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Introduction

In the early 1990s, The Norwegian Cancer Society developed plans for a
possible school-based smoking prevention program. A few external
institutions were invited to evaluate the interventions, One of these institutions
was the Research Centre for Health Promotion (HEMIL senteret), Faculty of
Psychology, University of Bergen. Professors Jostein Riise and Leif Edvard
Aarg at the HEMIL centre maintained that the intervention plans as well as the
outline of evaluation design could be improved on some points. Their
suggestions were well received by the Cancer Society, and the programme and
evaluation plans were revised accordingly. The HEMIL centre was chosen as

institution to be responsible for the evaluation of the programme.

The Norwegian Cancer Society organized the project, gave financial support
both to the development and piloting of the intervention programme and the
evaluation, and further assisted the process by ensuring national

implementation after the program had come to an end.

This thesis is based on results from the evaluation project.
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Abstract

In 1988, approximately 7500 persons in Norway died from smoking-related diseases
like heart failure and cancer (Engeland, 1997). Evidence from epidemiology strongly
indicates that smoking is the main cause of a number of diseases, for instance lung- and
airway diseases. During the second half of the 20’th century, the health hazards from
smoking were documented in a steadily increasing body of research (e.g. Royal College of

Physicians, 1992).

Based on overwhelming facts, the Norwegian Cancer Society took an initiative to
launch a tobacco prevention project in Norwegian secondary schools. The project was based
on available knowledge, including relevant theory and methods. The intervention included
three components: a classroom programme during secondary school, teacher courses, and
parental involvement. Ninety nine Norwegian secondary schools were included in the project,
and the schools were divided into four groups: Group A, control, performing traditional anti-
tobacco education; Group B, intervention with all three intervention components; Group C, as

B but without teacher courses; Group D, as B but without parental involvement.
Main results:
Article 1

There were no significant differences in smoking habits among the four
groups at baseline. The smoking habits in the group that was involved in the most
comprehensive intervention (group B) changed more favourably than those of
students in the comparison schools over the three follow-up data collections. At the
third follow-up, the proportion of students smoking weekly or more in the
comparison group was 29.2%, compared with 19.6% in the model intervention
group. The proportions of smokers at the last data collection among students in the
schools with less comprehensive interventions was lower than among students in the
comparison schools, but higher than among students in schools with the most
complete intervention. Smoking prevalence in these groups were, however, not
significantly different from smoking prevalence in groups A and B. Multilevel
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multiple logistic regression analyses, comparing changes in smoking habits between
students in group B with those among students in the comparison schools (group A),
confirmed the conclusion that the comprehensive intervention was the most

effective. The findings from this first publication provide reasons for recommending

the programme to be implemented for secondary schools all over Norway.

Article 2

The dimensionality of smoking outcome expectancies was the same at both time
points (baseline and last follow-up data collection), revealing three components
(‘Addicted’, ‘Not harmful” and ‘Social’). After correction for attenuation, the
Pearson’s correlation between T1 and T2 (which in this article means the last data
collection) was .41 for the total sumscore, indicating a low to moderate relative
stability. When examining smoking expectancy sumscore means by smoking habits
at T1 and T2, never smokers were markedly different from the smokers on both
occasions. Never smokers scored low on “Social” and “Not harmful”, and high on
“Addictive”. All associations were statistically significant (p<.001). The ‘Social’
dimension was the strongest predictor of smoking behaviour both at T1 and T2. One
of the outcome expectancy sumscores (‘Addictive’) at T1 predicted smoking habits
at T2 after controlling for smoking habits at T1 (p<.01). This predictor was
significant also after entering outcome expectancy sumscores at T2 into the model
(p<.05). These findings illustrate the importance of emphasizing other outcomes than

health related ones when designing intervention programmes for young people.

Article 3

Measurement models were tested for self-efficacy and outcome expectancies
modelled as latent variables. Acceptable fit was obtained without introducing any
correlated error terms. A series of growth curve models were tested with frequency
of smoking across measurement occasions modelled as a dependent latent variable.
The intercept corresponds to the level of smoking at baseline while the slope is

interpreted as change over time. The unit of change was set to one year. Self-efficacy
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was defined as a latent variable with all items used as indicators. Outcome
expectancy items are divided into three groups, each group being indicators of one
latent variable. The three latent variables are “Smoking is social”, “Smoking is

addictive” and “Smoking is harmful”.

Model 1 shows a significant difference in slope between intervention group and
comparison group (coefficient = -.23; p <.05). Adding gender to the model reduces
the coefficient marginally (Model 2). Adding self-efficacy and outcome expectancy
sumscores measured at baseline (Models 3-5) increases the size of coefficient. With
self-efficacy and outcome expectancies at baseline both included (Model 5), the
coefficient is -.29 ( p <.01). Adding first self-efficacy and then outcome expectancy
sumscores at the last follow up data collection (Models 6-7) separately to the
predictors, reduces the association between group (intervention versus comparison)
and slope (change in smoking habits over time) to -.15 and -.10. If both are
simultaneously included (Model 8), the unstandardized coefficient goes down to -.13
(not significant), indicating some mediation of programme effects. The most
comprehensive model (Model 8) explains 76.4% of the variance in intercept and

94.1% of the variance in slope.

When testing all meditational paths from group (intervention versus control) to
change in smoking over time (slope) combined (Sobel’s approximate test),
significance was not obtained (p = .39). Estimate of total effect was -.125, while the
estimate of all indirect effects combined was -.047 (unstandardized coefficients).
This test could not be done on all ten imputed data sets combined. The first imputed

data set was chosen for this particular test.

This article provides no clear evidence that self-efficacy and outcome expectancies

mediated the effects of the programme on smoking behaviour.
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1. Development and evaluation of BE
smokeFREE

1.1 Background

From the early 1970’s and throughout the next 20 years, Norway experienced a
decline in smoking prevalence among adolescents and young adults. However,
around 1990 this decline levelled out (Lund, 1992). Lund pointed out that about 80%
of Norwegian adult smokers started their smoking-career in adolescence, and that
smoking prevalence among adults in Norway was one of the highest among countries
in Western Europe. In Norway in the early 1990’s about one in four persons in the
age group 16 — 24 were daily smokers. In the age-group 16 — 19, approximately 20%
were daily smokers, a proportion no better than 10 years earlier (Kraft & Svendsen,
1996). About one third of the adult population were daily smokers, despite the fact
that tobacco legislation was comprehensive and firm, and prices of manufactured
cigarettes were high. The tobacco legislation included ban of all advertising (direct
and indirect) for tobacco products, labelling of tobacco packages with health
warnings, selling of tobacco to persons under the age of 18 was prohibited, and
vending machines for cigarettes were prohibited. Hand rolled cigarettes were,
however, at this time point more than 40 per cent cheaper than manufactured

cigarettes (Kraft & Svendsen, 1996).

During the period from 1985 to 1995, there was no reduction in the prevalence of
regular smokers in the Norwegian adult population. However, our Nordic neighbour
Sweden experienced a reduction in smoking prevalence in the same period from 35%
to 25% (Peto et al., 1994). One possible explanation of this less favourable
development in Norway was the lack of public education campaigns, and that funds
raised for tobacco-related education and information were reduced by 90 % during

the 1980s (Kraft & Svendsen, 1996). During the period 1981-1994, in Norway there
11



were no major public campaigns against smoking and no nation wide school based

interventions were implemented.

In 1988, approximately 7500 persons in Norway died from smoking-related diseases
like heart failure and cancer (Engeland, 1997). Evidence from epidemiology strongly
indicated that smoking was the main cause of a number of diseases, for instance
lung- and airway diseases. In 1988 1612 persons died from lung- and airway
diseases, and approximately 90% of these persons were smokers. Further, an
estimated 15% of all global cancer in 1985 was caused by smoking, and smoking
was the main cause of cancer in lungs, larynx, oral cave, pharynx, oesophagus,
pancreas, kidney and urinary bladder (Parkin, 1994). Throughout this period, the
health hazards from smoking were documented in a steadily increasing body of

research (e.g. Royal College of Physicians, 1992; Peto et al., 1994)

Based on these overwhelming facts, the Norwegian Cancer Society took an initiative
to launch a tobacco prevention project in Norwegian secondary schools. The project

was based on the strategy document of the Norwegian Cancer Society, which stated:

The Norwegian Cancer Society claims that a change in smoking habits is the
strategical point in which the most positive influence as regards prevention of
cancer and cancer mortality can be achieved. Therefore, it is important to
cooperate in the field of smoking control, giving priority to certain groups. It
is important to give priority to the work among those children and

adolescents who so far have not started to smoke.
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1.2 Terminology

This thesis includes some central expressions or terms which are used as denoted

below:

B Adolescence

Denotes the age period between childhood and young adult. This age-period is often
defined as the age from thirteen until nineteen. This definition finds support in the
publication by Thomas and Perera (2007). Other definitions use slightly different age

spans.

B Health

Health is a general term, often defined as the mental and physical status of an
individual. Health is not only absence of disease, but includes wellbeing (WHO
1946). Health has also been defined as one’s ability to cope with the challenges of
daily life and in this context it can be understood as a relational concept (Stige &

Aarg, 2012).

B Health Promotion

Health promotion is defined as activities aiming at improving the health of
individuals, groups of individuals, or populations. According to the Ottawa charter”
(WHO, 1986), health promotion is the process of enabling people to increase control

over, and improve their health.

B Smoking
Smoking is in the context of this thesis defined as the behaviour of smoking

cigarettes containing nicotine.

2 http://www.who.int/healthpromotion/conferences/previous/ottawa/en/
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B Addiction

Addiction is often in international publications defined as ’a chronic, relapsing
disorder in which compulsive drug-seeking and drug-taking behaviour persists
despite serious negative consequences.” Continuous use induces adaptive changes in
the central nervous system that leads to tolerance, physical dependence, sensitization,

craving and relapse (Cami and Farre, NEJM 2003).

B Health consequences
Health consequences are defined as positive or negative influences on mental or

physical status of individuals, groups of individuals, or populations.

1.3 Adolescents and smoking

Smoking in adolescence is found to be correlated with a number of factors. These
factors can systematically be organized into three groups or levels: Intrapersonal,
interpersonal and environmental. The contexts of people’s health related behaviours
have also been described as belonging to five domains: (i) personal factors, (ii) social
environment, (iii) physical and organizational environment, (iv) the cultural context
and (v) societal context (Aarg and Flisher, 2011). More widely used frameworks are
Bronfenbrenner’s ecological model (Bronfenbrenner, 1979) and levels of contexts as

described in community psychology (Dalton et al., 2001), just to mention a few.

Below we will present examples of factors from the three groups of factors
mentioned above (intrapersonal, interpersonal and environmental). Additional
examples will follow in chapter 1.4 where selected theories and theoretical

perspectives are presented.
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Intrapersonal factors

Physiological effects

The physiological effects of smoking tobacco are mainly determined by
characteristics of the tobacco product and individual pattern of smoking (Royal
College of Physicians, 1992). Level of nicotine exposure depends on frequency of
smoking, type of tobacco (hand-rolled or manufactured cigarettes, pipe or cigars, as
well as nicotine yield of the product) and the way the tobacco is smoked (extent of
inhalation). Nicotine is a highly addictive substance, and even modest levels of
cigarette smoking among adolescents may lead to addiction (Royal College of

Physicians, 2000; Dybing & Sanner, 2002; Colby et al., 2000).

Smoking outcome expectancies

Adolescent smokers have more positive outcome expectations towards smoking, than
adolescents at the same age who do not smoke. Smokers tend to believe that smoking
mainly is a social activity, that it will support them in making friends, that smoke
tastes well, that smoking is relatively harmless, and that it will be easy to stop

smoking (Royal college of physicians, 1992, USDHHS 1994)

Self efficacy

Adolescent smokers are less convinced than non-smokers that it will be possible to
sustain from smoking, when situations occur where smoking is a possible behaviour.
Smokers are less convinced than non-smokers that it will be possible to refuse an
offer to smoke, and they also expect to join in when groups of adolescents are

smoking (Royal college of physicians, 1992; USDHHS, 1994)
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Sensation-seeking

Sensation-seeking is defined as *The individual’s need for varied, novel and complex
sensations and experiences and the willingness to take physical and social risks for
the sake of such experience’ (Zuckerman et al., 1980). Score on a scale measuring
level of sensation-seeking is highly correlated with adolescent smoking behaviour

(Pedersen et al., 1989; Kraft & Rise, 1994).
Problem behaviour

Adolescent smokers are more often than non-smokers at the same age involved in
various forms of problem behaviour. This includes school absenteeism, vagabonding,
steeling, drinking alcohol, using illegal drugs, etc (Jessor & Jessor, 1977; Tyas,
1998).

Low academic achievement

Adolescent smokers are more often than non-smokers at the same age performing
moderate to low at school (Ahlgren et al., 1982; Nutbeam et al., 1988; Gerber et al.,
1989). Eighty percent of relevant prospective longitudinal studies on smoking
initiation show a correlation between moderate to low academic achievement and
smoking (Conrad et al 1992). An international study, including a large sample of
Norwegian adolescents, showed that the probability of being a smoker increased
when the students reported low to moderate school results, high levels of school-

alienation and no plan for further education (Nutbeam et al 1988).

Interpersonal factors

Smoking among significant others

Sociological studies have shown that level of nicotine exposure alone cannot explain
why some adolescents get addicted and others not. This research claims that smoking
behaviour mainly is a social phenomenon (Sussman et al.,1995; Tyas, 1998).
Smoking habits among significant others are important determinants of individuals’

smoking habits (Royal college of physicians, 1992). If the father and mother of a
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young person are smokers, there is a strongly elevated risk that the person him- or
herself will start to smoke (Aarg et al., 1981; Bricker et al., 2003). Furthermore,
parental indifference, lack of supervision, and lack of knowledge about their
children's friends increase the risk of becoming smokers (Tyas, 1998). However,
even if parents themselves smoke, but do not allow their kids to smoke, fewer kids
will become smokers (Aarg et al., 1981; Webster et al., 1994). Lowest proportion of
smokers is still found in those families where none of the parents are smokers, and
the kids are not allowed to smoke (Aarg et al., 1981; Eiser et al., 1989). Smoking
habits among siblings (Bewley et al., 1976; Aarg et al., 1981; Murray et al., 1983)
and peers (Bewley et al., 1976; Aarg et al., 1981; Ogawa et al., 1988; Tyas, 1998) are
also important factors influencing the individuals smoking habits. The association
between best friend’s and own smoking habits is so strong that it has even been
suggested that best friend’s smoking can be used as a proxy for own smoking (Tjora
et al., accepted for publication). Additionally, one should notice that socially isolated
adolescents are more susceptible to take up smoking, than those with many friends
(Ennet et al., 1993) and that smoking occurs relatively frequently when adolescents
are alone, provided that they have established smoking as a regular behaviour

(Sussman et al., 1993).

Environmental factors

Price

The association between the price of cigarettes and consumption or between changes
in price and change in consumption in a population or a sub-group of a population is
notified as price-elasticity. If a ten percent increase in price is accompanied by a ten
percent decrease in consumption in a specific population or population subgroup, the
price elasticity is -1.0. In a meta-analysis of 86 studies, the mean price elasticity was
found to be -0.48, meaning that a ten per cent increase in the price of cigarettes is
accompanied by a 4.8 per cent reduction in consumption (Gallet & List, 2002). In an
analysis covering 52 European countries Gallus and associates (2006) found that

smoking consumption decreases 5-7% for a 10% increase in the real price of
17



cigarettes. The price elasticity on cigarettes is generally higher among adolescents
than among adults. Estimates range from -0.9 to -1.5 (Ross & Chaloupka, 2003). In
a study among young adults in Canada (Zhang et al., 2006) it was found that

decreased cigarette price was associated with higher levels of smoking initiation.

Price is influenced by a number of factors, one of them directly related to smoking
prevention: Taxes on cigarettes and other tobacco products (Liang, 2003).
Governments may use taxes on tobacco products to rise tobacco prices, and through
this reduce the tobacco consumption of the population. A more philosophical and
ethical question is whether or not this kind of state incomes directly should sponsor

prevention programmes.

Regulation of tobacco availability through legal acts

Adolescents’ access to tobacco products through retailers may be regulated by laws.
If laws are made to restrict the availability to tobacco products, they will include
prohibition of vendors from selling to under-age adolescents, establishment of
minimum age-at-sale laws, ban on self-service displays, ban or strict limitations to
the placement of cigarette vending machines to locations restricted to adults, ban on
the sale of loose cigarettes, ban on distribution of free tobacco samples to minors,
demand for licenses for retail vendors to be licensed to sell tobacco products, and
revocation of the license for retailers who repeatedly violate the law (Woollery et al.,
2000). Norway has implemented all of these law regulations, along with a very strict
regulation of smoking in workplaces where enviromental tobacco smoke (ETS)

previously was a problem (ban on any smoking in public places) (Lund, 2005).
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1.4 Theory

Previous studies in the area of smoking prevention have been based on several
theories, mainly from the area of social psychology. As concluded in meta-analyses
in the 1990’s, some theories and models seemed to turn out as more effective than
others as point of departure when planning new interventions (e.g. Bruvold, 1993;
Rooney, 1996). The main directions pointed out by Bruvold, Rooney and others, are
later confirmed by other authors in more recent publications (Thomas & Perera 2006;
Botvin & Griffin 2007). A brief overview of the most important theories is presented

in this chapter.
Social Cognitive Theory and the Reasoned Action Framework

Albert Bandura’s Social Cognitive Theory (Bandura, 1986) is one of the most
influential theories in social psychology. In the introduction to his book from 1986,

Bandura states that:

One of its organizing themes is the emphasis placed on reciprocal
determinism. Social cognitive theory embraces an interactional model of
causation in which environmental events, personal factors, and behavior all
operate as interacting determinants of each other. Reciprocal causation
provides people with opportunities to exercise some control over their

destinies as well as sets limits of self-direction.

Person, behaviour and environment are connected interactively. Further, Bandura
claims that behaviour is influenced by a number of factors, where two factors seem
to be more important than other factors: self-efficacy and outcome expectancies.
Self-efficacy is defined as the individuals own expectations of how successfully one
will be able to perform a given behaviour. If an individual expects to be able to
successfully cope with situations where smoking-pressure occurs, it is more likely
that such success will take place when smoking pressure actually appears. According
19



to Bandura, the best way of increasing self-efficacy is by training in practical
situations. Outcome expectancies are defined as the individual’s own expectations of
the outcomes of given behaviours. If such outcomes are negative, it is less likely that
a certain behaviour will occur. Positive outcomes will increase the probability that
the behaviour will occur. Behavioural outcomes can be physical, social or
psychological. This means that health outcomes are not the only possible outcomes
of importance for shaping health related behaviour such as smoking. Other
outcomes, such as being popular among friends or feeling relaxed may equally or
even more important. Interventions should aim at reducing the positive expectations
of smoking, and shed more light on the negative consequences of smoking. It is
important to keep in mind that smoking behaviour to a large extent is shaped by
other outcome expectancies than those related to health. This is at least the case for
the initiation of smoking. Health motives may play a more important role in smoking

cessation.

Bandura also focuses on social diffusion and innovation (see paragraph below in
this chapter on Everett Roger’s approach to describing and analyzing diffusion of
innovation processes). Social diffusion describes how ideas, habits or expressions
spread in a population. Innovation describes how new ideas, habits or expressions
spreads in a population. There are two main elements in the process of diffusion:
First, individuals must acquire the new knowledge. Second, individuals must adapt
the innovative element. According to Bandura, the first step is mainly influenced by
model-learning, the second step by self-efficacy and outcome expectations (Bandura,

1986).

Related theoretical constructs can be found in Fishbein & Ajzen’s theoretical
frameworks and conceptual models, their Theory of Reasoned Action (Fishbein &
Ajzen, 1975; Ajzen & Fishbein, 1980), The Theory of Planned Behavior (Ajzen,
1991) and their more recent Reasoned Action Approach (Fishbein & Ajzen, 2010).
Instead of Bandura’s outcome expectancies they use the concept “behavioural
beliefs”, and they emphasize that in order to predict behaviour it is hardly sufficient
to find out what outcomes are expected of a certain behaviour. It is also necessary to
measure how important these outcomes are to the person him- or herself (evaluation

of beliefs). Instead of the concept of “self-efficacy”, Fishbein and Ajzen use the
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concept “perceived behavioural control”. In the scientific literature there is a lot of
discussion about the relationship between these two concepts (see Fishbein & Ajzen
2010, pp. 160-167). In the latest version of their model, they distinguish between
perceived capacity to perform (ability to perform) a behaviour and autonomy (degree
of control). Fishbein and Ajzen also regard subjective norms (injunctive norms —
what other people expect from you, and descriptive norms — what other people
actually do themselves) as important factors to take into account. Another important
concept is attitudes, and they distinguish between instrumental attitudes (grounded
on positive or negative behavioural beliefs) and experiential attitudes (positive and
negative experiences associated with performing the behaviour). And it is also
important to keep in mind that Fishbein and Ajzen see intentions as the most
proximal predictor of behaviour, and as a mediator between attitudes, subjective

norms, and perceived behavioural control on one side and behaviour on the other.
Problem Behaviour Theory

In their Theory of Problem Behaviour, Jessor and Jessor (1977) elaborate on the
three main factors person, behaviour and environment. As for the environmental
factor, Jessor and associates make it clear that they focus on how the individual

experiences the environment. When it comes to the personal and the behavioural

factors, Jessor et al distinguish between proximal and distal elements.

