning to what has been per-
ceived, c) behavioral rehearsal, where a child communi-
cates or acts in a manner consistent with what has been
learned and receives feedback regarding those thoughts
and behaviors, and d) motivation, where a child experi-
ences positive (or negative) reinforcements for specific
communications or actions. Each element of the program
was designed to address one or more of these child social-
ization processes.

Communication models, particularly the Elaboration
Likelihood Model [36], offer substantive input as regards
the design of persuasive communications. Of particular
importance is that participants vary with respect to the
perceived relevance and salience of health communica-
tions, and the intervention design should take this varia-
bility into account. For example, we expect some parents
to engage in argument-based processing of program con-
tent (where message content most affects parental
response to program recommendations), and others to
engage in cue-based processing (where peripheral cues
such as print design most affect parental response to pro-
gram recommendations). The program information has
been structured to address both modes of information
processing.
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Intervention Condition
Parents and children in the intervention condition will
receive five printed activity modules by mail at four-week
intervals. The aim of the modules is to achieve progressive
development of parent-child socialization activities.
Activities have been designed to gradually increase paren-
tal skills and comfort level in communicating with chil-
dren about smoking, addiction, and expectations
regarding abstinence. Each activity module includes a
high concentration of structured interactions that engages
parent and child simultaneously, such as games, scripted
role-plays, contests, and interviews. These structured
interactions are a key technique for facilitating parent-
child engagement in the intervention [37].

Each module aims to modify different socialization varia-
bles, module 1 targets general communication about
smoking and makes parents and child comfortable with
communicating about smoking, module 2 concentrates
on influence of smoking messages (i.e., influence of
media, sport events, and people around us), module 3
focuses on setting rules about smoking to protect their
child from experimentation with tobacco. Module 4 is an
extension of module 3 and involves creating a smoke-free
house and -environment to keep the child away from sec-
ond hand smoking. The last module, number 5, increases
children's awareness regarding the influence of smoking
classmates and friends and increases their ability to han-
dle peer pressure. All five modules contain a communica-
tion sheet for parents. These sheets provide additional
background information about the subjects discussed in
the modules and communication tips for parents. Finally,
a booster module will be delivered 12-months post-base-
line.

Newsletters
Between the activity modules, parents will receive a series
of digital newsletters in their email box. These newsletters
will be sent after modules two, three, and five. The news-
letters aim to maintain commitment to the program. The
newsletters will inform parents about the background of
Smoke-free Kids, review the activity modules that parents
and child receive in the mail, and announce the winners
of different program contests (e.g., 'drawing an anti-
smoke message,' 'compose the longest sentence with mag-
net stickers,' and 'writing a story including an anti-smok-
ing message').

Booster module
Evaluations of smoking prevention programs for adoles-
cents indicate that repeated exposure to the key elements
of the intervention program can strengthen program
effects. A booster module will be developed with the
theme 'Staying smoke-free.' This module includes a self-
assessment component; i.e., parents and children will
evaluate which anti-smoking skills they have practiced

well, and which ones they could improve. Additionally,
motivational information to stay smoke free throughout
the high school years will be provided.

Control condition
For the families in the control condition, a fact-based pro-
gram has been developed. An alternative program will be
provided for controls because we assume it is unethical to
recruit them for an intervention program while not offer-
ing them a program afterwards. Providing alternative
materials for controls also helps maintain comparable
response rates when follow-up data are collected from the
two arms of the study. The factsheets provide information
on youth smoking and focuses parents' attention on
macro-level variables relevant to youth smoking, but not
targeted by the intervention version of the program (for
example, smoking prevalence among youths, ingredients
of cigarettes, tobacco legislation). The criterion for select-
ing factsheets information was that the same information
would be available in local, state, or national print or
broadcast media. Although the information provided
could increase control condition parents' knowledge
regarding tobacco issues, this awareness is not expected to
affect anti-smoking socialization processes. Moreover, it is
difficult to retain parents in the study without providing
them anything of a program. Both factsheets and modules
will be mailed at the same time to participants in the con-
trol and intervention condition (Figure 2). Similar to the
children in the intervention condition, the children in the
control condition will also receive incentives (magnet
stickers & Frisbees) to thank them for participating.