Personal factors are mainly cognitive, like values, expectations, beliefs, and
attitudes. Elements which constitute the proximal part of the personal factor, are
(related to smoking): The value of smoking, the tolerance of other smokers,
perceived risk of smoking, belief in one’s ability to refuse an offer to smoke, and so
forth. Elements which constitute the distal part of the personal factor are: desire for
academic achievement, religious focus, degree of independence, tolerance of

unwanted behaviour, and so forth.

Environmental factors, as experienced by each individual, are according to Jessor
and associates the most influential factor on behaviour. This is based on the
assumption that each individual chooses to act according to his or her own

perceptions and interpretations of the environment.
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The proximal elements in the environmental system visualises if the individual is a
part of a social environment where the behaviour takes place, and if the behaviour is
accepted. Examples are peers’ acceptance of the behaviour, peer pressure, parental
acceptance or rejection of the behaviour, availability to cigarettes among peers,

experienced punishment if the behaviour is detected, among others.

The distal elements in the environmental system are concentrated around the
possible conflict between parental and peer attitudes and behaviour. Two factors are
more important than others: Parental and peer compatibility, and parental and peer
influence. Parental and peer compatibility denotes to which extent parents and peers
are congruent in their view on the actual behaviour, for instance smoking. Parental
and peer influence denotes which significant others that are most influential in the
individual’s decision making — parents or peers. High parental and peer compatibility
and high parental influence strongly indicate a more conventional individual. This, in

turn, makes it less likely that the individual will engage in problem behaviours.

The behavioural system is split into two parts: One part for conventional
behaviour, and one part for problem behaviour. Conventional behaviour is normally
accepted by the greater society (by adults), and this behaviour is wanted and
expected, according to societal norms. Problem behaviour is normally not accepted
by the greater society (by adults), the behaviour is considered to be unwanted and not
suitable for adolescents. Examples of conventional behaviour are participation in
religious organisations, participation in organized sport activities, attention to home-
work, and high academic achievements. On the opposite: No participation in
religious organisations, no participation in organized sport actiivities, and low
academic achievements are examples of conventional behaviour that indicate a high

probability of engaging in problem behaviour.

Problem behaviour is defined as smoking, drinking alcohol, using drugs, stealing,
fighting, and participation in high-risk behaviour. Examples of high-risk behaviours
are driving motor-bikes without wearing helmet, mountain climbing, driving against
red lights, driving over the speed-limits, and so forth. Engagement in one type of
high-risk behaviour increases the probability of engaging also in other types of high-

risk behaviours.
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Diffusion of Innovations Theory

According to Rogers (1983) an innovation is an “idea, practice or object that is
perceived as new by an individual or other unit of adoption”, and diffusion is defined
as “the process by which an innovation is communicated through certain channels
over time among the members of a social system.” The aim is usually to “maximize
the exposure and reach of innovations, strategies, or programs (Oldenburg & Parcel,

2002).

Rogers (1983) examined diffusion of innovations processes empirically. The most
important step in this process is to acquire a sufficient number of innovators, a small
but critical mass which constitutes phase one. Once the innovators have adopted a
new expression or behaviour, gradually a larger and larger part of the population will
follow, in step two. The last part of the process involves those who are the slowest
movers into new expression or behaviour. In the context of smoking, the first
adolescents taking up the habit of smoking represent the innovators. Innovators can
also play a positive role by being the ones who take a strong position against
smoking. If such innovators set a positive example by being non-smokers and by
advocating non-smoking, it increases the probability that more peers will remain

smoke-free.

Related to the diffusion of innovation perspective is the “bandwagon effect” well
known from research on voter’s behaviour (McAllister & Studlar, 1991). As more
people come to hold a specific opinion, for instance to support a specific political
candidate, and if this is made known to the public, the more other people will tend to
adopt the same position. They literally “hop on the bandwagon”. In the field of
marketing a number of persuasion techniques are based on the assumption that
changes in consumers’ preferences, if made publicly known, may influence other
consumers to buy a product. This is called “social validation” (Cialdini, 1993). In the
field of health behaviour change this is an approach that has not received much
attention. If properly implemented, however, communicating to target groups that
there is a change towards more healthy behaviours in the population (or in relevant

population segments) could be an element that might add to the effectiveness of
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behaviour change programmes. This would be similar to a technique well known
from drug education programmes for adolescents where the target groups’
overestimation of the prevalence of drug use among peers is corrected (Pedersen
1993). There is, however, one main difference. Using a bandwagon approach means
using changes taking place in the population in persuasive messages in order to

motivate more people to change in the same direction.
The Theory of Psychological Reactance

If individuals believe that other people are trying to limit their freedom to choose, it
often leads to negative feelings or emotions and attempts to restore their freedom.
This tendency is called psychological reactance (Brehm, 1966). Perceived loss of
freedom may make individuals less motivated to perform the behaviour advocated by
other people. In a recent study among 16-20 year olds in Norway it has been shown
that smokers are generally more reactant than non-smokers, and that level of
reactance among smokers is associated with negative attitudes towards strong
smoking control measures (Wium et al., 2009). In the BE smokeFREE intervention,
attempts were made to use trigger reactance against the tobacco industry. By
emphasizing that tobacco is addictive and that the tobacco industry relies on their
customers’ addiction, with the associated loss of freedom, it was anticipated that

students would develop reactance towards attempts to influence them to smoke.
Theories of relevance to Induced Compliance

The technique of influencing people through involvement in attitude-discrepant

behaviour is called induced compliance (Festinger & Carlsmith, 1959; Eagly &

Chaiken, 1993). If students are involved in activities where they publicly advocate a
smoke-free life and involve in a process where they develop and communicate
arguments against smoking, it is expected that they will become more committed to
remain smoke-free. There are two different theoretical frameworks that shed light on
the processes of change taking place when an individual advocates a specific
attitudinal position. When the behaviour is attitude discrepant, Festinger’s Cognitive
Dissonance Theory is particularly relevant (Festinger, 1957). According to Festinger
we feel tension when our cognitions are psychologically inconsistent and such

tension makes us strive to achieve consistency. Leading a person into a situation
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where they argue against smoking will tend to influence their attitudes towards the
position they are advocating. When strong attitudes towards the relevant behaviour
have not yet been established, Bem’s Self Perception Theory is also relevant (Bem,
1972). Bem assumes that we interpret our own behaviour the same way as we
interpret others’ behaviour. When we observe someone arguing against smoking, we
tend to believe that this person actually have negative attitudes towards smoking.

When we observe ourselves arguing against smoking, we make similar inferences.
Social Norms Theory

As already mentioned, in Fishbein and Ajzen’s Reasoned Action Framework
subjective norms are seen as one of the three main predictors of behavioural
intentions. There is, however, more to the concept of norms than each individual’s
perceptions. According to Cialdini (2012) the concept of norms has two meanings. It
refers to what is typically done in a culture of subculture, and it refers to what is
typically approved or disapproved. Both aspects tend to influence members of social
systems or communities towards compliance. Norms develop and change in real life

processes in groups and within social networks and communities.

As stated by Miller & Prentice (1996), our cultural beliefs about human motivation
tend to underestimate the power of social motives to influence behaviour. The social
psychologist Lee Ross presented an analysis of the tendency to overestimate the
power of the person and to underestimate the importance of contextual factors in
forming people’s behaviour, and he suggested that this should be called “’the
fundamental attribution error” (Ross, 1977). As Nisbett and Ross have stated clearly
in their textbook from 1991 (Ross & Nisbett, 1991), an important lesson learned
from decades of research in social psychology is that social contexts powerfully

influence people’s behaviour.

Already in the 1940s Kurt Lewin concluded that individual behaviour can be
changed more easily by working with the groups to which the individual belongs
than by working with the individual alone (Lambert & Lambert, 1964). The social
influence approach addresses factors and processes beyond those that are covered by

social cognitive theory and social cognition models. Mobilizing support from parents
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increases the chance that interventions in schools will succeed in having an impact
on behaviour, and by systematically involving students in classroom and group
activities, it is expected that peer group social norms relevant to smoking will
change. These micro-level approaches to use social influence processes to change
young people’s behaviour must be seen in a larger context. As a result of health
education activities targeting the adult population and use of restrictive measures and
price policies, the prevalence of adult smokers may decrease and attitudes to
smoking in the adult population become more negative. This leads to a different
climate where smoking control programmes in school are supported by changes in

norms in the general population.
Health Locus of Control

Wallston et al. (1976), argue that individuals will be more likely to take
responsibility for their health if they perceive that their behaviour will have an
impact on their health. Wallston and associates developed scales for the
measurement of what they called locus of control. They distinguished between three
dimensions: inner control, chance control and other people control. While some
people believe that their behaviours have a strong impact on their health (high
internal control), other people tend to believe that their behaviour does not have a
strong impact on their health. What happens to their health will happen anyway (high
chance control). Some people also tend to believe that their health is in the hands of
others such as doctors and health personnel (high on other people control). If we are
able to make young people believe that their behaviour actually has consequences,
that they can influence their own chances in life through their own behaviour, the
more likely they are to take responsibility for their own actions, their own health
behaviours. The concept of control is also related to the ideas governing health
promotion. Health promotion is defined as the process of enabling people to win
control over and improve health (Nutbeam, 1998). The process that takes place when

trying to increase such control is called empowerment.
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1.5 School-based smoking prevention

Evaluation of adolescent smoking prevention efforts began in the 1950’s. Daniel
Horn performed field-experiments where effects of different educational programs
were compared (Horn, 1960). He came to the conclusion that some pedagogical
approaches gave better results than other approaches. During the next half century a
large number of studies on smoking prevention programmes targeting adolescents
have been carried out. Probably, adolescent smoking prevention is the most carefully

researched area within health promotion and health behaviour change.

Quite a few interventions have not shown any effect on smoking behaviour, (e.g.
Bewley et al., 1976; Nutbeam et al., 1993; Peterson 2000). It must be stated
explicitly that the largest and most rigorous study undertaken so far in this field, the
Hutchinson Smoking Prevention Project, found no long-term effects of an intensive

eight-year programme on smoking behaviour (Peterson 2000).

Some programmes have led to significantly less smoking (e.g. Aarg et al., 1983;
Botvin et al.,1984; Perry et al., 1992). Meta-analyses comparing effects from
different kinds of interventions (Tobler, 1986; Bruvold, 1993, Rooney 1996, Tobler
2000) indicate that broad-based interventions targeting environmental, behavioural
and personal factors are most effective. While programmes based on the
“information deficit” or “affective” models have proven ineffective, programmes
utilizing elements from the “social influence model” have been more successful
(USDHHS, 1994). It should be added, however that even broad programmes
intervening on multiple levels sometimes fail in producing positive effects (de Vries
et al 2003; de Vries et al 2006). During the last decades, new theories and models
have been developed to further give support for developing more effective
interventions (Royal college of physicians, 1992; USDHHS, 1994; Thomas &
Perera, 2007; Botvin & Griffin, 2009).

The history of development of smoking prevention programmes can be described

as a development through five stages (Thomas & Perera, 2007).
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Stage 1: The information deficit model

During the 1960s and early 1970s, anti-smokers, physicians and psychologists meant
that the public had not become sufficiently aware of the health hazards of smoking. It
was hypothesized that correction of this information deficit would lead directly to
behaviour change. Information-giving curricula presented participants with
information about smoking, including health risks of tobacco use, and the prevalence
and incidence of smoking. It was assumed that information alone would lead to
changes in behaviour. Evaluations of this kind of interventions showed no effects or
only minimal effects on behaviour (Goodstadt, 1978; Thompson, 1978, Bangert-
Drowns, 1988). Also more recent reviews of studies have come to the same

conclusion (Peters et al., 2009).

Stage 2: The affective education model

Affective education was based on Bandura's social learning theory (Bandura, 1977).
One assumed that adolescents could learn drug use by modelling, imitation, and
reinforcement. One also anticipated that the behaviour was influenced by the
individuals’ attitudes towards smoking, and skills to master either smoking or to
resist smoking. The susceptibility to take up smoking was thought to be increased by
poor personal and social skills and a poor personal self-concept (Botvin, 2000). The
programmes made use of instruction, demonstration, rehearsal, feedback,
reinforcement, and out-of-class practice. They taught or trained personal and social
skills such as goal-setting, problem-solving, and decision making. Also, the
programmes focussed on cognitive skills to resist external influences like media, to
enhance self-esteem, to cope with stress, and to interact with others. In stage two
there was an assumption that smoking was a part of a more general set of health-
compromising behaviours. Several publications and reviews concluded that
interventions based on the affective education model had almost no effect on

behaviour (e.g. Hansen, 1988; Kellam, 1998; Storr, 2002,).

Stage 3: Comprehensive interventions based on the social influence model
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Throughout the 1980s, smoking was found to be strongly influenced by a number of
social or environmental factors, besides personal and behavioural factors (Aarg et al.,
1983; Evans, 1984). In stage 3, programmes initially were based on theories from
social and behavioural psychology. Two theories initiated normative education
methods and anti-tobacco resistance skills training, McGuire's persuasive
communications theory (McGuire,1968) and Evans's theory of psychological
inoculation (Evans, 1976). Social factors received most attention as determinants of
the onset of smoking. Interventions focused on the development of behavioural
norms that favoured non-smoking and of skills to identify and resist social pressure
to smoke. These include correcting adolescents' overestimates of the smoking rates
of adults and adolescents, recognising high-risk situations, increasing awareness of
media, peer, and family influences, teaching and practising refusal skills, and making
public commitments not to smoke. Programmes in stage 3 often applied the
techniques of generic competence enhancement to specific anti-tobacco, anti-alcohol,
and anti-drug goals (Thomas & Perera, 2007). Several studies confirmed that
interventions based on the Stage 3 model were relatively successful (e.g. Tobler,

1986; Botvin, 1984; Botvin, 1990).

Stage 4: Combination of social competence and social influence models

In stage 4 one started to combine methods by applying elements both from social
competence and social influence approaches. Thomas and Perera, in their extensive
meta analysis based on the Cochrane criteria an methods, suggest that the
intervention programme ‘Be smokeFREE’ (Josendal et al 1998, 2005) belongs to
stage 4 (Thomas & Perera, 2007).

Stage 5:Multi-modal programmes

Stage 5 represents more advanced multi-modal programmes, where one combines the
school-based programmes with initiatives in local communities and even national
efforts. This includes programmes for parents, schools, local communities, as well as
initiatives to change school policies about tobacco, or state policies about the

taxation, sale, availability and use of tobacco (Thomas & Perera, 2007). Thomas and
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Perera identified 16 trials for inclusion in their review and meta-analyses from the
so-called stage 4. Depending on specific classification criteria, the 16 trials were
grouped into three categories, where category one is the best. The criteria were:

(1) minimal selection bias (no systematic differences in comparison groups, assessed
by adequacy of randomization);

(2) minimal performance bias (no problems with the implementation of the
intervention);

(3) minimal attrition bias (no systematic differences in withdrawals from groups);
(4) minimal detection bias (no significant differences in outcome assessment);

(5) a power calculation was performed and the desired sample sizes were achieved,
(6) correct statistical analysis was performed, appropriate to the unit of allocation by

randomization and the unit of assessment.

e Three trials from ‘stage 4’ met all criteria satisfactory, and were placed in
category 1 (Spoth, 2001; Spoth, 2002; Sussman, 1995)

e Seven trials were placed in category 2, due to one or more problems in design
or conduct that could threaten the validity of the conclusions (Botvin et al.,
1990a; Botvin et al., 1990b; Botvin et al., 1999; Gersick, 1988; Josendal et
al.,1998; Scheier, 2001; Sussman, 1993)

o Six trials were placed in category 3, due to serious problems in design or
conduct that precluded drawing any conclusions (Botvin et al., 1980; Botvin
etal., 1982; Botvin et al., 1983; Gilchrist, 1987; Hanewinkel, 1994,
Schaps, 1986)

The overall conclusion from Thomas and Perera concerning interventions from
‘Stage 4’ is: ‘There were three category one RCTs of combined social influences and
social competence interventions: one provided significant results and one only for
instruction by health educators compared to self-instruction. There was a lack of
high quality evidence about the effectiveness of combinations of social influences
and social competence approaches.’

This is a conclusion which has been met with critics from other authors (Botvin
2001, Sussman 2005), something which in turn makes it more exciting to elaborate

on the project that constitutes the empirical basis of this thesis.
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‘BE smokeFREE’ thus was placed in category 2, due to lack of publication of data
describing criterion 2, performance. This will be addressed in the discussion section

of this thesis.
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1.6 ”BE smokeFREE”

’BE smokeFREE’ was the name given to the Norwegian school-based smoking
prevention programme which was piloted and evaluated during the three school-
years 1994-95, 95-96 and 96-97. The programme was developed as a result of an
initiative by the Norwegian Cancer Society, in the context of cancer prevention. As
stated in the introduction, prevention of smoking among adolescents was seen as the

most important point of action to prevent cancer.

During 1993, the Norwegian Cancer Society launched a project named *Adolescent
smoking habits’, and invited the University of Bergen, Research Center for Health
Promotion (presently the Department of Health Promotion and Development) to
evaluate the project. The Norwegian Cancer Society decided a few months later to
develop a school-based smoking prevention programme for secondary schools, and
to sponsor a study aimed at evaluating this programme. Researchers at the Research
Center for Health Promotion assisted in reviewing the substantial scientific literature
in this intervention area, to ensure that the school-based adolescent smoking
prevention programme would be based on the existing body of knowledge and best

practice recommendations.

1.6.1 From theory to intervention

’BE smokeFREE’ was anchored to the theories presented in chapter 1.4. Each theory

constituted the basis of elements or methods applied in the intervention.

Social cognitive theory (Bandura 1986) includes the main terms self-efficacy and
outcome expectancies. In order to increase the students’ self-efficacy in the BE
smokeFREE intervention, they were trained in handling situations where smoking
could be a possible choice. As for outcome expectancies, the intervention focussed
on positive expectancies of the consequences of a smoke-free lifestyle. Much effort
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was put into defining what personal goals or achievements each school student might
have in mind, in situations when smoking became the chosen option. The goals and
achievements were defined as relevant and acceptable, but through the intervention
one tried to present other and maybe more adequate methods of reaching the goals or
achievements. Students were encouraged to believe that they possessed the resources
and skills to succeed in reaching their goals or achievements through other means

than smoking.

Problem Behaviour Theory (Jessor and Jessor, 1977) gave inspiration to more
discussions about possible behaviours adolescents could choose in order to reach
certain goals or achievements. Further, ’BE smokeFREE’ invited students to discuss
the perspectives and attitudes of parents and peers, and possible compatibility
between parents and peers. Parental involvement was a central part of Be
smokeFREE, and methods of involvement were in part inspired by Problem
Behaviour Theory. This theory also set the main frames for the structure of the
questionnaire used in the evaluation, something which will be presented in detail in

the Methods section.

Research based on the Diffusion of Innovations framework (Rogers 1983) has
identified that one of the most important steps in establishing new behaviours in a
population, is a sufficient number of innovators. Among young adolescents, those
few who are the first ones to start smoking and to introduce smoking are innovators,
although in a negative sense. Be smokeFREE made it clear that those who actually
started to smoke significantly contributed to establish the new behaviour among
adolescents in the communities to which they belonged, and that they had to be
aware of their own role as innovators. It was also made explicit that individuals with
formal or informal leader roles had to accept that their influence was important.
Through the intervention it was an important goal to recruit formal and informal
leaders to choose other behavioural options than smoking. Instead of being
innovators paving the way for more smoking among peers, they were encouraged to

be innovators in the process of establishing clear norms against smoking.
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In the Theory of Psychological Reactance (Brehm 1966) it is pointed out that if
individuals believe that other people are trying to limit their freedom to choose, it
would lead to negative feelings or emotions and attempts to restore their freedom.
One central element in ‘BE smokeFREE’ was to focus on addiction as loss of
freedom. Also, students were thoroughly informed about the business strategies of
the tobacco industry, and their dependence on new customers due to high death rates
among established smokers. It was anticipated that students would develop reactance

towards attempts to influence them to smoke.

Applying Induced Compliance techniques means to involve students in attitude-
discrepant behaviour (Festinger & Carlsmith, 1959; Eagly & Chaiken, 1993).
Students included in the Be smokeFREE project were involved in activities where
they publicly advocated a smoke-free life. This was expected to increase the
probability that they would be more committed to remaining smoke-free. Students
with positive attitudes towards smoking were expected to become less positive, and
perhaps negative towards smoking. Students with no strong attitudes towards

smoking were expected to develop negative attitudes towards smoking.

Social norms have a strong impact on behaviours such as smoking. As mentioned
above, Kurt Lewin came to the conclusion that individual behaviour can be changed
more easily by working with the groups to which the individual belongs than by
working with the individual alone (Lewin, 1951; Lambert & Lambert, 1964). Hence,
Be smokeFREE approached classes as group structures to establish non-smoking as a
social norm. Additionally, parents and families were involved in order to provide

social support for non-smoking and thereby strengthen this norm.

Internal Health Locus of Control has also been suggested as an important factor to
take into account when designing health behaviour change interventions. Wallston et
al. (1976) maintained that individuals who believe that they are able to influence
their own health, more often than others actually are able to take action and succeed
in taking care of their own health. Through BE smokeFREE, students were
encouraged to believe in their own responsibility and their own possibilities,
concerning their health situation. This is closely related to Bandura’s idea of

strengthening agency or self efficacy (Bandura, 1986), and it also relates to the idea
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of empowerment (Minkler, Wallerstein & Wilson, 2008). While Health Locus of
Control theory emphasizes the perceived control over health, self efficacy focuses on
control over behaviour itself, and empowerment is defined as a process of social

action where people can gain mastery over their lives.