All the U.S. materials were translated and adapted to the
Dutch language. This was done in collaboration with
STIVORO (Dutch Institute for Smoking Prevention), the
Trimbos Institute (Netherlands Institute of Mental Health
and Addiction), and professional translators. The follow-
ing adaptations were made for the Dutch intervention. For
instance, some assignments were not suitable for the
Dutch intervention because they were too culturally spe-
cific or they concerned issues that have changed since the
U.S. program started. For instance, the U.S. intervention
included assignments that referred to tobacco advertising,
which is prohibited nowadays. Moreover, while the origi-
nal program targeted smoking mothers, the Dutch pro-
gram was made accessible to both smoking and non-
smoking mothers; therefore, the focus of some modules
needed to be changed. Finally, the layout of the modules
has been modernized and adapted (i.e., cartoons).

Data collection
An overview of all measurements is given in Table 1. All
questions will be administered during a 20-minutes tele-
phone interview by one of the trained interviewers. At
baseline, mothers will be interviewed first to check the eli-
gibility of the family. Children will be interviewed few
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days later. Because of practical reasons, the over-enrolled
families will be asked to answer the questions by ques-
tionnaire which will be sent to their homes. Only the chil-
dren will be examined at post-intervention and follow-
ups. We considered collecting data from parents at each
follow-up, but we opted not to because (a) such data are
not needed to test the study hypotheses and (b) our per-
spective is that children's perceptions of anti-smoking
socialization are more reliable (less biased) and will
explain their smoking status better than parental reports
of anti-smoking socialization (see also [38-40]).

During the intervention program, 10% of the participants
in the intervention condition will receive a telephone call
from a trained interviewer about the procedure of the pro-
gram. They will be asked if they received the activity mod-
ules and which modules they did utilize so far. The
answers will give us an indication about program expo-
sure among intervention condition families.

The post-intervention measurement (after 6 months) will
collect more detailed information on program utilization.
The three follow-up measurements will be at 12, 24, and
36 months after baseline. We have decided to follow the
children for 36 months, indicating that at the final wave,

children will be 12 to 14 years old. The national preva-
lence data on smoking in adolescents have shown an
increase in ever smoking of 5% among 10-year olds, 7%
among 11-year olds, 17% among 12-year olds, and of
25% among 13-year olds [2].

Outcomes
The primary outcome, initiation of cigarette smoking, has
been defined as puffing on a lighted cigarette for the first
time. Secondary outcome measures are general parenting
dimensions like monitoring, psychological control,
manipulative control, support and responsiveness (e.g.,
[41-44]), as well as smoking-specific parenting, such as
house rules on smoking, non-smoking agreement, warn-
ings about consequences of smoking, frequency and qual-
ity of communication on smoking matters, and reactions
on experimentation with smoking (e.g., [11,17,19,45-
47]). Other outcomes are susceptibility to cigarette smok-
ing, defined as the lack of a firm commitment against cig-
arette smoking [9,48], child smoking-related cognitions,
such as expectancies concerning self-efficacy [49], and
social norms [13] which have been shown to be related to
smoking initiation [12,28] and attitude [13]. Asthma
symptoms will be identified using an extended version of
ISAAC's asthma questionnaire [50]. In addition, children
with asthmatic symptoms will be phenotyped using lung
function measurement. The Strengths and Difficulties
Questionnaire (SDQ) [51] will be used as a behavioral
screening instrument for early detection of psychological
problems. Psychological problems are associated with
problem behaviors like smoking (e.g., [52]).

Statistical analyses
The main comparisons of study conditions with respect to
the distribution of time until first instance of smoking will
be based on survival analysis methods. All available data
for participants who are randomized but lost to follow-up
will be used in the survival analysis. This way, if a partici-
pant is not able to be located after the first year, for exam-
ple, the data collected from the participant up to one year
will be used in estimating the intervention effect and will
contribute to the time trend estimates up to a year. Sur-
vival analysis is selected as the primary analysis in part
because it easily incorporates censored observations.
Logistic regression models will also be used to test how
the intervention is related to susceptibility of smoking in
originally abstinent children. Mplus analyses will be used
to deal with missing data at the subsequent waves and to
control for the clustered data (e.g., the fact that we rand-
omize on school level) (see [53]).

Time Frame
The recruitment, inclusion, randomization of participants
started at the end of 2008. The final follow-up measure-
ment is planned for mid-2012. All data will be continu-
ously collected, entered, and cleaned. Short-term results

Intervention programFigure 2
Intervention program. An overview and time frame of the 
intervention program.
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will be reported before the completion of the 36 months
follow-up.

Discussion
The present study protocol presents the design of a rand-
omized controlled trial evaluating the effectiveness of a
smoking prevention program for 9 to 11 years old chil-
dren. The intervention program called 'Smoke-free Kids'
aims to prevent children from initiating smoking. It is
hypothesized that, after three years of follow-up, children
in the intervention condition will be less likely to initiate
smoking, and that maternal communication about smok-
ing topics, confidence in discussing smoking, and efficacy
to prevent their children from smoking will increase com-
pared to the control condition.

Strengths and limitations
An important first strength of Smoke-free Kids program is
that the program is theory-driven. Social Cognitive Theory
[35] and models of persuasive communication for atti-

tude and behavior change [36] have been used to structure
the intervention. Second, the program is a home-based
prevention program, which means that parents and chil-
dren can go through the activities on their own, in their
leisure time, and are not obligated to engage in a complex,
time-consuming program. Third, this program focuses on
children who have not initiated smoking yet.

Strength of the study design is that it includes follow-up
measurements at 6, 12, 24, and 36 months, which allows
us to test the short and long-term effects of the interven-
tion program. Second, regarding the generalizability of
the study results, if Smoke-free Kids is effective, the pro-
gram can be easily implemented in the home setting and
disseminated, for example, by primary schools, general
practitioners, and school doctors. A limitation of the
study is that the behavior of the children and parents is
based on self-reports. However, studies have shown that
self-reported data of adolescents about their own smoking
are generally reliable [54-56].

Table 1: Overview of measurements

Measurement Baseline Post-
intervention

(6 months after 
baseline)

Follow-up I 
(12 months after 
baseline)

Follow-up II 
(24 months after 
baseline)

Follow-up III 
(36 months after 
baseline)

Mother Child Child Child Child Child

Demographic characteristics X
Smoking behavior parents 
[57]

X X X X X X

Smoking behavior child [57] X X X X X X
Anti smoking socialization:

Communication about 
smoking [46]

X X X X X X

Monitoring [19] X X X X X
Availability of cigarettes at 
home [19]

X X X X X X

Parental norms [19] X X X X X
Parental influence on their 
offspring smoking [19]

X X X X X X

House rules [19] X X X X X X
Constructive reaction: 
perceptions of the 
parents reaction [19]

X X X X X

Intention to smoke [58] X X X X X
Self-efficacy [49,59] X X X X X
Attitude [60] X X X X X
Social Norm [61] X X X X X
General Parenting Style X X X X X X
Smoking behavior peers [62] X X X X X
Parent-child relationship 
(NRI) [63]

X X X X X X

Alcohol use X X X X
Strength and Difficulty 
Questionnaire (SDQ) [51]

X X X X X

Asthmatic symptoms 
(ISAAC) [50]

X X X X X

Program Evaluation/
utilization [20]

X
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Implications for practice
If the Smoke-free Kids intervention program is effective, it
could be easily applied to daily life, which will facilitate
implementation of the prevention protocol. The pro-
gram's modular, self-help format allows flexibility as
regards where, when, and how it is implemented.
Although the present study will measure effects on indi-
vidual children after delivering the modules to house-
holds, in the future, the program could also be delivered
to multiple families at the group-level using an alternative
approach (e.g., at school), or it could be self-administered
on a website that provides sequential access to the inter-
vention modules. This is the reason that STIVORO (Dutch
Institute for Smoking Prevention) and the Trimbos Insti-
tute (Netherlands Institute of Mental Health and Addic-
tion) are actively involved. This all implies a strong
potential of the program to reach large populations. In
addition, if the home-based prevention program is effec-
tive, it can be developed for other risk taking behavior like
alcohol and drugs.