1.6.2 Experiences and recommendations from interventions
before 1995

BE smokeFREE was in part developed on the basis of theory, as shown in chapter
1.6.1. In addition, the intervention built on experiences and recommendations from
previous efforts in the field of school-based adolescent smoking prevention

programmes.

Sussman et al (1995) compared different methods of intervention to prevent

adolescent smoking. They made three main conclusions:

1. Ifinterventions are school-based, most adolescents will be exposed to the
intervention. This contrasts other arenas, where only sub-populations are
present at the same time, and scattered in time.

2. Schools are mandated through law to educate students in questions of health
and health promotion. This is an internal incentive in schools to perform
activities like smoking prevention programmes.

3. Education is face-to-face, which facilitates two-way dialogue and to adjust
the pedagogical approach to reactions both from the class and from individual

students.

Glynn (1989) published a summary from a panel of experts of adolescent smoking
prevention. The panel reached consensus of eight essential structural elements of

successful smoking-prevention programmes in schools:
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Classroom sessions should be delivered at least five times per year in two of the
three years from sixth to eight grades.

The programme should emphasize (i) social factors that influence the onset of
smoking, (ii) short-term consequences of smoking, and (iii) refusal skills.

The programme should be incorporated into the existing school curriculum.
The programme should be introduced during the transition from elementary
school to junior high or middle school.

Students should be involved in the presentation and delivery of the programme.
Parental involvement should be encouraged.

Teachers should be adequately trained.

The programme should be socially and culturally acceptable to the local

community.

As will be shown in the Methods section, Be smokeFREE was designed to meet all

recommendations mentioned above.
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2. METHODS

The intervention - BE smokeFREE

BE smokeFREE was a school-based smoking prevention programme which was
administered in a sample of Norwegian secondary schools during the school-years
1994-95, 95-96 and 96-97. Prior to implementation in the intervention, elements
developed for the classroom intervention were piloted in two school-classes
belonging to the same cohort, these classes and schools were not included in the
main project. After piloting, programme elements were adjusted according to
recommendations from the students, provided that the remarks were seen as
sufficiently important and if they were consistent with the theoretical framework and

pedagogical principles guiding the intervention development.

The teacher training component and the parental support component were
systematically varied (included or not included) in order to examine their possible
contribution to the effect of the programme. It is claimed that both these components
are necessary ingredients of effective school-based smoking behaviour interventions
(Glynn, 1989). The Norwegian Cancer Society was also particularly interested in the
effects of these two components. A systematic variation was achieved by
establishing three intervention-groups: One school-group where all components were
put into work, one school-group containing all intervention components except
teacher training, and one school-group containing all intervention components except
parental involvement. The design also included a comparison group where no

specific intervention was administered (business as usual).

The classroom programme consisted of eight lessons in grade 7, five lessons in
grade 8 and six lessons in grade 9. All activities were administered by the schools’
own teachers in the normal classroom context. The teacher training component

consisted of a two-day course, where main elements of the program, its goals and
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methods were presented. Teachers were given detailed manuals in order to secure
program fidelity. The teacher courses did not represent any costs to the schools, but
schools had to give the teachers the opportunity to attend the courses during work
hours with no reduction in salary. The schools were not compensated financially for

this.

In schools where parent involvement was part of the intervention, parents were

involved in three different ways:

- Two brochures were brought home by the students, the first one giving information
about the project, the second giving advice about how to communicate with teenage

children, and about how to say no to tobacco
- Teachers involved parents in discussions at appropriate occasions
- No-smoking contracts were signed by students and parents.

Every school-hour contained elements of non-traditional classroom activities such
as the use of video, games, and group work. Activities were designed to ensure that
all students would participate actively. During the first year of intervention, the
classroom-programme focussed on the following themes: personal freedom, freedom
to choose, freedom from addiction, to make own decisions, training social skills to

resist smoking-pressure, and short-term consequences of smoking.

During the second year of intervention, the classroom-programme concentrated on
the following themes: Adjusting the tendency of over-estimating the number of
smokers, learn that modern trends points in a smoke-free direction, learning more
about addiction and health consequences of smoking, training in handling
temptations, learning more about the cynical tobacco industry, getting insight in

methods and strategy of media and professional agitators.

During the third year of intervention, a different educational strategy was chosen.
Teachers and students indicated to the programme administrators that there was a
need for change, which led to an adjustment to the intervention plans. Due to
motivational and developmental factors among teachers and students, the last year of

intervention was planned as a project in itself, where the students in grade 9 (last
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year in secondary school) should plan, perform and evaluate an intervention to
prevent smoking among the youngest students in secondary school (grade 7). The
intervention cohort could choose between 9 different action-groups, where they
should work together in the planning, performing and evaluation of their own
campaign. The action-groups were labelled the scientists, the contact-makers, the
information-department, the PR department, the health care unit, the actors, the
pedagogical department, the artists, and the stuntmen. The classroom programme
concentrated on the following themes: Increasing knowledge about ways to promote
behavioural change, learning to promote behavioural change among others, gaining
more knowledge about attitudes, norms and behaviours among 7th graders, getting
involved in one group of action, perform the chosen action, and evaluate the

campaign.

Table 1 gives some examples of the path between theory and intervention acitivity

in the classroom:
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Table 1: From theory to student activities - some examples

Theory Concepts or Method Intervention activity
elements from
theory
Social Self-efficacy, Increase self-efficacy to resist | Role-play situations where
Cognitive Perceived smoking in situations where peer-pressure to smoke is
Theory behavioural smoking is a possible present, and other actions than
control alternative smoking can be introduced
&
Outcome Focus on positive outcome Classroom discussions,
The Reasoned expectancies, expectancies from being acceptance of the goals and
Action Behavioural smoke-free achievements smoking could
Framework beliefs contribute to, but where other
actions than smoking could
bring the same benefits
Diffusion of Role of Try to identify or establish Peer-led classroom sessions
Innovations innovators innovators that can promote a | where innovators actively
Theory smoke-free lifestyle promote a smoke-free lifestyle
Psychological Reactance Point out that smoking is Classroom presentations
Reactance addictive, that the tobacco-
Theory industry relies on the Movie about the tobacco
customers’ addiction, and the | industry
cynical marketing of tobacco
products by the tobacco Classroom discussion aiming
industry at producing reactance against
tobacco advertising and
marketing
Cognitive Cognitive Induced compliance Writing essay arguing why
Dissonance dissonance, techniques - lead students into | one should not smoke
Theory situations where they argue in
Self perception | favour of a smoke-free Older students educating
& lifestyle (Role-playing) younger students of the
benefits of a smoke-free
Self Perception lifestyle
Theory
Social Norms Injunctive Small group processes Establish the class as a smoke-
Theory norms free group
Correcting false norms
& Descriptive Involve parents and family to
norms support non-smoking
The Reasoned
Action Social support Inform about the low
Framework proportion of smokers among

peers of same age
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2.1 Sample

When the project started, sample size calculations were carried out with no access to
power calculators which allowed control for cluster effects. The sample size was
therefore based on calculations with no such control, but with a reasonable increase
in sample size in order to compensate for the loss of precision due to the clustering of
cases (students within schools). The present calculations are done with the cluster
sample size calculator from the Health Services Research Unit, University of
Aberdeen (https://www.abdn.ac.uk/hsru/) which is based on formulas provided by
Kish (1965) and Donner, Birkett & Buck (1981). All calcucations are based on

comparisons of the most complete intervention (Broup B) with the comparison group
(Group A). Provided that we expect the proportion of smokers among school
students to be 30% in the comparison group and 20% in the most complete
intervention group at the last follow up (not taking smoking habits at baseline into
account), and provided that we set the significance level to 5%, the statistical power
to .80 and do not take into account the clustering of cases, the sample size in each of
the groups needs to be 586. If the intraclass correlation is set to .04 and the cluster
size is assumed to be 50 (50 students per school), the required number of clusters is
36 in each group. If we optimistically assume that the proportion of students who
smoke in the intervention schools at the last follow up data collection is 15%, and
assume that the intraclass correlation is .04, the required number of clusters is 16 in
each group. An intervention effect reducing the proportion of smokers by one third
was more realistic than a reduction by half, and an intraclass correlation of .04 may
be in the lower range of estimates when using data collected in Norwegian schools in
the 1990’s. In retrospect it is therefore obvious that the desired number of clusters in
each group is closer to 36 than to 16.

With an average of two classes and 47 students per secondary school in Norway, it
was decided to allocate about 25 schools to the comparison group as well as each of
the three intervention groups. In order to obtain a sufficiently large sample, each of
the four school-groups consisted of every 44th Norwegian secondary school. For the

whole project, every 11™ Norwegian secondary school had to be included. Schools
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were sampled from a list of all secondary schools in Norway, sorted by ascending

postal code number.

Schools were allocated to groups (one comparison group and three intervention
groups) as follows: First, a random number between 1 and 44 was chosen. Starting
with that number we then selected every 44™ school to constitute the comparison
group. Then the three next schools on the list (matched by total number of students at
the school, +/- 10%) following on the same list, after each control school, were
allocated to the three intervention groups. Through this sampling procedure we
obtained clusters of schools, each cluster containing four schools. Schools in each
cluster were systematically allocated to school-group A, control (school 1), school-
group B, full intervention (school 2), school-group C, full intervention except
teacher-courses, (school 3) and school-group D, full intervention except parental
involvement (school 4). The procedure ensured four randomly and sequentially
selected groups of schools, matched on size and geography. The procedure applied is
described as a first category sampling method, with minimal risk of bias (Thomas &
Perera, 2007).

School boards, principals, and teachers were informed about the project. After
agreeing to participate, schools were told whether they had been allocated to a
comparison or intervention group. After invitations and acceptances from the
schools, the sample included in the study consisted of 99 schools, with 195 classes in
7th grade with a total of 4,441 students. Mean age at baseline in November 1994 was
13.8 years, all subjects born in 1981.

Written consents from students and parents were obtained from 95 % (4215 ss).
Non-participants consisted of students whose parents did not allow them to
participate (n=74; 1,5 %) and non-responders (n=152; 3,5 %). In order to follow each
person longitudinally, unique code numbers were allocated to each individual

student. The sample consisted of 50.6 % males and 49.4 % females.

Not all groups are included in all analyses presented in this thesis. In the first
paper, which describes intervention effects, all four groups are included. The second

paper is about prospective associations between smoking habits and outcome
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expectancies. The analyses for this paper were carried out on students in comparison
schools only. The third paper is about possible mediators of programme effects.
Identifying mediators of intervention effects requires rather strong effects. Only
students in the control condition (group A, n = 1088) and students from the school-
group receiving the most comprehensive intervention (group B, n=1126) are
therefore included in the analyses presented in paper 3. The intervention effects were

less strong in the other intervention groups (Jesendal, 1998; Josendal, 2005).

Attrition was also lower in groups A and B than in the remaining two groups. More
than 90 % of the students in the comparison group (A) and the group with the most
complete intervention (B) took part in the full experiment. Analyses of attrition
throughout the project period showed that the odds of non-participation was 1.6 in
the intervention group compared to the control-group, and the odds of non-
participation was 1.7 among smokers compared to non-smokers. Analysis of attrition
by an interaction variable consisting of group and smoking status showed no
significance. This means that the tendency for smokers to drop out of the study was
not significantly different for the two groups. In Chapter 2.5 we have described
different kinds of missing processes, Missing Completely at Random (MCAR),
Missing at Random (MAR) and Not Missing at Random (NMAR). Under the
assumption that the missing processes in the present study are Missing at Random,
our conclusion regarding programme effects are based on adequate statistical
analyses. The estimates from a multilevel logistic model in paper 1, and the multiple
imputation procedure used in paper 3 are unbiased with respect to missing when the

missing mechanism is MAR.

Additionally, a survey was performed one year after the intervention had come to
an end. This survey demonstrated that attrition in the control group included a larger
proportion smokers than the intervention group (data not shown). Hence, attrition

does not explain the results obtained on smoking behaviour.

43



2.2 Experimental design

Evaluation of BE smokeFREE followed a classical experimental design (figure 1).
Schools were allocated into four comparable groups. Group A served as the control-
group. In group B, the most extensive intervention were carried out, including a
classroom program, involvement of parents and a teacher training component. In
group C the intervention was identical to the B program, but teacher training was not
included. The intervention in group D was also identical to the B program, but
parents were not involved at any stage. The baseline survey took place in November
1994, the first follow-up in May 1995, the second follow-up in May 1996, and the
third (last) follow-up in May 1997.

Questionnaires being used in the surveys include scales and questions selected
from previous studies, with documented reliability and validity. Experimental design

is showed in table 2
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Table 2, experimental design

School-year 1994 - 1995 1995
1996
School-group
A
Control B S1
B
Classroom programme, teacher B X S1 X2
courses, involvement of 1
parents
C
As B, but no teacher courses B X S1 X2
1
D
As B, but no involvement of B X S1 X2
parents 1

B, baseline survey

S1 — S3, follow up survey 1 -3

X1 - X3, interventions in years 1 -3
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S2

S2

S2

S2

1996
1997

X3

X3

X3

S3

S3

S3

S3



2.3 Methods in the evaluation of "BE smokeFREE”

2.3.1 Quantitative evaluation.

Quantitative evaluation was made possible through extensive surveying of the
comparison group as well as the intervention groups. The design of the study
included sequential sampling of clusters of students (schools) to each of the
experimental conditions, monitoring of interventions, baseline survey, and follow-up
surveys each year after intervention. The number of cases and clusters were
sufficient to detect medium strong effects of the full programme intervention.

Standard survey instruments were applied for quantitative data collections.
Measures

Smoking behaviour constitutes the dependent variable. The students were asked one
question regarding frequency of smoking, with four possible response categories:

Every-day smoker, every-week smoker, smoking less than once a week, no smoking
at all. Additionally, weekly and daily smokers were asked how many cigarettes they

smoked per week.

Outcome expectancies were measured by a combination of two scales. Ellickson
and Hays (1992) used a scale to measure outcome expectancies in 698 junior high
school-students, with alpha values ranging from 0.69 to 0.82. Wilhelmsen and
associates used a similar scale to measure alcohol outcome expectancies among 915
seventh grade students, having an alpha value of 0.73 (Wilhelmsen et al., 1994). The
scale consisted of 9 items. Examples of statements are: "It is not harmful for kids of
my age to smoke a little every week"; "If I am smoking a few cigarettes in the
weekends, I might get addicted"; "It is easier to be together with people when you
smoke"; "Smokers really enjoy their cigarettes". Students were given four response
categories: Totally agree, somewhat agree, somewhat disagree, and totally disagree.
If the item stated positive outcome expectancies towards smoking, totally disagree
was coded 0, somewhat disagree = 1, somewhat disagree = 2, and totally disagree =
3. If the item stated negative outcome expectancies towards smoking, coding was

reversed. In some initial statistical analyses, simple additive sumscores for subscales
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or for all items combined were used. Our data revealed an alpha value of 0.72 for the
total outcome expectancy scale. When data were analyzed by structural equation
modelling techniques, the items were defined as categorical indicators, and

measurement models for all subscales combined were tested.

The sensation seeking scale is the same as Kraft and Rise (1994) used to survey a
sample of Norwegian adolescents aged 17-19, examining the relationship between
sensation seeking and smoking, alcohol consumption and sexual behaviour. This 18-
item version of the sensation seeking scale has also been used by Pedersen and
coworkers in 1988 on a sample of 13-19 year old school students, examining the
relationship between sensation seeking and drug use (Pedersen, Clausen & Lavik,
1988). Each item consists of pairs with one “high-sensation statement” and one “low
sensation statement”. The students had to select one item from each pair. Scores
were added and divided by number of non-missing items to form a sumscore
describing the extent of sensation seeking. The scale range was 0 - 1, where 1 means
maximum sensation seeking. Examples of items: "I often wish I could be a mountain
climber", vs "I can't understand people who risk their necks climbing mountains". "I
prefer the surface of the water to the depths", vs "I would like to go scuba diving".
Internal consistencies measured by Cronbach’s alpha were measured for males and
females separately, being 0.66 and 0.70 (Kraft & Rise. 1994). In our sample,
consisting of students aged 13, the sensation seeking scale has an alpha value of

0.62. (Results not included in articles included in this thesis).

Antisocial behaviour was measured by the same scale as Wichstrem has used in
surveying more than 12 000 Norwegian adolescents aged 13 to 19 (Wichstrem,
1992). This scale is a combination of Olweus’ (1991) scale measuring antisocial
behaviour and Windle’s (1990) scale measuring antisocial behaviour in a
longitudinal study of predictors of substance abuse. The response categories were
coded as follows: never done = 0, done once = 1, done 2-5 times = 2, done 6-10
times = 3, done10-50 times = 4, done more than 50 times = 5. Scores for all 22 items

were added and divided by number of non-missing items (sumscore range 0-5). In
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the introduction to this question, students were asked if they during the last 12
months had behaved like described. Examples were: - "stolen money or valuables
from someone in your family?", -" been into shoplifting?", - “been driving a car or

motorbike without a driving license?"

Internal consistency shown by Cronbach’s alpha was in the range 0.71 to 0.76.
(Wichstrem, 1992) In our sample the antisocial behaviour scale has an alpha value

of 0.89.

Students were asked two questions on parental smoking, one question regarding
mother and one question regarding father. “Does your father/mother smoke”, with
two response categories (yes and no). A sumscore was constructed from these two
items and divided by the number of non-missing items (range 0-1). Sumscore 0
indicated no parental smoking, 0,5 indicated that one of two parents smoked, and
sumscore 1 indicated that both parents smoked (or a smoking single parent). These
questions have been used and proven useful in a number of previous studies of

smoking behaviour among adolescents in Norway (Aarg et al., 1981).

2.4 Qualitative evaluation

Adnanes (1996) carried out a qualitative evaluation study with a focus on some of
the core elements of the intervention. She followed three school-classes through all
five intervention sessions in the second year of intervention. Thereafter about one
third of the students in these classes were interviewed for about half an hour each.
The interviews were structured, by an interview guide. Main focus areas during the

interviews were:

- Assessment of the intervention methods, programme contents etc

- Assessment of the students’ own attitudes towards smoking, and
possible reasons for these attitudes

- Assessment of the influence of significant others’ on the students’
own level of consciousness on smoking issues, and relevance of the

intervention
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- Assessment of class and classroom environment, in a smoke-free

direction

The report presented the following main conclusions:

- The students knew fairly much about health-hazards of smoking, it
seemed to be a well justified and important decision not to put much
efforts in focussing on health-hazards in the programme

- The students responded very favourable to the tobacco-industry
issues, and on learning more about advertising, PR and so forth

- The programme focussed on self-efficacy. However, only few
students reported significant smoking-pressure. Contrary, their own
search for excitement and their own curiosity brought them closer to
situations where smoking became an option. This is consistent with
conclusions by Kraft (1999) and should be taken into account when
new versions of the intervention programme are developed.

- Programme elements where untraditional educational methods were
put into work (role-play, games, video etc) were popular

- The students pointed out that the most significant contribution to
promoting a smoke-free lifestyle, was a series of new arguments in
favour of a non-smoking behaviour, like for instance the cynical
tobacco-industry, as well as a correction of the most common
misunderstandings (i.e. correcting the perception that a high

proportion of adolescents are smokers)
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2.5 Procedures

School boards, principals, and teachers were informed about the project. After
agreeing to participate, schools were told whether they had been allocated to a

comparison or intervention group.

In the intervention schools, teachers were trained in two-day courses before the
programme started at each school. The teacher courses focussed on the aims of the
programme, background, theoretical basic, and methods applied in the different

classroom settings.

Parents were involved through two brochures which were brought home by the
students, the first one giving information about the project, the second giving advice
about how to communicate with teenagers, and about how to help them say no to
tobacco. Teachers also provided information about the project and involved parents
in discussions about the project at appropriate occasions such as meeting with
parents at schools. Such meetings could involve parents of individual students or
parents of all students belonging to a particular class. Finally, no-smoking contracts

were signed by students and parents.

All schools received identical questionnaires at baseline. At first follow-up survey,
the control-groups only received the part of the questionnaire that did not focus on
the intervention programme. School-group B (full intervention) received a full
questionnaire at all three follow-up surveys. School-group C (Full intervention
except teacher courses) received a full questionnaire at all three surveys, while
school-group D (Full intervention except parental involvement) received a full

questionnaire except items concerning parental involvement.

Administering of questionnaires took place at school, and all students were able to
fill in the questionnaire during one normal school-hour (45 minutes). Envelopes
marked with each student’s-name contained a questionnaire with corresponding

code-number, and an empty unmarked envelope for return of completed
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questionnaires. Administration and organization of the data collection in class were

taken care of by teachers.

2.6 Statistics

Data from the surveys conducted in this research project have a hierarchical
structure. There are repeated measurements of smoking status (Level 1), on
individuals (Level 2), within school classes (Level 3), and within schools (Level 4).
Ordinary statistical analyses are inadequate for data with this structure, because the
assumption of independence among cases does not hold. This is primarily due to two
reasons. First, responses of two individuals from the same class or from the same
school are likely to be more similar than the responses from two individuals picked
at random from the population, due to possible school- and class-level effects present
in the data. Second, there may be strong correlations between occasions within
individuals. The data contain measurements of individuals who always smoke and
individuals who never smoke; that is, there are serial correlations present in the data.
If these class- and school-level random effects and serial correlations that exist in the
data and are ignored, the confidence intervals estimated for the effects of the

intervention will be incorrect.

Taking cluster effects into account and simultaneous analysis of data at different
levels (such as students within school classes) is possible by using appropriate
software. In the current studies, repeated clustered data were analysed with two
different approaches: multilevel modelling (Goldstein, 2003) and complex design-
based data analysis (Chambers & Skinner, 2003). The two approaches differ in the
way cluster information is used. In multilevel modelling, the cluster variation is an
integral part of the model, and viewed a relevant population parameter. In complex
data analysis, the clustered variation is regarded as a nuisance factor that needs to be
corrected for in estimation. These approaches are both valid in the current situation,
but represent slightly different foci. Whereas the multilevel model provides subject-
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specific estimates, the estimates from the complex survey-based methods are

population-averaged effects.
The longitudinal aspects of the models were analysed differently across studies.

In article 1 the longitudinal aspects were incorporated through a multivariate
model, with time 2, 3 and 4 as dependent variables. In article 2, a regression
ANCOVA approach was used with time 4 as dependent variable for the effects,
controlling for time 1 status. Lastly, in paper 3, latent growth curve models were

used, incorporating information from all time points as dependent variables.

Due to attrition and item missing, the statistical analyses in all papers were based
on incomplete data. According to the taxonomy of Little and Rubin (2002), it is
essential to take into account the missing mechanism of data modelling, as the
missing mechanism might potentially have impact on the accuracy of the estimates.
Three situations can be distinguished: data missing completely at random (MCAR),
data missing at random (MAR), and data not missing at random (NMAR). When
missing data is MCAR, neither observed or unobserved information account for the
missing mechanism. When missing data is MAR, observed information, but not
unobserved information can account for missing. When missing data is NMAR,
unobserved information account for the missing, i.e. the study does not have the
information that account for the missing data. The analysis of attrition revealed that
attrition differed across groups. It is thus unlikely that the current data follows a
MCAR assumption. The attrition increased across measurements. If observed
variables account for missing data, the mechanism is MAR. Importantly the current
papers include baseline status, group membership and a range of demographic and
age as predictors. Thus important predictors of attrition are included in the models.
Since the dependent variable smoking shows a strong consistency, it is likely that

data follows a missing at random mechanism.

The estimates from a multilevel logistic model in paper 1, and the multiple
imputation procedure used in paper 3 are unbiased with respect to missing when the
missing mechanism is MAR. Notably, a listwise deletion procedure would require
even stronger assumptions MCAR. Multilevel modelling or statistical analyses with

control for cluster effects are techniques that allow us to include these effects in our
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model or to take them into account when estimating confidence intervals or carrying
out significance testing (Goldstein, 1995). Moreover, if one makes analyses of
hierarchical data, such techniques have become the standard and required scientific

tools (Thomas & Perera, 2007).
Article 1

Data analyses were performed on SPSS version 10, Stata version 7, MLwiN
(Rasbash et al., 2000). Cross tabulations with adjustment for the design effect were
used to examine differences among groups in smoking behaviour at baseline as well
as for each of the three post-tests. Multilevel, multiple logistic regression analyses
were used to examine the odds of smoking among students in the model intervention
(group B) compared with students in the comparison group (A), adjusting for gender
and smoking habits at baseline. To overcome problems of dependency within and
between measurement occasions, an unrestricted multivariate multilevel logistic
regression analysis was conducted. In this model, measures of smoking status at time
1, 2 and 3 were simultaneously entered as three dependent variables, with
intervention mode as the independent variable and gender and smoking status at
baseline as control covariates. For each of the three measurement occasions a
binomial variation was assumed at the individual level, with normal distributed
variation of residuals at the classroom level. Since the sample only included a sub-
sample of classes in each school, random effects were modelled at the classroom
level, but not at the school level. Dependency between measurement occasions were

modelled as covariance between measurement occasions.
Article 2

Data were analysed by the statistical program SPSS version 15.0, STATA version
9.2, and Mplus version 5.1. Statistical analyses included percentage distributions in
order to examine properties of single items and principal components analyses
(Varimax rotation and Kaiser’s normalization) for examining the dimensionality of
outcome expectancies (at time 1 and time 2). We also report Cronbach’s alpha,
correlations, and means as well as standard deviations of outcome expectancy

sumscores. Multiple logistic regression analyses (with binary as well as ordinal
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dependent variables) were used in order to predict smoking in 1997 (T2) from

gender, smoking habits in 1994 (T1) and outcome expectancies (1994 and 1997).

Article 3

Data were analysed using SPSS version 15.0 to examine percentage distributions for
the items of the self efficacy and outcome expectancy scales, descriptive statistics for
sumscores, to estimate intercorrelations among sumscores, and in order to calculate
Cronbach’s alpha. SPSS version 17.0.2 was used for producing multiple files with
imputation of missing values on covariates (self efficacy and outcome expectancy
items). Before imputation, cases with missing on all four smoking variables and

those with missing on all outcome expectancy and self efficacy items were deleted.

To model the mediation of intervention effects, latent growth curve analysis with
control for the cluster effect (schools) was applied. Frequency of smoking at each
data collection occasion was defined as ordered categorical, and the intercept (level
of smoking at baseline) as well as slope (increase in smoking over time) were used as
outcome variables in a series of blockwise analyses with group (intervention versus
comparison), gender, outcome expectancies (baseline and last follow up) and self
efficacy (baseline and last follow up) as predictors. The three dimensions of outcome
expectancies and the single self efficacy dimension were all modelled as latent
variables, and each indicator was defined as ordered categorical. The WLSMV
estimator in Mplus was used (Flora and Curran, 2004). Ten data files with multiple
imputation on missing values were used for the analyses. The growth curve models

were tested out with Mplus version 5.2 (Muthén and Muthén, 2007).
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3. RESULTS

Article 1

There were no significant differences in smoking habits among the four groups at
baseline. The smoking habits in the group that was involved in the most
comprehensive intervention (group B) changed more favourably than those of
students in the comparison schools over the three follow-up data collections. At the
third follow-up, the proportion of students smoking weekly or more in the
comparison group was 29.2%, compared with 19.6% in the model intervention
group. Proportions of smokers at the last data collection among students in the
schools with less comprehensive interventions were lower than among studens in the
comparison schools, but higher than among students in schools with the most
complete intervention (no teacher in-service courses in group C, and no involvement
of parents in group D). Smoking prevalences in theses groups were, however, not
significantly different from smoking prevalences in groups A and B. Multilevel
multiple logistic regression analyses, comparing changes in smoking habits between
students in group B with those among students in the comparison schools (group A),
confirmed the conclusion that the comprehensive intervention was the most

effective.

Article 2

The dimensionality of smoking outcome expectancies was the same at both time
points (baseline and last follow-up data collection), revealing three components
(‘Addicted’, ‘Not harmful” and ‘Social’). After correction for attenuation, the
Pearson’s correlation between T1 — T2 (which in this article means the last data
collection) was .41 for the total sumscore, indicating a low to moderate relative
stability. When examining smoking expectancy sumscore means by smoking habits
at T1 and T2, never smokers were markedly different from the smokers on both

occasions. Never smokers scored low on “Social” and “Not harmful”, and high on
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“Addictive”. All associations were statistically significant (p<.001). The ‘Social’
dimension was the strongest predictor of smoking behaviour both at T1 and T2. One
of the outcome expectancy sumscores (‘Addictive’) at T1 predicted smoking habits
at T2 after controlling for smoking habits at T1 (p<.01). This predictor was

significant also after entering outcome expectancy sumscores at T2 into the model

(p<.05).
Article 3

Measurement models were tested out for self efficacy and outcome expectancies
modelled as latent variables. Acceptable fit was obtained without introducing any
correlated error terms. A series of growth curve models were tested with frequency
of smoking across measurement occasions modelled as a dependent latent variable.
The intercept corresponds to the level of smoking at baseline while the slope is
interpreted as change over time. The unit of change was set to one year. Self efficacy
was defined as a latent variable with all items used as indicators. Outcome
expectancy items are divided into three groups, each group being indicators of one
latent variable. The three latent variables are “Smoking is social”, “Smoking is

addictive” and “Smoking is harmful”.

Model 1 shows a significant difference in slope between intervention group and
comparison group (coefficient = -.23; p <.05). Adding gender to the model reduces
the coefficient marginally (Model 2). Adding self efficacy and outcome expectancy
sumscores measured at baseline (Models 3-5) increases the size of coefficient. With
self efficacy and outcome expectancies at baseline both included (Model 5), the
coefficient is -.29 ( p <.01). Adding first self efficacy and then outcome expectancy
sumscores at the last follow up data collection (Models 6-7) separately to the
predictors, reduces the association between group (intervention versus comparison)
and slope (change in smoking habits over time) to -.15 and -.10. If both are
simultaneously included (Model 8), the unstandardized coefficient goes down to -.13
(not significant), indicating some mediation of programme effects. The most
comprehensive model (Model 8) explains 76.4% of the variance in intercept and

94.1% of the variance in slope.
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When testing all meditational paths from group (intervention versus control) to
change in smoking over time (slope) combined (Sobel’s approximate test),
significance was not obtained (p = .39). Estimate of total effect was -.125, while the
estimate of all indirect effects combined was -.047 (unstandardized coefficients).
This test could not be done on all ten imputed data sets combined. The first imputed

data set was chosen for this particular test.
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4. DISCUSSION

This thesis is based on a project developed and carried out in the middle of the
1990’s. The theoretical and empirical basis of the project was based on the best
available knowledge at that time, with substantial influence from publications
between 1980 and 1992. The interventions and data collections were conducted from
1994 to 1997, with a follow-up period until the year 2000. Publications from the
project have been produced until 2010. This has not only given the opportunity to
cover a substantial historical period of time, but has also given the opportunity to
analyze and discuss the findings in light of new publications and modern analytic

tools.
The discussion chapter will focus on the following topics:

- Theoretical basis

- Program content

- Program fidelity

- Interpretation of results
- Limitations

- Implications for future research

4.1 Theoretical basis

The activities and components included in the programme were selected and
designed based on a number of theoretical insights, see chapter 1.4. This includes
attempts to take into account factors such as locus of control and processes such as
psychological reactance, cognitive dissonance and self-perception and to influence
factors such as self-efficacy, outcome expectancies, and social norms, the latter ones
known to be important mediators in processes of behaviour change (Conner &
Norman, 1996; Rutter & Quine, 2002). Furthermore, the intervention was based on
educational principles such as emphasising short-term positive consequences of

behaviour (Maibach & Cotton, 1995), involving the students actively (Cooper &
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Scher, 1994), and mobilising support from parents (Perry, 1999), principles which
have proven effective in previous interventions, and which also find considerable
support in theory and theoretical models. In the time period from 1994, when the
project was launched, until 2010, a high number of new publications have appeared,
addressing adolescent school-based smoking prevention. Quite a few publications
focus on new models for intervention and intervention development. It is, however,
more difficult find substantial new theories which would have contributed towards

significant improvements of the BE smokeFREE intervention.

4.2 Program content

There are five main arenas for adolescent smoking prevention: family, school,
leisure/local community, mass media, and governmental regulation. The project
evaluated in this study mainly concentrates on one arena for prevention, school,
although with some emphasis on parents. Despite mainly taking place on one arena
only, the effect of the smoking-prevention programme was substantial. Some factors

seems to have contributed significantly to the positive outcome of the project

In the most comprehensive intervention, teachers were trained at two-day courses
each year, parents were involved and encouraged to communicate their support of
the programme goals to their offspring, and the programme was administered under
conditions typical of most classrooms. When the intervention was planned, it was
considered important to adjust it to everyday life at schools. Elements suggested to
be part of the classroom programme were examined and considered with regards to
possible cognitive and behavioural effects, as well as to implementation criteria such
as simplicity, well-known pedagogical methods, and demands for low-cost audio-

visual equipment.

Several elements of the intervention programme, such as classroom sessions,

videos, role-plays and so forth, focussed specifically on influencing smoking
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outcome expectations, and strengthening self-efficacy to resist smoking. Health
outcomes were highlighted. Behavioural outcomes were also covered, such as social
outcomes, for example friendship and recognition by peers. Activities were
systematically connected to why adolescents start to smoke and what adolescents
want to achieve by smoking, but attempts were made to show how to achieve these
goals using other means than smoking. Other lessons focussed on how to resist
smoking pressure and to avoid smoking in situations where cigarettes are available.
The subject of how the tobacco industry specifically puts efforts into making
adolescents to start smoking was very engaging to the students (Adnanes, 1996), and
students learned how to detect hidden or forbidden marketing efforts from the

tobacco industry.

The design of the classroom programme was based on careful examination of
previous successful interventions, discussions of programme elements with selected
experts, adjustment to Norwegian conditions, collaboration with teachers, parents
and students, and pretesting of the programme at two secondary schools. As stated
by Miiller-Riemenschneider and coworkers (Miiller-Riemenschneider et al., 2008),
the social and cultural dimension of programmes aiming at behaviour change among
adolescents must be given particular attention. In their review of smoking prevention
programmes, the multi-modal programmes analyzed reported significant stronger
effects on smoking behaviour than the school-based programs. Iceland is a Nordic
country, which faced the same challenges in the 1990’s, as Norway. Through a broad
multi-modal programme lasting for at least 10 years, they succeeded in reducing
every-day smoking among 10™ graders from 23% in 1998 to 12% in 2006
(Sigfusdottir et al., 2008). Program content in ‘BE smokeFREE’ seems to be
satisfactory as a more narrowly implemented school-based project, but according to
recent publications, the program should ideally have been implemented as one part
of a multi-modal programme, similar to the Iceland model mentioned above. Core
elements in the ‘Icelandic model’ are analyses of national and local data, mobilizing
discussions in local communities, local actions on various fields, and integrative

reflection by all participants.
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4.3 Programme fidelity

The annual questionnaire supplied to the students in the evaluation of the
intervention, included detailed questions on participation of every lesson. In addition
to a monitoring of participation, students were questioned on a number of topics
addressing the content of the lessons, methods used in the lessons, and the students’

opinion on the overall quality of the lesson.

Every teacher responsible for the programme also filled in a questionnaire after
each lesson, to evaluate the quality of each lesson. Data from this part of the
evaluation project were reported to the Norwegian Cancer Society shortly after each
data collection. Both program quality and program fidelity were found to be most
satisfactory. More than 90% of the programme was implemented in the intervention
group, measured by extensive surveying among students and teachers (data not

shown).

Both the group where teachers did not attend courses and the group where parents
were not involved (groups C and D) ended up with prevalence of smokers and
consumption of cigarettes which were in an intermediate position between the
comparison students and the model intervention students. This is consistent with our
second main hypothesis. These findings indicate that some core elements of more
comprehensive intervention programmes may play a key role, and that removing

such elements may reduce the impact of the programme.

When teachers were attending courses, we expected that their understanding of
both theory, model of intervention, goals of the programme, and so forth, would
become satisfactory. Teachers were also given summaries of relevant experiences
from other programmes. We also expected that the teachers attending courses would
be more comfortable and skilled when administering the programme in class. By
attending preparatory training it was also expected that teachers would become more

enthusiastic and more motivated to administer the intervention as intended.

Parental involvement makes it more likely that parents actually will communicate

support for the goals of the programme. Our findings support this assumption, as
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results from the intervention group where parents were not involved, were less
convincing than in the model intervention. This corresponds well to findings from a

previous school-based smoking intervention in Norway (Aarg et al., 1983).

Differences in recruitment of smokers across the three years between groups C and
D on one hand and groups A (comparison) and B (optimal intervention) were,
however, not statistically significant, so no firm conclusions can be drawn on this

point.

4.4 Interpretation of results

Results from this intervention study must be interpreted in light of the methods
applied. In experimental studies, an important principle is random allocation of units
(individual students, school classes, schools) to the various experimental conditions.
In our project, schools were selected sequentially from a list of all schools in Norway
with students in the relevant grade. The procedure applied is described in detail in
the Methods chapter. The procedure ensured four sequentially selected groups of
schools, matched on size and geography. If we assume that sequential sampling of
this kind produces samples which for all practical purposes can be regarded as
probability samples, no randomization should be necessary. When testing baseline
differences across all four groups, no significance was found. Post hoc comparisons
of smoking habits and important predictors across the two most important groups
(groups A and B) revealed only one significant difference, namely a significant
difference in self efficacy. The difference in terms of explained variance was,
however, as small as 0.3 per cent, and such a difference may have occurred by

chance.

One important advantage of random allocation to groups is to avoid self selection
of schools to the various conditions. This is for instance strongly emphasized by
Rubin (1974; 1991). With the procedure applied in our study, no self selection took
place. Although schools were not always happy about being put in the comparison
conditions, no schools were allowed to change condition after their group

membership had been decided.
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Our selection procedure may be seen as selecting clusters of schools. Each cluster
consisted of four schools, each belonging to one of the four experimental conditions.
One might argue that after selecting the four schools in each cluster, a random
allocation of the four school-groups should have been carried out. In our opinion, the
systematic allocation based on a list organizing the schools by ascending postal
numbers ensures comparability of groups sufficiently well. This is supported by
Thomas and Perera, as they state that the risk of a randomization bias in our study is

minimal (Thomas & Perera, 2007).

Being a student in the school-group where the model intervention took place, was
significantly associated with a decreased risk of becoming a smoker during the years
of the interventions. Out of three students, who would otherwise have started
smoking, only two became smokers. This supports assumptions from reviews and
meta-analyses, indicating that interventions built on a combination of the social
competence and the social influence models (Stage 4 interventions) tend to be
effective (USDHHS, 1994). However, interventions based on a sound theoretical
framework and adequate investment of resources for planning, have sometimes
proved ineffective (Nutbeam et al., 1993; Peterson et al., 2000). Especially, the
disappointing results from the Hutchinson Smoking Prevention Project (HSPP) led to
serious concern about the usefulness of school-based smoking prevention programs.
Despite some disappointing results, the results of the present study as well as other
studies (Botvin et al., 1990; Perry et al., 1992, Sigfusdottir et al 2008) demonstrate
that well-planned interventions may make a difference. A study from Finland was
even able to demonstrate effects of an intervention targeting young people after 15
years (Vartiainen et al., 1998). In a ten-year follow-up of the “Know Your Body”
progamme which was implemented in schools in Oslo, Norway, the proportion of
weekly smokers among males who did not smoke at basline was 30% lower in

intervention schools than in control schools (Klepp, Tell & Vellar, 1993).

In our project, results from the last year of the intervention were not as convincing
as the first two years. One possible explanation is that after two years of
intervention, the number of potential starters was higher in the intervention group

than in the comparison group. However, there are reasons to believe that intervention
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activities during the third year may have been too demanding for some students,
particularly for those students at risk of becoming smokers. Previous studies have
shown that students who report that they are performing below average at school are
at a higher risk of becoming a smoker (Evans, 1984). The final year of intervention
in the ‘BE smokeFREE’ project was less structured than previous years. Students
had to make individual choices on activities on a number of occasions. Some
students, and particularly students performing below average at school, may have
experienced a discrepancy between program demands and individual resources.
Based on these findings, the evaluation project recommended a major revision of the

intervention year three before nationwide implementation.

The BE smokeFREE interventions were carried out among students in one grade-
cohort only. This means that both older students and younger students at the same
schools received traditional anti-tobacco education only, and that a number of
teachers and parents connected to the intervention schools were not part of a
common project with common goals. Recent publications strongly support the
assumption that the effect of programmes such as BE smokeFREE would have been
significantly better if all cohorts at the intervention schools would have participated
simultaneously (Miiller-Riemenschneider et al., 2008; Sigfusdottir et al., 2008). In
the preparation period of the ‘Be smokeFREE’ project, a total inclusion of all classes

in the intervention schools was discussed, but it fell due to budgetary constraints.

Statistical considerations

As discussed by Susser and Susser (Susser and Susser, 1996 I; Susser and Susser,
1996 1I), the improvement of analytic tools, as well as a rapidly increasing
knowledge about causing agents and outcomes, called the field of prevention to
move beyond the ‘black box paradigm’. In prevention projects this methodological
progress includes efforts to shed light on the processes between program input, and
behavioural change. In the perspective of statistical analysis of intervention efforts
(independent variables, X’s) and outcome effects on behaviour (dependent variables,
Y’s), one approach to throwing light on the processes taking place within black

boxes seems to be examination of possible mediating factors. That is: The efforts in
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prevention programmes, like classroom curricula and activities, are expected to
influence one or more mediating variables, like smoking outcome expectancies, self-
efficacy, and others. Significant changes in these mediating variables are in turn
hypothesized to generate behavioural change. This very interesting development in
statistical analysis of data in psychology is described by MacKinnon and coworkers
(MacKinnon, 2008). From 2000 until 2006, nearly 300 publications from psychology
contained the word ‘Mediation’ in the title, and by far the largest number (98) from

the field of social psychology.

Article 2 in this thesis addresses in particular one possible mediating or moderating
variable, smoking outcome expectancies. Previous studies indicate that outcome
expectancies can develop via observational learning, prior to direct experience with
the substance (Christiansen et.al., 1989). Recent studies also present strong evidence
that children’s smoking outcome expectancies are developing from a very low age
(Copeland et al., 2007).