Conclusion
This study will evaluate a protocol for preventing smoking
initiation in children. The results of this study will provide
insights into the effectiveness of the Smoke-free Kids
intervention program and the precursors of smoking initi-
ation among children aged 9 to 11 year olds.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MH and LR are responsible for the data collection, data
analysis and for reporting the study results. CJ is the prin-
cipal investigator of the Smoke-free Kids trials in the U.S.
RO, OS, and RE are supervisors and grant applicators. All
authors read and approved the final manuscript.

Acknowledgements
This study is funded by a grant from the major funding agency ZonMw, The 
Netherlands Organization for Health Research and Development (project 
no. 50-50110-96-511) and the Dutch Asthma Foundation (project no 
3.4.07.041).

References
1. World Health Organization: Tobacco free initiative: Why is tobacco a

public health priority? Geneva 2005.
2. STIVORO: Smoking, the hard facts: Youth 2009. [In Dutch: Roken, de

harde feiten: Jeugd 2009] Den Haag
3. Chassin L, Presson C, Pitts S, Sherman S: The natural history of

cigarette smoking from adolescence to adulthood in a Mid-
western community sample: Multiple trajectories and their
psychosocial correlates.  Health Psychology 2000, 19:223-231.

4. Fergusson DM, Lynskey MT, Horwood LJ: The role of peer affilia-
tions, social, family and individual factors in continuities in
cigarette smoking between childhood and adolescence.
Addiction 1995, 90(5):647-59.

5. Jackson C, Dickinson D: Cigarette Consumption During Child-
hood and Persistence of Smoking Through Adolescence.
Archives of Pediatrics & Adolescent Medicine 2004, 158:1050-1056.

6. Prokhorov AV, Pallonen UE, Fava JL, Ding L, Niaura R: Measuring
nicotine dependence among high-risk adolescent smokers.
Addictive Behaviors 1996, 21(1):117-127.

7. Bruvold WH: A meta-analysis of adolescent smoking preven-
tion programs.  American Journal of Public Health 1993,
83(6):872-880.

8. Cuijpers P, Jonkers R, De Weerdt I, De Jong A: The effects of drugs
abuse prevention at school: 'Healthy school and drugs'
project.  Addiction 2002, 97:67-73.

9. Jackson C, Henriksen L, Dickinson D, Messer L, Robertson SB: A lon-
gitudinal study predicting patterns of cigarette smoking in
late childhood.  Health Education and Behavior 1998, 25(4):436-447.

10. Otten R, Engels RCME, Ven OMO Van de, Bricker JB: Parental
Smoking and Adolescent Smoking Stages: The Role of Par-
ents' Current and Former Smoking, and Family Structure.
Journal of Behavioral Medicine 2007, 30(2):143-154.

11. Harakeh Z, Scholte RHJ, De Vries H, Engels RCME: Parental rules
and communication: their associations with adolescent
smoking.  Addiction 2005, 100:862-870.

12. Harakeh Z, Scholte RHJ, Vermulst AA, De Vries H, Engels RCME:
Parental factors and adolescents' smoking behavior: an
extension of the theory of planned behavior.  Preventive Medi-
cine 2004, 39:951-961.

13. Otten R, Harakeh Z, Vermulst AA, Eijnden RJJM van den, Engels
RCME: Frequency and quality of parental communication as
antecedents of adolescent smoking cognitions and smoking
onset.  Psychology of Addictive Behaviors 2007, 21:1-12.

14. Otten R, Engels RCME, Eijnden RJJM Van den: Smoking Behavior
in Asthmatic and Non-Asthmatic Adolescents: The Role of
Smoking Models and Personality.  Substance Use & Misuse 2008,
43(3-4):341-360.

15. Bricker JB, Otten R, Liu JL, Peterson AV: Parents who quit smok-
ing and their adult children's smoking cessation: a 20-year
follow-up study.  Addiction 2009, 104(6):1036-1042.

16. Den Exter Blokland EAW, Hale WW, Meeus W, Engels RCME:
Parental anti-smoking socialization: associations between
parental anti-smoking socialization practices and early ado-
lescent smoking initiation.  European Addiction Research 2006,
12:25-32.

17. Huver RME, Engels RCME, De Vries H: Are anti-smoking parent-
ing practices related to adolescent smoking cognitions and
behavior.  Health Education Research 2006, 21:66-77.

18. Huver RME, Engels RCME, Vermulst AA, De Vries H: Bi-directional
relations between anti-smoking parenting practices and ado-
lescent smoking in a Dutch sample.  Health Psychology 2007,
26(6):762-8.

19. Engels RCME, Willemsen M: Communication about smoking in
Dutch families: associations between anti-smoking socializa-
tion and adolescent smoking-related cognitions.  Health Educa-
tion Research 2004, 19:227-238.

20. Jackson C, Dickinson D: Can parents who smoke socialize their
children against smoking? Results from the Smoke-free Kids
intervention trial.  Tobacco Control 2003, 12:52-59.

21. Jackson C, Dickinson D: Enabling parents who smoke to pre-
vent their children from initiating smoking: results from a 3-
year intervention evaluation.  Archives Pediatrics & Adolescent Med-
icine 2006, 160:56-62.

22. Henriksen L, Jackson C: Anti-smoking socialization: relation-
ship to parent and child smoking status.  Health Communication
1998, 10:87-101.

23. George RB: Course and prognosis of chronic obstructive pul-
monary disease.  American Journal of Medical Science 1999,
318(2):103-106.

24. Lai CKW, Beasley R, Crane J, Foliaki S, Shah J, Weiland S: Global var-
iation in the prevalence and severity of asthma symptoms:
Phase Three of the International Study of Asthma and Aller-
gies in Childhood (ISAAC).  Thorax 2009, 64(6):476-483.

25. Ven MOM Van De, Eijnden RJ Van Den, Engels RCME: Atopic dis-
eases and related risk factors among Dutch adolescents.
European Journal of Public Health 2006, 16:549-558.

26. Zbikowski SM, Klesges RC, Robinson LA, Alfano CM: Risk factors
for smoking among adolescents with asthma.  Journal of Adoles-
cent Health 2002, 30:279-287.

27. Precht DH, Keiding L, Madsen M: Smoking patterns among ado-
lescents with asthma attending upper secondary schools: a
community-based study.  Pediatrics 2003, 111:e562-568.
Page 9 of 10
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10868766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7795501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7795501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15520342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15520342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8729713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8729713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8498627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8498627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11895272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9690102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9690102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9690102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17221319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17221319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15918816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15918816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15918816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15475029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15475029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15475029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17385950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17385950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17385950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18365936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18365936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18365936
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19392909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19392909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19392909
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16352900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16352900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16352900
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16000325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16000325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16000325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18020849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18020849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18020849
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15140843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15140843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15140843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12612363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12612363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12612363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16370991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16370991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19237391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19237391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19237391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16524943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16524943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11927240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11927240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12728110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12728110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12728110


BMC Public Health 2009, 9:477 http://www.biomedcentral.com/1471-2458/9/477
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

28. Ven MOM Van De, Engels RCME, Kerstjens HA, Eijnden RJ Van den:
Bi-directionality in the relationship between asthma and
smoking in adolescents: A population-based cohort study.
Journal of Adolescent Health 2007, 41(5):444-454.

29. Otten R, Engels RCME, Eijnden RJJM Van den: Parental Smoking
and Smoking Behavior in Asthamtic and Nonasthmatic ado-
lescents.  Journal of Asthma 2005, 42(5):349-355.

30. Dalton MA, Adachi-Mejia AM, Longacre MR, Titus-Ernstoff LT, Gib-
son JJ, Martin SK, Sargent JD, Beach ML: Parental rules and mon-
itoring of children's movie viewing associated with children's
risk for smoking and drinking.  Pediatrics 2006, 118:1932-1942.