Analyses from the baseline study revealed three factors or dimensions of smoking
outcome expectancies, and were given the labels ‘Not harmful’, ‘Addicted’ and
‘Social’. Our findings indicate that the dimensionality of our scale for measuring
smoking outcome expectancies is consistent over time, even in a sample of
adolescents. The pattern of component loadings is fairly simple and clear, with high
loadings for each variable on one component only. These loadings range from 0.70
to 0.87, indicating a rather well defined dimensional structure.

The strongest predictor of concurrent smoking in our survey is the social
dimension, both at the baseline and final survey. At the baseline survey, sumscore
mean on this dimension is 1.39 among never smokers, 2.52 among seldom smokers,
and 2.83 among weekly and daily smokers combined. Since the standard deviation
on the ‘social’ sumscore is 0.65, the difference between the never smokers and the
weekly/daily smokers combined corresponds to an effect size as large as 2.2.

The test-retest correlations of smoking outcome expectancies between T1 and T2
(in this context T2 means the last data collection) are rather low, and could be
explained by a general low stability of smoking outcome expectancies as adolescents

mature, and by the long period of time between T1 and T2 . A time period of 30
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months in an adolescents’ life normally covers significant parts of the maturing
process. Such instability or low test-retest correlations might also be found where the
test in itself has low reliability. However, the relatively high Cronbach’s Alpha
coefficients indicate that instability in adolescents’ outcome expectancies have
contributed considerably to the low test-retest correlations.

Our study followed individuals longitudinally throughout the project period.
Furthermore, when performing statistical analyses, the clustered allocation to
treatment conditions was taken into account whenever relevant. Applying multilevel
modelling gave the opportunity to analyse the effects of a group-based intervention,
contingent on individual baseline status. Through this, it was demonstrated that the
observed intervention effects were valid for both smokers and non-smokers. Also, as
pointed out in methodological studies (Moerbek et al., 2003), the effect estimates
obtained under multilevel procedures are more conservative than the ones obtained
under individual and aggregate level studies. In our data, school-level effects were
modest and therefore not included in the multilevel statistical analysis. Class level
effects were present, however, and had to be taken into account. A review of the
smoking prevention literature showed that such statistical considerations should be
routine in reports where the sample has a hierarchical structure (Rooney et.al., 2003;
Thomas and Perera, 2007). A detailed discussion on the method applied in our
project, multilevel repeated measures binary response models is given by Yang et al.
(2000). In article 3, the effects of the interventions were again confirmed in a latent

growth curve analysis with control for school.

We have shown in this project that being a student in intervention schools was
significantly associated with less increase in smoking from baseline to the last follow
up data collections, and that self efficacy and outcome expectancy at the last follow
up data collection partly explained the association. This indicates partial mediation.
Since Sobel’s approximate test of mediation did not show significance in an overall
test of the various possible paths from intervention to effects on smoking behaviour,
no firm conclusion on this point is possible. Apart from the focus of this study on
mediation of programme effects, our results lend considerable support to the idea
that smoking is associated with self efficacy and outcome expectancies cross-

sectionally as well as prospectively.
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There are publications where mediation has been reported on a number of
variables, for instance knowledge of immediate consequences of smoking, peer
normative expectations, adult normative expectations (Botvin et al., 1992), self
efficacy (Orlando et al., 2005), and behavioural skills (Biihler et al., 2007).
Consistent with these studies, the pattern of associations between group (intervention
— comparison) and change in smoking habits (slope) in our study indicates that
programme effects at least partially are mediated by self efficacy and outcome
expectancies. However, the overall test of mediation on our data proved not to be
significant, providing limited support for the idea of mediation. Still, if applying
similar tests and same statistical tools as those applied by other authors (Botvin et al.,
1992; Orlando et.al.,2005; Biihler et al., 2007) mediation would have been confirmed

also in our study.

Attrition

In panel studies, such as the one presented here, attrition is usually a major problem.
In the BE smokeFREE study, both in the comparison group and in the model
intervention group, attrition rates were acceptable. Attrition in the optimal
intervention group was 11.2 % accumulated across four different time points, and in
the comparison group the corresponding figure was as low as 5.8 %. As expected,
smokers were more likely to drop out than non-smokers, therefore the survey carried
out one year after the completion of the last data collection, mentioned in the
‘Methods’ section, was conducted. Results from this survey showed that more
smokers had left the comparison group than the model intervention group, strongly
indicating that attrition does not explain the observed differences in behavioural
outcomes. And as pointed out above, if attrition took place at random (MAR), the
statistical analyses used in articles 1 and 3 are unbiased with respect to missing. In
both analyses differences in changes in smoking habits over time between the
optimal intervention condition and the comparison condition turned out to be

significant.
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Internal validity

As stated by Botvin et al. (1990), substance users tend to have lower participation
rates in prevention projects than non-users. This is a threat to the internal validity of
evaluation studies. We support the suggestion made by Botvin and associates that
more aggressive follow-up techniques should be implemented, to include even
school dropouts, as well as broadening the sources of data. This might include

interviews with peers and coaches.

4.5 Limitations of the study

The contribution of each mediator, hypothesized process, or programme component,
beyond the factors covered by the design itself (in our case: teacher training and
parental involvement), can not easily be identified. Such decomposition of
programme effects may be questionnable from a theoretical point of view. Effects of
smoking control interventions in schools or elsewhere can probably not be regarded
as a simple sum of the contributions of each programme component or element.
However, this problem of inability to link effects to specific programme components
must be recognized. Evidence regarding the usefulness of single programme
elements must to a large extent come from other branches of behavioural research

like for instance experimental social psychology.

Our study was performed in one cohort, leaving at least 2/3 of the school
population, as well as a majority of teachers, unattended to the project. In light of
recent reviews, the effect of the classroom programme might be underestimated. If
the programme would have been part of a multi-modal programme, stronger effects

might have been achieved (Miiller-Riemenschneider et al., 2008; Botvin et al., 2009).

Our study would have benefited from data on smoking outcome expectations from
the two data collections in the time period between first and last survey. This would
have given more detailed indications of how smoking outcome expectations change

over time, and it would have been possible to distinguish more clearly between
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instability caused by less than perfect reliability of scales and instability in

adolescents “real” scores on outcome expectancies.

The modest test-retest correlations of smoking outcome expectations may indicate
need for further refinement of the test instrument. This can also be seen in the
context of tracking. Studying tracking means to examine changes in scores over time
in groups defined by their initial score on a scale. Baranowski and coworkers
(Baranowski et al., 1997) claim that success of interventions among adolescents to a
large extent depends on a high degree of tracking in the behaviour to be influenced.
An even more reliable measurement instrument would be a significant contribution
to further studies of prevention efforts involving systematic efforts to influence
smoking outcome expectations. Adding items to each sub-scale is one obvious
strategy to improving reliability.

Alternative mediators might be operating in the BE smokeFREE intervention, and
other explanations of the results are possible. When a school is involved in a
smoking control intervention, this may influence attitudes among teachers and lead
to norms which contribute to less smoking among the students. There is also a
possibility that the processes of mediation are more complex than the simple one-
stage mediation which was built into the statistical analyses carried out in this study.
There could be multi-step mediation processes (intervention delivery — changes in
attitudes among teachers — changes in rules and restrictions — changes in social
norms as regards smoking among students - less smoking) and there might be
processes of reciprocal causation. Such complex processes may be better described

with other research designs, quantitative or qualitative.

The statistical power of the study was not sufficient to allow for meaningful testing
of differences in change of smoking habits between all possible pairs of groups. If
we assume a 5% significance level, a power of .80, a cluster size of 50, an intraclass
correlation of .04, 30% smokers in the comparison group at post-test and 25%
smokers in the groups where teachers were not trained or parents were not involved,
the number of schools in each group would need to be as high as 150. Based on the
same set of premises, but comparing with 20% smokers in the most complete

intervention group (group B), the number of clusters in each group would have to be
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as high as 130. These sample sizes would raise the costs of the study to unreasonable
high levels. All we can do is therefore to observe that, consistent with our
expectations, the less complete interventions ended up with results that are less
strong than in the most complete intervention group, and stronger than in the
comparison group. These power calculations demonstrate one of the problems
involved in randomized community studies with several intervention conditions. In
order to experimentally test out single elements of interventions, the sample sizes

need to be very large and the costs correspondingly high.

4.6 Implications for future intervention research

There seem to be differences of opinions in the research literature with regard to the
effectiveness and efficiency of school-based smoking prevention programmes.
Thomas and Perera (2007) acknowledge short term effects, but do not come to any
firm conclusions as regards longer term effects. Botvin and Griffin (2009) are
somewhat more optimistic. Our study indicates that a carefully planned and
adequately resourced intervention programme under the right circumstances actually
does produce substantial effects over a period of three years. Thomas and Perera
placed our study in the second-best category, due to inadequate reporting of
performance (implementation fidelity). In fact, a very thorough implementation
study was performed, but only reported internally in the project, as an important part

of the process evaluation. Such data obviously should have been published.

Norway is a rather small country, and conditions are favourable for school-based
tobacco interventions. Teachers are familiar with educational approaches that include
active involvement of students and parents, and there is a system of regular
communication and meetings between teachers and parents. And during the 1990,
when the first BE smokeFREE intervention was tested out, headmasters and teachers
were ready and willing to invest time and resources in school-based smoking control
programmes. But also the larger societal context was favourable. A nation-wide
tobacco control programme had been ongoing since the early 1970s. During the
1970s this programme included health education approaches such as mass media

campaigns. Taxation on tobacco products contributed to high prices on cigarettes.
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All forms of tobacco advertising were prohibited, and so was sale of tobacco to
persons under 18 years of age. A comprehensive tobacco and health legislation was
introduced as early as in 1975, and was improved and strengthened on several
occasions. This means that the BE smokeFREE intervention was carried out in a
context of a comprehensive smoking control programme where educational

approaches were combined with restrictive measures.

According to a report by Aare and associates (2009), however, the Norwegian
Smoking Control Programme had suffered from lack of funding during the 1980°s.
During a relatively long period of time, no nation-wide mass media campaigns had
been carried out, and studies had reported a levelling of in the reduction of daily
smoking that had taken place previously (Kraft & Svendsen, 1996). This levelling off
had also taken place among adolescents (Aarg et al., 2009). It is possible that the
context of a rather inactive smoking control programme was particularly favourable
for the evaluation of BE smokeFREE. The general climate of opinions was in favour
of strengthening intervention efforts among school students, but the programme did
not have to compete with a high number of ongoing health education efforts. It may
also be easier to demonstrate effects of programmes in periods of time when there is
no ongoing reduction in smoking. The lesson learned for future evaluations of
school-based interventions may therefore be that it is easier to obtain effects in the
context of comprehensive, nation-wide smoking control programmes, particularly if

there is no downward trend in the prevalence of smokers.

It seems important to search for relevant mediators and moderators. In our study a
few such factors were covered, for instance outcome expectancies (possible
mediating factor) and smoking behaviours of significant others (possible moderating
factor). Future evaluation studies in this field should pay more attention to such
measurements and analyses, and hopefully add substantially to the theoretical and
practical guidance to behavioural change. In order to examine processes of mediation
and in order to identify moderators of programme effects, however, larger samples
may be needed. This is important to take into account when estimating minimum

sizes of samples.
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Outcome expectancies seem to predict future health behaviour, even expectancies
among adolescents too young to have much experience with the behaviour itself.
More studies should also be done to unravel the role of outcome expectations in
shaping future health behaviours among adolescents. Studies with prospective panel
designs as well as intervention studies may contribute to expanding our insights into
this particular field of health behaviour research. It is important to keep in mind that
outcome expectancies related to health are not necessarily the most important
predictors of health behaviours. In our study the ‘Social’ dimension was the strongest
concurrent predictor of smoking, and ‘Addiction’ was the strongest prospective
predictor of smoking behaviour. In future studies a broader range of outcome
expectancies may deserve attention.

There have been examples of projects where the behavioural effects of the
intervention appeared to be contrary to what was intended (Ellickson & Bell, 1990;
deVries et al., 2006). If prevention efforts are put into action in populations where
the unwanted behaviour still is almost not occurring, such effects are possible. In
such cases, the efforts must be highly effective, and with a guarantee that adverse
effects will not occur. Materials and learning experiences should concentrate on
improving students’ insights and understanding of positive outcomes of remaining
non-smokers and providing alternative solutions to positive outcomes that are
believed to follow from smoking.

From a theoretical point of view, smoking is just one out of a number of individual
behaviours that can be targeted by interventions aimed at behavioural change. Such
programmes can be relevant in fields such as alcohol and drug use, physical activity

and healthy eating.

Based on findings in our project as well as other publications on this issue, it seems
reasonable to suggest that coming studies should focus even more on program
elements that facilitate mediation of desired effects, under what circumstances these
elements work most effectively, among which subgroups various program activities
are most effective, and at what developmental stage the target population are most

receptive to the different program elements.
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In the USA, funding of prevention programmes escalated throughout the 1990’s.
However, in Oregon, Pizacani and coworkers evaluated a recent steep defunding of a
tobacco control program (Pizacani et al, 2008). In 2003, a 70% reduction of the
Oregon Tobacco Prevention and Education program took place. The school-program
was totally defunded. Previous gains were quickly lost, and growth in smoking
uptake did not differ between defunded districts as compared to districts which never
had been funded. This clearly demonstrates that the battle against smoking must be a
continuously ongoing activity on all arenas of importance. Future studies should
indeed closely monitor adverse effects of reduction of prevention programmes in

communities, regions or states.

In a publication from 2003, Liang and coworkers addressed policies and economics
concerning adolescent smoking. They made a statement about future research, which
in my opinion might be broadened to all arenas of smoking prevention, and will be

the final statement of this thesis (Liang et al, Addiction, 2003; 98 (suppl) p 105):

More research is needed to address issues such as: (1) the effects of gender,
age, race and socio-economic status on the relationship between tobacco
control policies and youth smoking,; (2) better measurement of the outcome
variables to account for the multi-dimensional nature of dependence; and (3)
the effects of excise taxes and other tobacco control policies with regard to a
host of dimensions of smoking such as initiation, cessation, and more
generally the trajectories of tobacco use that would include patterns of
progression, maintenance, regression, cessation, and relapse. More
frequently collected longitudinal data than those currently available are
needed to address the above issues. Understanding smoking behavior cannot

be achieved without incorporating familial and other social contexts.
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4.7 Epilogue: Nationwide implementation of BE smokeFREE

After the completion of the evaluation study and after a number of preliminary
reports to the Norwegian Cancer Society, it was decided that the programme
deserved to be made available to all secondary schools in Norway. A secretariat for
updating and dissemination of the programme was established in the Norwegian
Directorate of Health. Budgets large enough for nation-wide distribution were made
available. A nation-wide system for teacher training was established, and after some
time (during the school year 2006-2007) 64% of all secondary schools in Norway
used the programme. Each year about 550 teachers participated in teacher the

training programme.

A new evaluation was carried out by the Norwegian Institute for Alchol and Drug
Research, and they found that results were even better in the nation-wide
distribution, compared to the project (Lund et al 2002). Among schools performing
other tobacco-prevention programmes or no anti-tobacco education, approximately
30% were smokers by the end of secondary schools. Among schools performing ‘BE

smokeFREE’ approximately 20% were smokers.

A study of the implemention of BE smokeFREE in schools was carried out in 2005
(Hetland & Aarg, 2005). It turned out that not all schools carried out the full
programme. The rest of the schools left out parts of the programme. This was
reflected in the number of school periods allocated to the programme within one
school year. One out of three teachers reported that they had used less than four
school sessions. This is well below the number of sessions recommended. When
elements of the programme are left out, the impact on the smoking habits of the

students is likely to be reduced.

Nation- wide implementation of the BE smokeFREE programme was accompanied
by a strong reduction in the prevalence of smokers among students in secondary
schools in Norway. During the period 2000-2005 the proportion of daily smokers in

secondary schools (all three grades combined) was ten per cent. In 2005 the
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proportion was down to five per cent (Aarg, Lindbak, @verland & Hetland, 2009). A
similar reduction in smoking took place also among young adults and among the
adult population as a whole (Aarg, Lund, Vedoy & @verland, 2009). It is impossible
to estimate to what extent the reduction in smoking which took place among students
in secondary schools can be attributed to the BE smokeFREE programme. We may
hypothesize, however, that the reduction in the prevalence of smokers among
Norwegians which took place after year 2000 was related to the strengthening of the

national smoking control programme which started towards the end of the 1990°s.

A revision of the programme was done by the Norwegian Directorate of Health in
2006. The name of the programme is now BE FREE. The purpose of the revision
was to make the programme easier to use by teachers. The three teacher manuals
which were used in the original version of the programme have been reduced to one.
The teacher training programme has been discontinued, and replaced by a training
module on the BE FREE homepage. The intervention approaches used in BE FREE
are recommended also in other fields of school based health education. During the
revision in 2006 it was also seen as important to relate the programme more strongly
to the Norwegian school reform of 2006 (Kunnskapsleftet) and to the national
curriculum for secondary schools. In spite of the strong reduction of smoking which
has taken place among school students in Norway after year 2000, in the school year
2010-2011 more than half of all secondary schools in Norway implement the BE
FREE programme.
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Objectives

This article examines the impact of the school-based smoking-prevention programme ‘BE
smokeFREE’ on adolescent smoking.

Methods

A national representative sample of 99 schools (195 classes, 4,441 students) was used when the
intervention started in November 1994. Schools were allocated to one of four groups: a comparison
group (A) and three intervention groups (B, C, and D). Group B received the most comprehensive
intervention. A baseline (autumn 1994) and three follow-up data collections (1995, 1996, and 1997)
were conducted.

Results

There were no significant differences in smoking habits among the four groups at baseline. The
smoking habits in the group that was involved in the most comprehensive intervention (group B)
changed more favourably than those of students in the comparison schools over the three follow-up
data collections. At the third follow-up, the proportion of students smoking weekly or more in the
comparison group was 29.2%, compared with 19.6% in the model intervention group. The two less
comprehensive interventions (no teacher in-service courses in group C, and no involvement of parents
in group D) appeared to be less effective than the model intervention. Multilevel multiple logistic
regression analyses, comparing changes in smoking habits between students in group B with those
among students in the comparison schools, confirm the conclusion that the comprehensive
intervention was the most effective.

Conclusion

This school-based intervention, based on a social influence approach, proved to be effective at
reducing smoking rates among participants.
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Introduction

Since the 1970s there has been a trend towards lower proportions of smokers among adults in the
Nordic countries. While figures for all age groups combined indicate that the decrease has been
particularly strong for men, analyses of changes within specific age groups reveal that the decrease
has been substantial also among young and middle-aged women. The changes taking place among
adolescents have, however, been less consistent across time and across countries. In Norway the
decline in smoking prevalence among adolescents and young adults levelled out during the 1990s,
and some studies among adolescents even showed an increase in the proportion of smokers
(Braverman et al., 2001). Throughout this period, the health hazards from smoking have been
documented in a steadily increasing body of research (Royal College of Physicians, 1992; Peto et al.,

1994; Engeland, 1997).

Sussman et al. (1995) have discussed various forms of smoking-prevention interventions, and
maintained that adolescent school-based smoking prevention tends to be more effective than other
options for several reasons: because most young people are likely to be exposed to such programming
if instituted during school hours, because schools are typically mandated by law to provide health

education, and because they allow for face-to-face learning and optimal evaluation of programmes.

A large number of school-based smoking-prevention projects have been evaluated. Some evaluations
have shown no significant effect on smoking behaviour (Bewley et al., 1976; Nutbeam et al., 1993;
Peterson et al., 2000), while other studies have demonstrated convincing effects (Tell et al., 1984;
Botvin et al., 1990; Perry et al., 1992). During the 1980s and 1990s, new theories and models have
been developed to support the design of more effective interventions (U.S. Department of Health and

Human Services, 1994).

Meta-analyses of parts of the substantial amount of literature in this area allow for comparison of the
effects of different kinds of interventions (Tobler, 1986; Bruvold, 1993). Based on these reviews as
well as further examination of previous research, and based on information from surveys of the target
population, the Norwegian Cancer Society during the 1990s developed a school-based smoking
prevention programme entitled “BE smokeFREE”. The programme was classroom-based and
comprised teacher training as well as involvement of parents. The current article briefly describes the
programme and presents some core results regarding the effect of the intervention on students’

smoking habits. Our two main hypotheses were:

- This new smoking prevention programme, when implemented in secondary school, was expected
to be more effective in preventing adolescents from smoking than the relevant educational
activities that normally take place.

- Less positive effects were expected from programmes that either (i) did not include teacher
training or (ii) did not include parental involvement.
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In 1993, the Norwegian Cancer Society started developing the school-based smoking-prevention
programme BE smokeFREE for adolescents in secondary school. Two previous Norwegian
intervention studies provided important background information for the intervention described here.
During the 1970s the Norwegian Council on Tobacco and Health developed a brief school-based
intervention to prevent smoking among sixth to ninth graders (aged 12 — 15 years). This intervention
was administered to students at schools in a rural district of central southern Norway in 1978. Those
students who had experienced the most extensive intervention showed a short-term reduction in
cigarette consumption of 21%. An improved version of the same intervention was carried out in a
more urbanized neighbouring district in 1979. It was estimated that the intervention resulted in an
eight-percentage-point reduction in the prevalence of smokers in the intervention area for both boys

and girls 12 months after the intervention took place (Aarg et al., 1983).