31. Monshouwer K, Van Dorsselaer S, Gorter A, Verdurmen J, Volle-
bergh W: Youths and Risk Behavior 2003 2004. [In Dutch: Jeugd en
riskant gedrag. Kerngegevens uit het peilstationsonderzoek 2003].
Utrecht

32. Granic I, Hollenstein T: Dynamic systems methods for models
of developmental psychopathology.  Development and Psychopa-
thology 2003, 15:641-669.

33. Centraal Bureau voor de Statistiek (CBS): Research of Family For-
mation 2003 [In Dutch: Onderzoek Gezinsvorming 2003].  In
Scheiden: motieven, verhuisgedrag & aard van de contacten. Bevolkingstrends
Edited by: De Graaf A. Sociaal & Cultureel Plan Bureau; 2005:9-46. 

34. Renk K, Roberts R, Roddenberry A, Luick M, Hillhouse S, Meehan C,
Oliveros A, Phares V: Mothers, Fathers, Gender Role, and Time
Parents Spend With Their Children.  Sex Roles 2003,
48:305-315.

35. Bandura A: Social foundations of thought and action: A social cognitive the-
ory New York: Prentice Hall; 1986. 

36. Petty RE, Cacioppo JT: From Communication and Persuasion: Central and
Peripheral Routes to Attitude Change New York: Springer-Verlag; 1986. 

37. Jackson C, Dickinson D: Developing parenting programs to pre-
vent child health risk behaviors: a practice model.  Health Edu-
cation Research Advance Access 2009:1-14 [http://
her.oxfordjournals.org/cgi/content/abstract/cyp039v1].

38. Darling N, Cumsille P: Theory, measurement, and methods in
the study of influences on adolescent smoking.  Addiction 2003,
98(Suppl 1):21-36.

39. Engels RCME, Finkenauer C, Meeus W, Dekovic M: Parental
attachment and adolescents' emotional adjustment: The
role of interpersonal tasks and social competence.  Journal of
Counseling Psychology 2001, 48:428-439.

40. Harakeh Z, Engels RCME, De Vries H, Scholte RHJ: Correspond-
ence between proxy and self-reports on smoking in a full
family design.  Drug and Alcohol Dependence 2006, 84:40-47.

41. Finkenauer C, Engels RCME, Baumeister RF: Parenting and adoles-
cent externalizing and internalizing problems: The role of self-
control.  International Journal of Behavioral Development 2005, 29:58-69.

42. Kerr M, Stattin H: What parents know, how they know it, and
several forms of adolescent adjustment.  Developmental Psychol-
ogy 2000, 36:366-380.

43. Scholte RHJ, Engels RCME, Overbeek G, De Kemp RAT, Haselager
GJT: Stability in bullying and victimization and its association
with social adjustment in childhood and adolescence.  Journal
of Abnormal Child Psychology 2007, 35(2):217-228.

44. Steinberg L, Mounts N, Lamborn S, Dornbusch S: Authorative
parenting and adolescent adjustment across various ecolog-
ical niches.  Journal of Research on Adolescence 1991, 1:19-36.

45. Engels RCME, Noom M, Hale WW III, De Vries H: Self-efficacy and
emotional adjustment as precursors of smoking in early ado-
lescents.  Substance Use and Misuse 2005, 40(12):1883-1893.

46. Ennett ST, Bauman KE, Foshee VA, Pemberton M, Hicks KA: Parent-
child communication about tobacco and alcohol use: what
do parents say and does affect youth behavior.  Journal of Mar-
riage and Family 2001, 63:48-62.

47. Otten R, Engels RCME, Eijnden RJJM van den: Associations
between general parenting, smoking-specific parenting and
adolescent smoking: a comparison of adolescents with and
without asthma.  Nicotine and Tobacco Research 2007, 9:109-118.

48. Pierce JP, Choi WS, Gilpin EA, Farkas AJ, Merritt RK: Validation of
susceptibility as a predictor of which adolescents take up
smoking in the United Sates.  Health Psychology 1996, 15:355-361.

49. De Vries H, Dijkstra M, Kuhlman P: Self-efficacy the third factor
besides attitudes and subjective norm as a predictor of
behavioral intentions.  Health Education Research 1988, 3:273-282.