As part of an international study on adolescent health promotion, the ‘Know Your Body Programme’,
six primary and secondary schools in Oslo participated in The Oslo Youth Study (Defriese et al.,
1990). The intervention in this study targeted three behaviours known to be related to the risk of
coronary heart disease: eating habits, physical activity, and tobacco smoking. The smoking-prevention
part of the programme consisted of 10 lessons given over the course of two school years. Two years
after the intervention had finished, the recruitment of smokers in the intervention group was 40%

lower than the recruitment rate in the control group (Tell et al., 1984).

In the period 1980-94, there were no evaluations of large-scale school-based interventions for the
prevention of smoking in Norway. However, a substantial number of school-based interventions have
been conducted and evaluated in other countries. In the report ‘Preventing Tobacco Use Among
Young People’ (U.S. Department of Health and Human Services, 1994), three models corresponding

to three stages in the historical development of school-based smoking interventions are described.

Stage 1: the information deficit model

During the 1960s and early 1970s, anti-smoking lobby groups as well as physicians and psychologists
accepted that the public had not become sufficiently aware of the health hazards of smoking. It was
hypothesized that correction of this information deficit would lead directly to behaviour change.
Evaluations of this kind of interventions showed no effects or only minimal effects on behaviour

(Goodstadt, 1978; Thompson, 1978).

Stage 2: the affective education model

In this stage, there was an assumption that smoking is part of a more general set of health-
compromising behaviours. Interventions sought to increase adolescents’ perceptions of self-worth and

to establish a personal health-related value system that would support their decision to remain smoke-
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free. Several reviews concluded that interventions based on the affective education model had almost

no effect on behaviour (e.g. Hansen et al., 1988).

Stage 3: comprehensive interventions based on the social influence model

Throughout the 1980s, smoking was found to be strongly influenced by a number of social factors, in
addition to personal and behavioural factors (Aare et al., 1983; Evans, 1984). From the beginning of
Stage 3, programmes were based on theories from social and behavioural psychology. Social factors
received most attention as determinants of the onset of smoking. Interventions focused on the
development of behavioural norms that favoured non-smoking and of skills to identify and resist
social pressure to smoke. Several studies confirmed that interventions based on the Stage 3 model

were relatively successful (Tobler, 1986).

In 1988, a panel of experts reached consensus regarding essential structural elements of successful
smoking-prevention programmes in schools. The following eight features were considered necessary

and sufficient (Glynn, 1989):

e Classroom sessions should be delivered at least five times per year in two of the three years from
sixth to eight grades.

e The programme should emphasize (i) social factors that influence the onset of smoking, (ii) short-
term consequences of smoking, and (iii) refusal skills.

e The programme should be incorporated into the existing school curriculum.

The programme should be introduced during the transition from elementary school to junior high

or middle school.

Students should be involved in the presentation and delivery of the programme.

Parental involvement should be encouraged.

Teachers should be adequately trained.

The programme should be socially and culturally acceptable to the local community.

e o o o

The ‘BE smokeFree’ programme was designed in order to meet all these criteria.

Theoretical anchoring

The BE smokeFREE intervention is primarily based on insights from social psychology and from
previous smoking-prevention research that showed the strengths of the social influence model. The

intervention strongly focuses on the opportunities of individual students to choose. This study argues,
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in line with Wallston et al. (1976), that individuals will be more likely to take responsibility for their
health if they perceive that their behaviour will have an impact on their health. Thus, increasing the

internal health locus of control was one of the aims of the intervention.

According to Bandura’s Social Cognitive Theory, self-efficacy and outcome expectancies are major
predictors of behaviour. Increasing students’ self-efficacy to cope with situations where they might be
under pressure to smoke was an important intervention goal. Another important aim was to increase
their positive expectancies of the consequences of a smoke-free lifestyle (Bandura, 1986). Students
were consistently encouraged to believe that they could improve their own health through being

smoke-free, and that they possessed the resources and skills to succeed in this effort.

Adolescents make assumptions about the possible gains and losses inherent in smoking, and are more

likely to be influenced by short-term positive gains than long-term negative consequences (U.S.

Department of Health and Human Services, 1994). Thus, students were given a detailed description of
the immediate negative consequences of consuming cigarettes, such as physiological, dermatological,
dental, economic, and social consequences. Short-term positive consequences of not smoking were

also emphasised.

If individuals believe that other people are trying to limit their freedom to choose, it often leads to
negative feelings or emotions and attempts to restore their freedom. This tendency is called

psychological reactance (Brehm, 1966). Perceived loss of freedom may make individuals less

motivated to perform the behaviour advocated by other people. By emphasizing that tobacco is
addictive and that the tobacco industry relies on their customers’ addiction, with the associated loss of
freedom, it was anticipated that students would develop reactance towards attempts to influence them

to smoke.

It has previously been shown that behaviour is more strongly influenced by projects where students
are involved in activities rather than being passive information receivers (U.S. Department of Health
and Human Services, 1994). The technique of influencing people through involvement in attitude-
discrepant behaviour is called “induced compliance” (Festinger & Carlsmith, 1959; Eagly & Chaiken,
1993). If students are involved in activities where they publicly advocate a smoke-free life, it is
expected that they will become more committed to remaining smoke-free. Students in the intervention
condition were given opportunities to express the advantages of being smoke-free through a variety of
activities such as singing, writing, and making T-shirts, and through developing interventions

targeting younger students.

The social influence approach, however, goes beyond the scope of the personal factors and processes
addressed above. By mobilizing support from parents and by involving students in classroom and

group activities, it is expected that social norms relevant to smoking will change. The societal and

individual norms are expected to increasingly favour non-smoking. Kurt Lewin concluded that

individual behaviour can be changed more easily by working with the groups to which the individual
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belongs than by working with the individual alone (Lambert & Lambert, 1964). As this conclusion is
undoubtedly still valid, it guided the approaches chosen in the BE smokeFREE intervention.

The Norwegian Cancer Society has built the intervention on well-established theories, experiences,
and recommendations from scientifically evaluated projects. Experiences from interventions and
evaluation studies in the U.S. were exmined, and necessary adaptations to Norwegian conditions were

made.

As mentioned above, a number of research-based and carefully designed interventions have failed
showing any impact on smoking habits of school students. A recent example is the Hutchinson
Smoking Prevention Project (Peterson et al., 2000). The purpose of evaluation studies such as the
present one is therefore primarily to demonstrate that the actual intervention is sufficiently powerful
to have an impact on the smoking habits of the adolescents involved. In order to achieve this, multi-
component interventions are needed, and several hypothesized mediating factors and personal as well
as interpersonal processes (such as those described above) may operate simultaneously. Such multi-
faceted interventions are rather different from theoretically driven research on behaviour change,
where the purpose often is to examine the impact of single factors or test out highly specific

hypotheses (Burgoon, Hunsaker & Dawson, 1994).

In the present study, however, two intervention components were systematically varied in order to
examine their contribution to the success of the programme; the teacher training component and the
parental support component. It is generally assumed that both these components are necessary
ingredients of effective shool-based smoking behaviour interventions (Glynn, 1989). Teacher training
is important in order to motivate teachers for actually administering the whole programme according
to the manuals and guidelines provided, and also in order to train teachers in approaches which are
specifically important when influencing students’ behaviour and not only their recall and

comprehension.

As shown in a number of previous studies, smoking habits of adolescents are strongly influenced by
the behaviour and the attitudes of their parents (Aarg et al., 1981; Bricker et al., 2003), and it has been
demonstrated that triggering parental support for programmes administered by schools significantly
adds to the effectiveness of such programmes (Aaro et al., 1983). The intervention would, however,
have been more cost-effective if the same impact could have been obtained without training teachers
or involving parents. These two components were therefore specifically addressed by the present

evaluation study.

Methods

Sample and experimental design
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A national representative sample of 99 schools participated, containing 195 classes with 4,441
students in Grade 7 (students aged 13 years). Schools were allocated to four groups, one comparison
group and three intervention groups, with approximately the same number of schools and students in
each group. Samples were large enough to obtain a statistical power of 0.80 with a small effect size
(ES) and an o of 0.05 with maximally 8 independent variables operating simultaneously in a Multiple
R significance test, leading to a recommendation of N=757 or more in each group (Lwanga &
Lemeshow, 1991). Given that schools were units of assignment (allocation of clusters to experimental
condition) and that there will inevitably be attrition, we decided to include between 1,000 and 1,100
students in each group. The approximations made were adequate for data with a hierarchical (students
within classes within schools within experimental condition) structure. With an average of two classes
and 47 students per secondary school in Norway, it was necessary to allocate 25 schools to the

comparison group as well as to each of the three intervention groups.

Schools were sampled from a list of all secondary schools in Norway. The schools were sorted by
ascending postal code number. In order to obtain a sufficiently large sample, every 11™ school had to
be included in the study. Schools were allocated to groups (one comparison group and three
intervention groups) as follows: First, a random number between 1 and 44 was chosen. Starting with
that number we then selected every 44™ school to constitute the comparison group. Then the three
next schools on the list (of approximately the same size, +/- 10%) following after each control school

were allocated to intervention groups A, B, and C respectively.

Insert Figure 1 about here

This study is based on data obtained from the baseline survey conducted in November 1994 and

follow-up surveys conducted in May 1995, April 1996, and April 1997.

Written consent was obtained from 95% of students and parents (4 223 subjects). Individual students
were given code numbers so that they could be anonymously tracked over time. School boards,
principals, and teachers were informed about the project. After agreeing to participate, schools were
told whether they had been allocated to a comparison or intervention group. All surveys took place in
a classroom setting, administered by classroom teachers within a 45-minute period. After completion,
all questionnaires were placed in envelopes that were sealed to ensure confidentiality and mailed to

evaluators.
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The Intervention

The intervention methods chosen were similar to those recommended in the report ‘Preventing
Tobacco Use Among Young People’ (U.S. Department of Health and Human Services, 1994). In
order to allow for effective dissemination of the programme to schools throughout the country after
the completion of the evaluation study, it was decided that the intervention was to be administered by
teachers and other staff of each school only. Using external personnel to administer the interventions

would have made a nation-wide dissemination of the programme much more difficult.

The programme was tested out among students who were in Grade 7 in 1994 (mean age at baseline
slightly lower than 13 years). The programme was administered among this cohort throughout
secondary school, that means for three years (in grades 7, 8 and 9). The intervention was completed

spring 1997, shortly before the third follow-up data collection took place.

In Grades 7 to 9, the numbers of school hours allocated for the intervention were eight, five, and six,
respectively. Every school hour contained elements of non-traditional classroom activities such as the
use of video, games, and group work. Activities were designed to ensure that all students would

participate actively.

During Grade 8, teachers and students indicated to the programme administrators that the main
messages and educational approaches that had been chosen when planning the intervention had been
sufficiently emphasized, and requested a change. Adjustments were subsequently made to the
intervention plans. Instead of receiving additional educational activities, Grade 9 students developed,
carried out, and evaluated their own campaign to promote a smoke-free lifestyle among Grade 7
students at their own school. Students were recruited to different working groups, which each held a

particular role within the campaign at their own school.

Measures

A more thorough description of scales and questionnaire items is given elsewhere (Josendal, Aare &
Bergh, 1998). The students were asked one question regarding frequency of smoking, with four
possible response alternatives: daily smoker, weekly smoker, smoking less than once a week, or not
smoking at all. This ordered categorical dependent variable was dichotomized, to be used as the

criterion variable in logistic regression analyses; non-smokers and those who smoked less often than

weekly were given a value of 0, while those who smoked daily or weekly were given a value of 1.
Students were also asked about the number of cigarettes they smoked per week. Data on students’
experimentation with or use of cannabis were collected by a question on the frequency of such use
(ever, once, or more than once). All non-users were coded 0, and all others 1, to form the

dichotomous dependent variable in a logistic regression analysis.
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Data analyses

Data analyses were performed on SPSS version 10, Stata version 7, and MLwiN (Rasbash et al.,
2000). Cross tabulations with adjustment for the design effect were used to examine differences

among groups in smoking behaviour at baseline as well as for each of the three post-tests.

Our data have a hierarchical structure. We have repeated measurements of smoking status (Level 1),
on individuals (Level 2), within school classes (Level 3), and within schools (Level 4). Ordinary
multiple logistic regression analysis is inadequate for data with this structure because the assumption
of independent binomial variation at each measurement occasion does not hold, which is primarily
due to two reasons. First, responses of two individuals from the same class or from the same school
are likely to be more similar than the responses from two individuals picked at random from the
population, due to possible school- and class-level effects present in the data. Second, there may be
strong correlations between occasions within individuals. The data contain measurements of
individuals who always smoke and individuals who never smoke; that is, there are serial correlations
present in the data. If these class- and school-level random effects and serial correlations exist in the
data and are ignored, the confidence intervals estimated for the effects of the intervention will be
incorrect. Multilevel modelling is a technique that allows us to include these effects in our model
(Goldstein, 1995). Multilevel, multiple logistic regression analyses were used to examine the odds of
smoking among students in the model intervention (group B) compared with students in the

comparison group (A), adjusting for gender and smoking habits at baseline.

To overcome problems of dependency within and between measurement occasions, an unrestricted
multivariate multilevel logistic regression analysis was conducted. In this model, measures of
smoking status at time 1, 2 and 3 were simultaneously entered as three dependent variables, with
intervention mode as the independent variable and gender and smoking status at baseline as control
covariates. For each of the three measurement occasions a binomial variation was assumed at the
individual level, with normal distributed variation of residuals at the classroom level. Since the
sample only included a sub-sample of classes in each school, random effects were modelled at the
classroom level, but not at the school level. Dependency between measurement occasions were

modelled as covariance between measurement occasions.

Results
Smoking habits by experimental condition — bivariate analyses

Table 1 shows the proportions of daily smokers, weekly smokers, those who smoked less often than
weekly, and non-smokers, by experimental condition. The differences across groups were not

statistically significant at baseline. On all three follow-up occasions, the differences were significant.
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This was the case not only when testing among all experimental conditions, but also when testing
model intervention schools (group B) specifically against comparison schools (A). All significance
tests are shown in Table 1. The tests used in these analyses are adjusted for the design effect, i.e., the
increases in standard errors resulting from allocating schools instead of individual students to the
various experimental conditions. The proportion of smokers, irrespective of how smokers are defined
(daily, daily or weekly, daily or weekly or less often) was higher among students in the comparison
schools than in the model intervention schools on all three follow-up occasions. In the two other
intervention groups, where either teacher training (group C) or the involvement of parents (group D)
were not part of the intervention, the proportion of smokers on all follow-up occasions was higher
than that in the model intervention, but lower than that in the comparison schools. After the third
intervention year, the proportion of weekly smokers among students in the model intervention schools

was 19.6%, compared with 29.2% of students in the comparison schools.

Insert Tables 1 & 2 and Figure 2 about here

The mean numbers of cigarettes smoked per week by students under the experimental condition are
shown in Table 2 and Figure 2. The results are consistent with the results of the analyses above. For
all follow-up occasions, the highest mean rate of smoking was found among students in the
comparison schools and the lowest among students in the model intervention schools. Again, the
students in the other two conditions were in an intermediate position. These differences were not
tested for significance, since there is no test in the available software that can handle such strongly

skewed variables while simultaneously adjusting for the design effect.

Attrition

Attrition in the intervention group was 11.2 % accumulated across four different time points, and in
the comparison group the corresponding figure was 5.8 %. Analyses of attrition showed that smokers
were more likely to drop out than non-smokers. This tendency was slightly stronger in the comparison
group than the intervention group. Due to this, a separate survey of approximately 100 students who
dropped out of the project was conducted approximately three years after the intervention had been
finished (data not shown). Results from this survey showed that more smokers had left the

comparison group than the model intervention group

103



Smoking habits by experimental condition, multilevel multiple logistic regression analysis

Table 3 shows the odds-ratio of being a smoker (smoking daily or weekly) after intervention years 1,
2, and 3 by experimental condition (model intervention vs. comparison), adjusted for gender and
baseline smoking (main effects). Since the model controls for baseline smoking status, the odds ratio
can be interpreted as the odds ratio of becoming a smoker. An odds ratio of 1.0, would mean that

there are equal odds of becoming a smoker in the comparison group and the model intervention

group.

It can be seen from the table that the odds ratio of becoming a smoker during the intervention period,
was statistically lower in the intervention group, indicated by statistically significant Wald’s test for
daily smoking (Wald’s 9.81, df = 3, p = 0.020) , weekly smoking (Wald’s 15.65, df=3, p = 0.0001),
and for any smoking (Wald’s 16.54, df = 3, p = 0001). The relative difference between intervention
group and the comparison group was comparatively more pronounced in the early stages (year 1) of

the intervention, than in the later stages (year 3).

Owing to the fact that the overall base rate of smoking changed substantially during the period,
comparisons of odds ratios across the intervention period can be potentially misleading. To translate
the present estimates into absolute probabilities of smoking we converted predicted log odds of
smoking to predicted probabilities of smoking, contingent on baseline smoking status. As shown in
table 4, for a student that was non-smoking at baseline, the absolute rate differences of smoking

between the intervention group and the comparison group increased across the intervention period.

Insert Table 4 about here

Cannabis experimentation / use

The odds-ratio of cannabis use was 0.51 in the model intervention, with the control group as reference

(95% CI 0.19 - 0.85, p< 0.01).
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Discussion

Being a student in the model intervention condition, which included the educational programme BE
smokeFREE, in-service courses for teachers, and parental involvement, was significantly associated
with a decreased risk of becoming a smoker during the years of the interventions. Consistent with
this, the mean consumption of cigarettes among students in the model intervention group was
considerably lower than in the comparison group. These results support assumptions shown in meta-
analyses, indicating that interventions built on the social influence model (Stage 3 interventions) tend
to be effective (U.S. Department of Health and Human Services, 1994). However, even interventions
that are apparently based on a sound theoretical framework and adequate investment of resources for
planning have sometimes proved ineffective (Nutbeam et al., 1993; Peterson et al., 2000). Despite
some disappointing results, the results of the present study as well as other studies (Botvin et al.,
1990; Perry et al., 1992) demonstrate that well-planned interventions may make a difference. A study
from Finland was even able to demonstrate effects of an intervention targeting young people after 15

years (Vartiainen et al., 1998).

Results from the last year of the intervention were not as convincing as the previous two years (Table
2). It might be argued that after two years of intervention, the number of potential starters was higher
in the intervention group than in the comparison group. However, there are reasons to believe that
participation in the intervention activities during the third year may have been too demanding for
some students, particularly for those students at risk of becoming smokers. We know from previous
studies that students who report that they are performing below average at school are at a higher risk
of becoming a smoker (Evans, 1984). The last year of intervention in the ‘BE smokeFREE’ project
was less structured than previous years. Students were allowed to make individual choices on
activities on a number of occasions. Students performing below average at school probably found that
the methods used in intervention year three were insufficiently structured and perhaps also too
difficult and demanding. A major revision of the intervention year three was therefore needed before

nationwide implementation started.

The BE smokeFREE interventions were carried out among students in one grade-cohort only. This
means that both older students and younger students at the same schools received traditional anti-
tobacco education only. We may hypothesize that the intervention on smoking behaviour would have
been even more effective if all grades in the intervention schools had received the intervention. Due to

budgetary constraints, however, this could not occur.
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Possible explanations to why ‘BE smokeFREE’ made a difference

There are five main arenas for adolescent smoking prevention: family, school, leisure/local
community, mass media, and governmental regulation. The project evaluated in this study mainly
concentrates on one arena for prevention, school, although with some emphasis on parents. Despite
mainly taking place on one arena only, the effect of the smoking-prevention programme was
substantial. A number of factors may have contributed to the positive outcome of the project, some of

which are likely to be more important than others.

Firstly, the activities and components included in the programme were selected and designed based on
a number of theoretical insights which are described in the introduction of this article. This includes
attempts to influence factors such as locus of control, self-efficacy, outcome expectancies, and social
norms, all of them known to be important mediators in the process of behaviour change (Conner &
Norman, 1996; Rutter & Quine, 2002). Furthermore, the intervention was based on educational
principles such as emphasising short-term positive consequences of behaviour (Maibach & Cotton,
1995), involving the students actively (Cooper & Scher, 1994), and mobilising support from parents
(Perry, 1999), principles which have proven effective in previous interventions, and which also find
considerable support in theory and theoretical models. As is the case with most large-scale
community-based intervention studies, the contribution of each mediator, hypothesized process, or
programme component, beyond the factors covered by the design itself (in our case: teacher training
and parental involvement), can not easily be identified. Such decomposition of programme effects

may even turn out to be questionable from a theoretical point of view.

Secondly, the design of the classroom programme was based not only on careful examination of
previous successful interventions but also on discussions of programme elements with selected
experts, careful adjustment to Norwegian conditions, collaboration with teachers, parents and
students, and pretesting of the programme at two secondary schools. In addition, in the model
intervention teachers were trained at two-day courses each year, and parents were involved and

encouraged to communicate their support of the programme goals to their offspring.

Thirdly, this programme was administered under conditions typical of most classrooms. When the
intervention was planned, it was considered important to adjust it to everyday life at schools. With
this in mind, elements suggested to be part of the classroom programme were evaluated in relation to
possible cognitive and behavioural effects, as well as to implementation criteria such as simplicity,

well-known pedagogical methods, and demands for low-cost audio-visual equipment only.

Removing teacher training and parental involvement

In the present study, student in two of the school groups showed less convincing results than those in

schools where the most extensive intervention took place. Both the group where teachers did not
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attend courses and the group where parents were not involved ended up with prevalence of smokers
and consumption of cigarettes which were in an intermediate position between the comparison
students and the model intervention students. This is consistent with our second main hypothesis.
These findings indicate that some core elements of more comprehensive intervention programmes
may play a key role, and that removing such elements may substantially reduce the impact of the

programme.

When teachers are attending courses, one might expect that they develop a deeper understanding of
the programme. They are exposed to relevant experiences from other programmes, they participate in
discussions on the theoretical background of the programme, and they may develop a clearer
understanding of the rationale underlying various programme components. Furthermore, one might
expect that the teachers attending courses are feeling more comfortable and skilled when
administering the programme in class. Participating in preparatory training may also lead to more
enthusiasm and a stronger motivation for administering the programme according to the instructions

provided.

Parental involvement makes it more likely that parents actually will communicate support for the
goals of the programme. Our findings support this assumption, as results from the intervention group

where parents were not involved, were less convincing than in the model intervention.

Influence on cannabis experimentation

It has been shown previously that adolescent smoking predicts experimentation with cannabis (Lai et
al., 2000). In our study, the frequency of cannabis experimentation was approximately 50% lower
among students in model intervention schools compared with students in comparison schools. A
similar difference was not observed for alcohol. This difference in impact on the consumption of the
two kinds of addictive substances might be explained by the way in which the substances are used. As
both tobacco and cannabis are normally smoked and inhaled, the impact of a campaign targeting
smoking may more easily be generalized to a behaviour which is more similar as regards the actual

use of the substance.

Multilevel statistical analysis

The present analysis was subject-based, but took into account the clustered randomization of
treatment. The multilevel modelling was carried out in order to analyse the effects of a group-based
intervention, contingent on individual baseline status. In that way we were able to demonstrate that

the observed intervention effects were valid for both smokers and non-smokers, which would have
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been more cumbersome if the analysis had been based on aggregate class-level data. Also, as
suggested by recent methodological studies (Moerbeek, van Breukelen, & Berger, 2003), the effect
estimates obtained under multilevel procedures are more conservative than the ones obtained under

individual and aggregate level studies.

Estimating class- and school-level random effects is also important from a substantive perspective. In
our data, school-level effects were negligible and therefore unreported. However, class level effects

were present, and had to be taken into account in our testing of significance. A review of the smoking
prevention literature showed that such statistical considerations should be routine in reports where the
sample has a hierarchical structure (Rooney et.al. 2003). For a more detailed discussion on multilevel

repeated measures binary response models, see Yang et al. (2000).

Attrition

In panel studies, such as the one presented here, attrition is usually a major problem. In the BE
smokeFREE study, both in the comparison group and in the model intervention group, attrition rates
were acceptable. Attrition in the intervention group was 11.2 % accumulated across four different
time points, and in the comparison group the corresponding figure was as low as 5.8 %. As expected,
smokers were more likely to drop out than non-smokers, therefore the survey mentionned i the
‘Methods’ section was conducted. Results from this survey showed that more smokers had left the
comparison group than the model intervention group, strongly indicating that attrition does not

explain the observed differences in behaviour.

Internal validity

As stated by Botvin et al. (1990), substance users tend to have lower participation rates in prevention
projects than non-users. This is a threat to the internal validity of evaluation studies. We support the
suggestion made by Botvin and associates that more aggressive follow-up techniques should be
implemented, to include even school dropouts, as well as broadening the sources of data collection.

This might include interviews with peers and coaches.

Nationwide implementation

The positive results obtained inspired a nationwide implementation that was launched in late 1997.
More than 40% of the national cohort of students (25,000 students) who started secondary school in
Norway in August 1997 participated. In all schools which were involved in the programme, every
new class starting at secondary school were given the opportunity to participate. This means that by
the school year 1999/2000, schools that joined in 1997 and were still participating in the programme,

comprised a student body who had all been exposed to and involved in the BE smokeFREE
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programme. By autumn 2002, more than 60% of Norwegian secondary schools were involved in the

programme, and 110,000 students had participated.

Implications for future intervention research

There are considerable differences of opinion in the research literature as regards the effectiveness
and efficiency of school-based smoking prevention programmes. This is the case even for the third
generation (social influence) programmes. The present study indicates that a carefully planned and
adequately resourced intervention programme under the right circumstances actually does produce
substantial effects. And we have to keep in mind that the students in the model intervention were not
compared with students who received no intervention. The comparison group consisted of students
who were exposed to “business as usual” education on smoking and health. Attempts were made to
measure the number of school hours of smoking and health education that was delivered in
comparison schools. It turned out that the mean number of school hours allocated to such education in

the comparison group was about half of the corresponding figure for the model intervention schools.

The circumstances in Norway may be rather favourable for school-based tobacco interventions.
Norwegian teachers are at least to some extent familiar with educational approaches that include
active involvement of students. There is a system of regular communication and meetings between
teachers and parents. In Norway all forms of tobacco advertising is prohibited, and so is sale of
tobacco to persons under 18 years of age. A comprehensive tobacco and health legislation was
introduced as early as in 1975, and has been improved and strengthened on several occasions. From
June 2004 there will be a total ban on smoking in restaurants and cafeterias. The attitudes of parents
and adults in Norway are discouraging smoking among early adolescents. If a similar intervention is
administered in a less favourable context, we have no guarantee that the impact will be as strong as

indicated by the present evaluation. Other circumstances may require different approaches.

The present study was primarily designed for the purpose of showing that the programme had an
impact on smoking habits, and that two components (parental involvement and teacher training)
contributed to the effects of the programme. Most evaluation studies in the field of school-based
smoking intervention only compare one intervention group with one comparison group. Adding two
more conditions and utilising a two-factorial design like the present one, has to some extent made this
study a more interesting one. Adding two groups, however, also made the evaluation study more
challenging. The number of students to be included had to be doubled in order to ensure sufficient
statistical power. Furthermore it turned out that attrition among students in the two extra intervention
conditions was considerably higher than among students in the model intervention and the
comparison schools. To some extent this reduces the usefulness of the two extra groups of schools.

The higher attrition rates, however, also provide additional evidence regarding the problems with
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administering interventions in schools when teachers are not adequately trained or when parents are

not involved.

A different approach to identifying processes and factors contributing to successful interventions is to
search for important mediators and moderators. In order to cover the whole range of potentially
important mediating and moderating factors, the questionnaires easily become too comprehensive to
be adequately administered by teachers within one school session. In the present study a few such
factors were covered, for instance outcome expectancies (possible mediating factor) and smoking
behaviours of significant others (possible moderating factor). Analyses of possible mediators and
moderators will be presented in future publications from this research project. We would like to
recommend that future evaluation studies in this field pay more attention to such measurements and

analyses. This will add substantially to the theoretical and practical contributions of such research.
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Table 1: Smoking habits at baseline and at each of the three post-intervention data collections (percentage
distributions), by experimental condition. Significance is tested with Pearson’s 3% corrected for the design
effect. The correction implies that the x*-value is converted to an F-value with the number of degrees of freedom

that may deviate from integer values.

Comparison Model Model Model
Schools intervention interventio intervention
minus teacher minus parent.
Courses involvement
A B C D

1994 (8" grade - baseline)

daily smokers 2.2 1.1 2.1 32
weekly smokers 0.8 1.6 1.7 1.8
less than weekly 4.2 4.1 4.5 52
non-smokers 92.8 93.2 91.6 89.9
sum 100.0 100.0 99.9 100.0
N 1092 1125 933 1005

1995 (8" grade)

daily smokers 5.9 1.8 5.5 6.3
weekly smokers 3.1 1.5 1.1 2.6
less than weekly 5.6 4.9 6.0 6.9
non-smokers 85.4 91.8 87.5 84.3
sum 100.0 100.0 100.1 100.1

N 1063 1029 750 859




1996 (9™ grade)

daily smokers 12.3 6.9 10.4 12.3
weekly smokers 9.3 59 8.2 6.8
less than weekly 9.2 5.8 4.6 6.6
non-smokers 69.3 81.4 76.8 74.3
sum 100.1 100.0 100.0 100.0
N 1059 1035 733 888
1997 (10™ grade)
daily smokers 23.0 15.5 17.7 21.1
weekly smokers 6.2 4.1 5.9 5.4
less than weekly 12.4 12.0 8.1 10.8
non-smokers 583 68.5 68.3 62.7
sum 99.9 100.1 100.0 100.0
N 1029 977 615 724

Testing among all four groups:

F(s.18;801.57) (1994) = 1.12; not significant
Fo.74; 83665 (1995) = 2.84; p < .01

F (78773055 (1996) = 3.98; p < .001

F6.00: 485.08) (1997) = 2.46; p < .05

Testing between comparison group and model intervention only:

F(2_24; 112.11) (1994) = 156, not signiﬁcant
F(2_61; 125.49) (1995) = 566, p <.01
F(2_34; 114.46) (1996) = 719, p <.001

F(zlgg; 112.42) (1997) = 405, P <.05
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Table 2: Mean number of cigarettes smoked per week at the baseline and at each of the three post-intervention

data collections by experimental condition

Comparison Model Model Model
Schools intervention intervention intervention
Minus minus
teacher parental
courses involvement
A B C D
1994 (Baseline)
mean 0.71 0.57 1.07 1.22
N 1081 1121 918 997
1995
mean 2.92 0.91 223 2.77
N 1054 1002 728 843
1996
mean 7.09 3.20 5.19 5.66
N 985 954 676 868
1997
mean 17.79 10.91 12.82 14.28
N 891 839 545 611
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Table 3: Odds-ratio of being a smoker (smoking less than weekly or not at all) in intervention years 1, 2, and 3, by experimental condition
(model intervention vs. comparison). Multivariate, multilevel logistic regression analysis, adjusted for gender and baseline smoking (main

effects).

Outcome b SE  Exp(b) 95%CI Wald df p

Daily smoking 9.81 3 0.020
Year 1 -1.17 040 0.31 (0.14, 0.69) 8.38 1 0.004
Year 2 -0.56 027 0.57 (0.34,0.97) 4.29 1 0.038
Year 3 -0.38  0.18 0.69 (0.48, 0.99) 4.15 1 0.042

Weekly smoking 15.65 3 0.001
Year 1 -1.15 0.31 0.32 (0.17,0.59) 13.49 1 0.000
Year 2 -0.64 020 0.53 (0.36,0.77) 10.58 1 0.001
Year 3 -043  0.17 0.65 (0.46,0.91) 6.22 1 0.013

Any smoking 16.54 3 0.001
Year 1 -0.75 025 0.47 (0.29,0.77) 8.86 1 0.003
Year 2 -0.68 0.17 0.51 (0.36,0.71) 15.72 1 0.000
Year 3 -031  0.15 0.74 (0.55,0.98) 4.30 1 0.038

114



Evaluation of ‘BE smokeFREE’

Table 4

Predicted probability of being a smoker by smoking status at baseline and treatment condition

Predicted
probability of
daily smoking

Smoking status at baseline Year 1 Year 2 Year 3

Non-smoking

Intervention Group 0.01 0.05 0.13

Comparison group 0.03 0.08 0.18
Smoking

Intervention Group 0.42 0.65 0.67

Comparison group 0.70 . 0.76 . 0.75
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Figure 1: Be smokeFREE — experimental design

School years: 1994/95 1995/1996 1996/97
school group:

A (comparison) S1 S2 S3 S4
B (classroom curriculum, S1 x1 S2 x2 S3 x3 S4
teacher-course, parental

involvement)

C (as for B, but no teacher S1 x1  S2 x2 S3 x3 S4
in-service course)

D (as for B, but no parental S1 x1 S2 x2 S3 x3
involvement)

Baseline survey, Nov 1994 = S1 1. follow-up, May 1995 = S2

2. follow-up, April 1996 = S3 3. follow-up, May 1997 = S4
Intervention Grade 7 = xI Intervention Grade 8 = x2
Intervention Grade 9 = x3

S4
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Cigarettes per week
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Fig. 2: Cigarette consumption (mean number of cigarettes
per week) by experimental condition and year
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Abstract
Adolescent smoking behaviour is assumed to be associated with smoking outcome expectancies. Results in this

paper are based on data from the control-group of two data collections among Norwegian secondary school
students taken approximately 30 months apart ( T1 and T2). The dimensionality of smoking outcome
expectancies was the same at both time points, revealing three components (‘Addicted’, ‘Not harmful” and
‘Social’). After correction for attenuation, the Pearson’s correlation between T1 — T2 was .41 for the total
sumscore, indicating low to moderate relative stability. When examining smoking expectancy sumscore means
by smoking habits at T1 and T2, never smokers were different from smokers on both occasions. Never smokers
scored low on “Social” and “Not harmful”, and high on “Addictive”. All associations were statistically
significant (p<.001). The ‘Social’ dimension was the strongest predictor of smoking behaviour at T1 and T2.
One of the outcome expectancy sumscores (‘Addictive’) at T1 predicted smoking habits at T2 after controlling
for smoking habits at T1 (p<.01). This predictor was significant also after entering outcome expectancy
sumscores at T2 into the model (p<.05). These results indicate that outcome expectations other than the health-

related ones should be paid attention to when planning new prevention programmes.

Introduction

A well accepted and relatively effective method to prevent smoking is adolescent smoking prevention targeting
the major psychosocial factors contributing to the recruitment of smokers (Peto, Lopes, Boreham, Thun &
Heath, 1994; Thomas & Perera 2006; Botvin & Griffin 2007). Some theories from social psychology seem to
have been more influential than other theories in highlighting important psychosocial factors related to smoking,
for example Problem Behaviour Theory (Jessor & Jessor, 1977), Social Cognitive Theory (Bandura, 1986), and
the Theory of Planned Behavior (Ajzen 1988). These theories are somewhat different regarding concepts,
inclusion of factors, and interrelations among factors, but they all include a construct describing individual
expectancy, like *perceived function (Jessor & Jessor, 1977), *outcome expectancies (Bandura, 1986), and
“behavioral beliefs’ (Ajzen, 1988) . In the context of smoking behavior, these expectancy constructs reflect the

individual’s beliefs or expectancies of possible consequences or outcomes of their own smoking.

Outcome expectancies have been described in relation to adolescent drug use in a number of earlier studies (e.g.
Botvin, Dusenbury, Baker, James Ortiz, Botvin & Kerner,1992; Wahl, Turner, Mermelstein & Flay, 2005;
Wiium & Aarg, 2010). It has been shown that positive outcome expectancies towards smoking, smokeless
tobacco or alcohol are significantly related to more frequent use of the drug. Gender differences like buzz (boys)
and weight-control (girls) are shown to be important elements in smoking outcome expectancies (Vidrine,
Anderson, Pollak & Wetter, 2006). Also, Urban has shown that outcome expectancies mediate the relationship

between sensation seeking and smoking (Urban, 2010).

Positive outcome expectancies of alcohol use are stronger predictors of such behavior than is the case with

negative outcome expectancies (Dalton, Sargent, Beach, Bernhardt & Stevens, 2003).
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Interventions taking place in school are well established as an important category of interventions in adolescent
smoking prevention. From a health promotion perspective, school-based intervention is one of the most carefully
studied and evaluated intervention approaches. This allows new programs and studies to build on experiences
and recommendations from meta-analyses and state-of-the-art reports (e.g. Bruvold 1993; USDHHS, 1994;
Thomas & Perera, 2007; Peters, Kok, Ten Dam, Bujis & Paulussen, 2009). Based on a substantial amount of
literature and empirical evidence, suggestions have been made to describe essential elements of school-based
programs (Glynn, 1989; Peters, Kok, Ten Dam, Bujis & Paulussen, 2009) , and attempts have been made to
determine the effectiveness of school-based programmes in comparison with out of school programmes
(Sussman, Dent, Burton, Stacy & Flay, 1995). Well-planned and carefully implemented interventions at school
have on a number of occasions resulted in significant reductions in recruitment of smokers, Thomas and Perera

2006.

Some of the studies on school-based smoking prevention present long-term outcomes. As can be expected,
effects tend to decay over time (Perry, Kelder, Murray & Klepp, 1992; Klepp, Tell & Vellar, 1993; Botvin,
Baker, Dusenbury, Botvin & Diaz, 1995; Rooney & Murray, 2003). As early as 1994 this led to a request for
ongoing interventions throughout a major part of childhood and adolescence (Peto, Lopes, Boreham, Thun &
Heath, 1994). In addition it seems reasonable to suggest that the effects of interventions can be improved if we
learn more about processes between intervention efforts and behaviour outcomes. As described above, smoking
outcome expectancies are important predictors of smoking behaviour and possibly important mediators of

intervention effects.

In the research project which provided the data for the present paper, smoking outcome expectancies were
measured at two time points, at the baseline data collection (time 1) and after approximately 2.5 years (third
follow up data collection; here: T2). The design of the study allows for examining not only the dimensionality of
outcome expectancies and its association with smoking behaviour for the same individuals at two different ages,
but also to examine stability, change and longitudinal prediction. The present article addresses the following

topics:

e Range of and difference between smoking outcome expectancies at time 1 and time 2

e Change and relative stability of smoking outcome expectancies

e  Cross-sectional associations between smoking outcome expectancies and smoking behaviour at time 1
and time 2

e  Prediction of smoking behaviour at time 2 from outcome expectancies at time 1.
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Method

A more detailed description of methods is given elsewhere (Josendal, Aare, Torsheim & Rasbash 2005). Only

aspects particularly relevant to the present paper are provided here.

Experimental design
The main objective of the project was to evaluate effects of a smoking prevention curriculum named "BE
smokeFREE”. To evaluate this, we followed a classic experimental design, with one intervention group and one

control group. However, data in this publication comes from the control-group only.

Sample

A sample of schools was drawn sequentially from a list (ordered by ascending by zip-code) of all schools in
Norway with students in the relevant grade (grade 7). To obtain a satisfactory number of students and schools,
we had to include every 44.th Norwegian secondary school. We started out with an arbitrary number between 1
and 44, and then included every 44.th school on the list based on zip-code. The original sample in the
comparison group included 26 schools with a total of 1105 students. Mean age at the baseline survey, which

took place in November 1994, was 13.4 years. Mean age at last survey was 15.9 years.

Written consents were obtained from 98.5 % (1088) students ( parents and students), where 50.5 % were males
and 49.5 % females. Non-participants consisted of subjects whose parents refused to approve of their children’s

participation (n=3) and non-responders (n=14).

Procedures
A baseline survey which included items on outcome expectancies took place in November 1994 (T1). Two
follow-up surveys in 1995 and 1996 did not include items on smoking outcome expectancies. The fourth data
collection, which took place in April 1997 (T2) included items on smoking outcome expectancies.

The data collections were conducted in normal classroom settings and administered by teachers within one
class session (45 min.). Students delivered the questionnaires in sealed envelopes to ensure confidentiality.
Every student was assigned an individual number, and only the project leader had access to the list containing

names and numbers.

Measures
Students were asked one question concerning smoking-behaviour, with four possible response alternatives:
every-day smoker, every-week smoker, smoking less than once a week, no smoking at all, and received coding

0, 1, 2 and 3 respectively.
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Smoking outcome-expectancies were measured by a scale consisting of nine items at time 1 and eight items at
time 2. All items are listed in Table 1. Students could choose between four response categories: ‘totally agree’,
‘somewhat agree’, ‘somewhat disagree’, and ‘totally disagree’. Sumscores (mean score across items with valid
answers) were constructed for subscales as well as for all items combined (range 1-4). The smoking outcome
expectancies scale used in this project was based on previous experiences and publications (Ellickson & Hays,

1992; Wilhelmsen, Laberg & Klepp, 1994).

Statistics

Data were analysed by the statistical program SPSS versions 15.0 and 19.0 and STATA version 9.2. Statistical
analyses included percentage distributions in order to examine properties of single items and factor analyses
(oblique rotation of factors and Kaiser’s normalization) for examining the dimensionality of outcome
expectancies (at time 1 and time 2). We also report Cronbach’s alpha, correlations, and means as well as
standard deviations of outcome expectancy sumscores. Multiple ordinal logistic regression analyses were used in
order to predict smoking in 1997 (T2) from gender, smoking habits in 1994 (T1) and outcome expectancies

(1994 and 1997). All significance tests and confidence intervals were done with control for cluster effects.

Results

Percentage distributions

Percentage distributions of smoking outcome expectancy items for both data collections are shown in Table 1.
At time 1, six items are left skewed (harmfulness of smoking, social outcome expectancies and taste of
cigarettes), while three items are skewed to the right (addictiveness and enjoying cigarettes). The informants
tend to disagree with statements denying the harmfulness of smoking, they tend to agree that they may get
addicted to tobacco and that smoking is a behaviour that contributes favourably to socialization. There is a
similar deviation among items at time 2, but the students agree less than at time 1 that smoking is addictive.
Deviation of items in different directions tends to influence patterns of intercorrelations, and therefore also has

an impact on analyses of dimensionality.

Dimensionality of smoking outcome expectancies

Factor analysis (principal axis factoring) of smoking outcome expectancy a T1 and T2 revealed three
components (Table 2). One component included items one and two. These were both related to harmfulness of
smoking (sumscore named ‘not harmful”). The second component included items three and four, and related to
how quickly it is possible to get addicted to tobacco (susmcore named ‘addicted’). The third component
included items six to nine. Three items were related to social gains from smoking, while one item was related to
how well cigarettes taste (sumscore named ‘social’). If there had been more than one item on taste of cigarettes,
it is likely that they may have formed a fourth factor. The relatively low component loading of this item on the
‘social” component at T2 indicates that the taste of cigarettes was less closely related to the social aspects of

smoking when the students were older.
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As item 5, ‘smokers really enjoy their cigarette’ did not obtain high loading on any of the three components at
T1, it was not included in the questionnaire used at T2.