50. Asher MI, Keil U, Anderson HR, Beasley R, Crane J, Martinez F, Mitchell EA,
Pearce N, Sibbald B, Sterwart AW, Strachan SK, Williams HC: Interna-

tional Study of Asthma and Allergies in Childhood (ISAAC):
rationale and methods.  European Respiratory Journal 1995, 8(3):483-491.

51. Goodman R: The Strengths and Difficulties Questionnaire: A
Research Note.  Journal of Child Psychology and Psychiatry 1997,
38:581-586.

52. Crone MR, Reijneveld SA: The association of behavioural and
emotional problems with tobacco use in adolescence.  Addic-
tive Behaviors 2007, 32:1692-1698.

53. Kuntsche E, Gmel G, Knibbe RA, Engels RCME: Why do young
people drink? A review of drinking motives.  Clinical Psychology
Review 2005, 25:841-861.

54. Dolcini MM, Adler NE, Ginsberg D: Factors influencing agree-
ment between self-reports and biological measures of smok-
ing among adolescents.  Journal of Research on Adolescence 1996,
6(4):515-542.

55. Dolcini MM, Adler NE, Lee P, Bauman KE: An assessment of the
validity of adolescent self-reported smoking using three bio-
logical indicators.  Nicotine & Tobacco Research 2003, 5(4):473-483.

56. Hunter SMD, Webber LS, Berenson GS: Cigarette smoking and
tobacco usage behaviour in children and adolescents:
Bogalusa study.  Preventive Medicine 1980, 9:701-712.

57. De Vries H, Engels RCME, Kremers S, Wetzels J, Mudde A: Parents'
and Friends' smoking status as predictors of smoking onset:
findings from six European countries.  Health Education Research
2003, 18(5):627-636.

58. Kremers SPJ: On your marks. Revising, testing and integrating
stage models of smoking initiation.  In PhD thesis Maastricht: Uni-
graphic Maastricht; 2002. 

59. Engels RCME, Knibbe RA, Drop MJ: Predictability of smoking in
adolescents: between optimism and pessimism.  Addiction
1999, 94:115-124.

60. Dijkstra A, de Vries H, Bakker M: Pros and cons of quitting, self-
efficacy, and the stages of change in smoking cessation.  Jour-
nal of Consulting and Clinical Psychology 1996, 64(4):758-63.

61. De Vries H, Backbier E, Kok G, Dijkstra M: The impact of social
influences in the context of attitude, self-efficacy, intention,
and previous behavior as predictors of smoking onset.  Journal
of Applied Social Psychology 1995, 25:237-257.

62. Engels RCME, Knibbe RA, de Vries H, Drop MJ, van Breukelen GJP:
Influences of parental and best friends' smoking and drinking
on adolescents use: a longitudinal study.  Journal of Applied Social
Psychology 1999, 29:337-361.

63. Furman W, Buhrmester D: Children's perceptions of the per-
sonal relationship in their social networks.  Developmental Psy-
chology 1985, 21:1016-1024.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2458/9/477/pre-
pub
Page 10 of 10
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17950164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17950164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16036409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16036409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16036409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17079564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17079564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17079564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14582935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14582935
http://her.oxfordjournals.org/cgi/content/abstract/cyp039v1
http://her.oxfordjournals.org/cgi/content/abstract/cyp039v1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12752360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12752360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16386380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16386380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16386380
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10830980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10830980
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17295065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17295065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16419563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16419563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16419563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17365742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17365742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17365742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8891714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8891714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8891714
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7789502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7789502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7789502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9255702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9255702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17175113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17175113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16095785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16095785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7454695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7454695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7454695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14572021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14572021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14572021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10665103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10665103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8803366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8803366
http://www.biomedcentral.com/1471-2458/9/477/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Asthma
	Aim and hypotheses

	Methods/Design
	Study Design
	Participants
	Recruitment
	Eligibility Criteria
	Randomization

	Sample Size Calculation
	Study intervention
	Theoretical basis of the intervention
	Intervention Condition
	Newsletters
	Booster module
	Control condition

	Data collection
	Outcomes
	Statistical analyses
	Time Frame

	Discussion
	Strengths and limitations
	Implications for practice

	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