Since variations in skewness among variables in factor analyses and principle components analyses may
influence the results, a separate analysis was carried out in Mplus with polychoric correlations (table not shown).
The dimensions revealed were identical to those already identified and presented.

Based on the results of the component analysis, one simple sumscore was produced for each component and
each data collection occasion (T; and T,). Further, sumscores which included all 8 items were constructed. It
turned out that the intercorrelations among the sumscores at T1 were rather low to moderate, ranging from .14
(sumscore 2 and 3) via .15 (sumscore 1 and 2) to .35 (sumscore 1 and 3) (tables not shown). The corresponding
correlations at T2 were 0.20, .22 and .37. The correlations between the specific sumscores and the total
sumscore were high for sumscore 1 (.83 at T1 and .86 at T2), more modest for sumscore 3 (.66 in both years)
and mixed for sumscore 2 (.12 at T1 and .59 at T2). All correlations were significant at the .01 level of

significance.

Relative stability of smoking outcome expectancies

Data on smoking outcome expectancies were collected on two occasions, 1994 (T1) and 1997 (T2). As shown in
table 4, Pearson’s correlations for each sumscore across data collection occasions are rather low (from .17 to
.24), indicating low stability between time points. The T;-T, correlation for the sumscore based on all items was
0.24 .After correction for attenuation, the correlations were somewhat higher, .23 to .33 for the individual

sumscores and .33 for the total sumscore.

Cross-sectional associations between smoking outcome expectancies and smoking behaviour

Table 5 shows smoking expectancy sumscore means by smoking habits at T1 and T2. On both occasions, the
never smokers were markedly different from the smokers. Never smokers scored low on “Social” and “Not
harmful”, and high on “Addictive”. All associations were statistically significant (p<.001). For those who
reported that they had never tried smoking the results were similar to the non-smokers, but marginally more

extreme.

Longitudinal prediction of smoking

Table 6 (upper part) shows smoking habits at T2 by smoking habits at T1 and smoking outcome expectancies at
T1. Only one of the outcome expectancy sumscores obtained significance, namely “Addictive” (p<.01). This
predictor proved to be significant also after entering outcome expectancy sumscores at T2 into the model
(p<.05). All three sumscores from T2 were significant. “Social” and “Addictive” proved to be more strongly

associated with smoking at T2 than was the case with “Not harmful”.
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Discussion

Previous studies have strongly indicated that outcome expectancies can develop via observational learning, prior
to direct experience with the substance (e.g. Christiansen, Roehling, Smith & Goldman, 1989). Recent studies
also present strong evidence that children’s smoking outcome expectancies are developing from a very low age
(Wang, Henley & Donovan, 2007). Our sample consisted of in-school adolescents with a mean age of
approximately 13.5 years, at baseline.

In our analyses from the baseline study, we revealed three factors or dimensions of smoking outcome
expectancies. They were labelled ‘Not harmful’, ‘Addicted’ and ‘Social’. ‘Not harmful” represents the students’
perception of how little harmful it might be to smoke. ‘Addicted’ reflects the students’ perception of the
addictive properties of smoking. ‘Social’ denotes positive expected social consequences of smoking.

By analyzing data from the last follow-up survey, we were able to reproduce the three components of smoking
outcome expectancies, as demonstrated in analyses from the baseline study. That is, our findings indicate that
the dimensionality of our scale for measuring smoking outcome expectancies is consistent over time, even in a
sample of adolescents. This finding finds some support from the study by Copeland and colleagues (Copeland,
Diefendorft, Kendzor et.al., 2007). However, the stability over age demonstrated by Copeland et.al. is indicated
by a single survey covering different age-groups, not by a prospective longitudinal design as in our study. The
pattern of component loadings is clear, with high loadings for each variable on one component only. These
loadings range from 0.70 to 0.87, indicating a rather well defined dimensional structure.

Albert Bandura distinguishes between three dimensions of outcome expectancies: ‘Physical’, ‘Social’ and
‘Self-evaluative’ (Bandura, 1986). The three components revealed in our study correspond well to these three
dimensions. Our dimension ‘Social’ directly associates with the social dimension outlined by Bandura. From our
data, the dimension ‘Not harmful’ associates with the physical dimension. If we hypothesise that addiction to
substances is regarded as inconsistent with own values and standards, ‘Addicted’ may reflect the self-evaluative
dimension. The correspondence with Bandura’s three domains of outcome expectancies lends credibility to the
structure of our scale.

The analysis of smoking habits at T2 by smoking habits at T1 and smoking outcome expectancies at T1
showed that the only sumscore that remained statistically significant was ‘Addicted’. The term reflects the
students’ perception of the addictive power of smoking tobacco. Even children at the age of nine to ten years
seem to be influenced by the perception of the addictive properties of smoking (Copeland, Diefendorff, Kendzor
et.al., 2007). Wang and co-workers present results which suggest that children’s concept of smoking addiction
may influence attitudes towards experimenting with smoking (Wang, Henley & Donovan, 2004).

Wahl and coworkers (Wahl, Turner, Mermelstein & Flay, 2005) revealed four factors in their study, factors
named ‘taste’, ‘weight control’, ‘boredom relief” and ‘negative affect management’. It seems that these factors
may also be included in the dimensionality picture denoted by Bandura, but not as clearly as the factors
emerging from our data. Wahl and co-workers in a prospective panel study also showed that smoke free students
with high smoking outcome expectancies at baseline had significantly higher probability of becoming smokers
at follow-up.

In their study of smoking outcome expectancies in children, Copeland and coworkers (Copeland, Diefendorff,

Kendzor et.al., 2007) demonstrated that a 3- factor solution was most appropriate for the data set. The three
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factors revealed were ‘Positive reinforcement’, ‘Negative consequences’, and ‘Weight control’. ‘Positive
reinforcement’ indicated that there were social structures supporting smoking (as parental or peer smoking),
‘Negative consequences’ indicated that there were health hazards following smoking, and ‘Weight control’
reflected the children’s perception of outlook, weight and food intake among smokers contrasted to non-
smokers.

All dimensions presented in our study, as well as dimensions referred from other studies (e.g. Wahl,
Turner.Mermelstein & Flay, 2005) have proven to be significant predictors of smoking, some of them also in
cross-sectional analyses. In our study, the ‘addictive’ dimension from the baseline study proved to be a
significant predictor of smoking at the last follow-up study.

The strongest predictor of concurrent smoking in our survey is the social dimension. At the baseline survey, the
sumscore mean on this dimension is 1.39 among never smokers, 2.52 among seldom smokers, and 2.83 among
weekly and daily smokers combined. Since the standard deviation on the ‘social’ sumscore is 0.65, the
difference between the never smokers and the weekly/daily smokers combined corresponds to an effect size as
large as 2.2. At the final follow-up survey a similar pattern is shown. The social dimension or component is
based on four items among which three clearly reflect social aspects of smoking; it is easier to be together with
smokers, it is more fun to join smokers, and smoking might reduce loneliness.

The strong and repeated indications of the importance of social dimension in smoking outcome expectations
deserve attention when planning prevention programmes. One should also work with structures outside the
school environment, to further strengthen the positive impact of social factors which influence the reduction in
smoking behaviour among adolescents.

The test-retest correlations of smoking outcome expectancies between T1 and T2 are rather low (table 3b).
This might be explained by a general low stability of smoking outcome expectancies as adolescents mature. The
long period of time between T1 and T2 (approximately 30 months) may contribute to reducing the correlations.
A time period of 30 months in an adolescent’s life normally covers significant parts of the maturing process,
where important socialization processes take place. One might also find such instability or low test-retest
correlations where the test in itself has low reliability. The relatively high Cronbach’s Alpha coefficients
indicate that instability in adolescents’ outcome expectancies have contributed considerably to the low test-retest
correlations.

Of particular importance among the findings of the present study are the results presented in table 5, showing
that one of the smoking outcome expectancies sumscores (addictive) at baseline significantly predicts daily
smoking at the last follow-up survey. This association remains significant, even when we control for baseline
smoking and smoking outcome expectancies at last follow-up survey. From a practical point of view, this
probably has some important implications for prevention programmes and research related to such programmes.
Knowing that outcome expectancies predict future health behaviour, one should design programmes specifically
aimed at influencing outcome expectancies before young people develop the behaviour in question.
Furthermore, more efforts should be made to shed light on the role of outcome expectations in shaping future
health behaviours among adolescents. Studies with prospective panel designs as well as intervention studies may

contribute well to expanding our insights into this particular field of health behaviour research.
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Limitations of study

We acknowledge that our study would have benefited from data on smoking outcome expectations from the two
data collections in the time period between first and last survey. This would have given more detailed
indications of how smoking outcome expectations change over time, and it would have been possible to
distinguish more clearly between instability caused by less than perfect reliability of scales and instability in
adolescents “real” scores on outcome expectancies.

The modest test-retest stability of smoking outcome expectations may indicate the need for further refinement
of the test instrument. A better (more reliable) measurement instrument with more items on each component
would improve the quality of the scales. This can also be seen in the context of tracking. Studying tracking
means to examine changes in scores over time in groups defined by their initial score on a scale. Baranowski and
coworkers (Baranowski, Cullen & Basen-Enquist, 1997) claim that success of interventions among adolescents
to a large extent depends on a high degree of tracking in the behaviour to be influenced. An even more reliable
measurement instrument would be a significant contribution to further studies on prevention efforts involving
systematic efforts to influence smoking outcome expectations.

Data collections were made during the 1990°s. One might argue that relevance of data is limited in 2011.
However, the scales used have shown remarkable consistency over the time period they have been used, and the

expectancy construct has not been subject to main revisions or rejected in the same time period.
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Table 1: Percentage distributions of outcome expectancy items at T1 (1994) and T2 (1997).

Totally Somewhat Somewhat Totally Total
agree agree disagree disagree
% % % % % n

1 It is not harmful for kids of my age to 9.7 7.0 12.9 70.5 100.0 1088
smoke a little every week

2 Itis not harmful to smoke, if you quit after 4.0 12.7 25.6 57.7 100.0 1080
a few years

3 IfIam smoking a few cigarettes in the 45.0 35.1 12.3 7.6 100.0 1072
weekends, I might get addicted to tobacco

4 Children and adolescents might get addicted 40.5 30.7 15.4 134 100.0 1071
to tobacco after only having tried to smoke
a few cigarettes

5 Smokers really enjoy their cigarettes 49.3 35.0 10.7 4.9 100.0 1056

6 It is easier to be together with other people 11.6 115 15.3 61.7 100.0 1012
when you smoke

7 Itis ok to smoke, since you can stay 22 5.5 9.9 82.5 100.0 1061
together with others having fun

8 Many different types of cigarettes taste well 52 83 10.4 76.1 100.0 949

9  You don’t feel that lonely, if you smoke 6.1 11.3 17.2 65.4 100.0 1003

1 Itis not harmful for kids of my age to 9,9 13,6 21,6 54,9 100.0 1031
smoke a little every week

2 Itis not harmful to smoke, if you quit after 44 16,3 27,2 52,1 100.0 1026
a few years

3 IfIam smoking a few cigarettes in the 26,4 31,9 20,9 20,8 100.0 1024
weekends, I might get addicted to tobacco

4 Children and adolescents might get addicted 19,7 234 22,1 34,8 100.0 1023
to tobacco after only having tried to smoke
a few cigarettes

5 Smokers really enjoy their cigarettes Item omitted 1997

6 It is easier to be together with other people 10,9 22,8 15,6 50,7 100.0 1015
when you smoke

7 Itis ok to smoke, since you can stay 6,6 11,3 18,2 63,9 100.0 1020
together with others having fun

8 Many different types of cigarettes taste well 28,1 16,1 11,2 44,6 100.0 980

9  You don’t feel that lonely, if you smoke 10,7 21,8 16,9 50,6 100.0 1011
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Table2:  Principal components analysis of outcome expectancy at T1 and T2. Varimax rotation with Kaiser

normalization. Pairwise deletion of missing cases.

T1 (n=901-1077) T2 (n=975-1026)

Component ~ Component Component Component  Component Component

1 2 1 2
3 3

Statement ‘Not ‘Not
number ‘Social’ ‘Addicted’ harmful’ ‘Social’ ‘Addicted’ harmful’

Loading Loading Loading Loading Loading Loading
1 11 -12 81 .14 -.14 84
2 .19 -.09 .76 21 -.03 .84
3 -.14 .86 -.03 -.04 85 -11
4 -.02 87 -.06 -.10 87 -.04
5 .07 .19 .26 Omitted at T2
6 1 .04 .10 .83 -.01 .08
7 a7 -.07 24 .82 -.01 .16
8 1 -22 13 .58 -35 25
9 74 .02 .07 81 -.10 .14
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Table 4 Smoking expectancy sumscore means (‘social’, ‘addicted’, ‘not harmful” and total sumscore) by
smoking habits at T1 and T2.

T1 (1994)
Sumscore 1 Sumscore 2 Sumscore3 Sumscore total
‘Social” ‘Addictive’ ‘Not harmful’
Smoking
Mean n Mean n Mean n Mean n
Never 1.39 968 3.13 994 1.54 1003 1.56 1001
Seldom 2.52 45 2.56 44 2.11 45 237 44
Weekly
. 2.83 32 2.58 33 2.36 33 2.61 33
or daily
Wald F 54.753 19.370 14.887 56.875
d.f 2;25 2;25 2;25 2;25
P< .001 .001 .001 .001
Ever tried 1.82 346 2.83 350 1.83 351 1.91 350
Never tried 1.33 701 3.20 722 1.48 731 1.49 729
Wald F 88.286 55.604 28.103 123.732
d.f. 1;26 1;26 1;26 1;26
P< .001 .001 .001 .001
T2 (1997)
Never 1.49 563 2.72 572 1.54 575 1.70 574
Seldom 2.29 119 2.00 119 2.06 119 241 119
Weekly 2.65 59 1.86 59 1.94 58 2.61 58
Daily 2.63 199 2.19 199 2.08 199 2.53 199
Wald F 258.726 44.666 27.435 399.580
d.f. 3;22 3;22 3;22 3;22
P< .001 .001 .001 .001
Ever tried 221 612 221 613 1.89 613 227 612
Never tried 1.35 335 291 343 1.47 345 1.57 345

Wald F 328.575 92.735 54.780 581.280



d.f.

1;24

.001

1;24

.001

1;24

.001

1;24

001
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Table 5: Smoking habits at T2 (1997) by smoking habits at T1 (1994), smoking outcome expectancies (total) at

T1, and smoking outcome expectancies at T2. Multiple ordinal logistic regression analyses.

Dependent variable: Non-smoker = 0; Smokes seldom = 1; Weekly = 2; Daily = 3

Predictors N Od.ds t d.f. Sign. Walds d.f. Sign.
ratio p< test p<
Girl 449 1.00
Gender
Boy 402 0.77 2.083 24 05
Non-smoker 795 1.00
Smoking habits 1994 Seldom 35 4.78 3922 24 .001 12167 223 001
Daily or -
weekly 21 5.04 4399 24 001
Social 1.17 : 24 ns.
1.163
Outcome expectancy sumscores
1994 Addictive 078 2838 24 01
Not harmful 1.11 1176 24 ns.
Nagelkerke’s pseudo R? = .089
Predictors N Od.ds t d.f. Sign. Wald’s d.f. Sign.
ratio p< test P<
Girl 441 1.00 2
Gender 2.687 25 ns.
Boy 389 0.82
Non-smoker 774 1.00
Smoking habits 1994 Seldom 35 743 5.845 24 .001 2:
26.348 : .001
. 23
Daily or
weekly 21 9.40 5.351 24 001
Outcome expectancy sumscores Social 0.84 0.968 2 n.s.
1994 Addictive 0.84 2292 24 05
Not harmful 0.96 0.573 24 n.s.
i 4.50 ; 24 .001
Outcome expectancy sumscores Social 15.371
1997
Addictive 0.70 3.892 24 .001
Not harmful 1.37 -2.089 24 .05

Nagelkerke’s pseudo R? = 428
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Abstract

This study examines self efficacy and outcome expectancies as possible mediators of effects of a school-based
intervention programme (BE smokeFREE) among students in secondary schools in Norway. There were one
baseline and three follow-up questionnaire data collections (after 6, 18 and 30 months). Smoking habits and self
efficacy were measured in all data collections, outcome expectancies at baseline and the last follow up only. A
series of growth curve models were tested with frequency of smoking across measurement occasions modelled
as a dependent latent variable. The first model with only group (intervention versus comparison) as predictor,
showed a significant difference in slope between intervention group and comparison group (coefficient = -.23; p
<.05). Adding gender, self efficacy and outcome expectancy measured at baseline as predictors strengthened the
association (-.29; p <.01). Adding self efficacy and outcome expectancy at last follow up data collection
reduced the association (-.13; not significant), indicating at least some degree of mediation. Sobel’s test of all
meditational paths combined, however, showed no significance. The most comprehensive model (Model 8)
explained 76.4% of the variance in intercept and 94.1% of the variance in slope.There seems to be an interplay
between cognitive variables and smoking over time during adolescence, but in this study there is no conclusive

evidence that the cognitive factors examined mediate intervention outcomes.
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Evaluation of ‘BE smokeFREE’

Introduction

A number of mortal and chronic diseases such as cancer, lung diseases and cardiovascular diseases have been
shown to be related to smoking (Royal college of Physicians, 1992; Peto et.al., 1994; Engeland, 1997; Jha et al.,
2006). Search for effective strategies to reduce the consumption of cigarettes continues, and one well accepted
and widely used strategy is school-based adolescent smoking prevention programmes. These programmes
normally target the major psychosocial factors contributing to the recruitment of smokers (Botvin et al., 1992;
Thomas and Perera, 2006). A number of such factors have been identified, and some theories from social
psychology seem to have been more influential than other theories, for instance Problem Behaviour Theory
(Jessor and Jessor, 1977), Social Cognitive Theory (Bandura, 1986), and the Reasoned Action Approach (Ajzen
et.al., 2005; Fishbein and Ajzen, 2010These theories are somewhat different regarding inclusion of variables,
but they all include a construct describing individual expectancy. The constructs ’perceived function’ (Jessor
and Jessor, 1977), ‘outcome expectancies’ (Bandura, 1986), and ‘behavioural beliefs’ (Ajzen et.al., 2005) all
point at the individual’s expectations of consequences of a specific behaviour. With regard to adolescent
smoking, the expectancy constructs refer to the individual’s beliefs or expectations of the positive and negative

(as perceived by the person him- or herself) outcomes of smoking.

Outcome expectancies have been described in relation to adolescent drug use in earlier studies, e.g. (Jessor and
Jessor, 1977; Botvin et al., 1990; Ellickson and Hays 1992; Wilhelmsen et al., 1994, Heinz et al., 2010). It has
been shown that positive outcome expectancies towards smoking or alcohol are significantly related to more

frequent use.

Bandura emphasizes that behaviour in part is regulated by personal mastery expectations, or self-efficacy
(Bandura, 1986). This construct reflects the individual’s judgement of what he or she in fact will be able to do.
According to Bandura, self-efficacy is developed through experience, vicarious learning, verbal persuasion and
physiological information, and the cognitive integration of information from the different sources mentioned.
Self-efficacy among adolescents, in relation to smoking, can be explained as the individual’s perceived
capability to organize and execute courses of action to avoid smoking. High self-efficacy is a significant
predictor of a non-smoking status (Aussems et al., 2009). Additionally, smoking prevention programmes
concentrating on enhancing adolescents’ self-efficacy to refuse smoking seems to be successful (Lotrean et al.,

2010).

A Cochrane review of studies maintained that there is no strong evidence of long-term effects of school-based
programs aiming at preventing the uptake of smoking (Thomas and Perera, 2006). However, some programmes
were shown to be more effective and efficient than other programmes. It is therefore crucial to identify aspects
of interventions that can explain such differences. Searching for possible mediators of effects is one approach

which may contribute to our understanding of programme effects.

It seems reasonable to suggest that the effect of interventions can be improved by studying processes between

intervention efforts and behaviour change. We have not found many examples of conclusive evidence about
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moderators and mediators and processes leading from intervention efforts, to behavioural change. There
obviously have to be some mechanisms through which input of various kinds result in behaviour change. These
mechanisms may be moderating or mediating the connection between input and output, or between the

independent and dependent variables in conceptual models on which interventions are based.

Baron and Kenny (Baron and Kenny, 1986) argue that moderators are variables that affect the strength of a
relation between independent variables and dependent variables, or the direction of the same relationship.
Mediators are considered to be variables that account for the relation between independent and dependent
variables. Baron and Kenny state that there are three conditions which must be met, in order for a variable to
qualify as a mediator (p.1176): (a) variation in levels of the independent variable must significantly account for
variations in the presumed mediator. (b) variation in the mediator variable must significantly account for
variation in the dependent variable. (c) a previously significant relationship between the independent and the
dependent variable is no longer significant, when controlled for the association between mediator and dependent
variable, with the strongest demonstration of mediation occurring when relationship between dependent and
independent variables becomes zero. In more recent publications MacKinnon and others have pointed out that
mediation effects can be present even in situations where there is no significant zero-order association between

independent and dependent variables (MacKinnon, 2008).

Botvin and coworkers (Botvin et al., 1992) analyzed the impact of hypothesized mediating variables in a
school-based smoking-prevention intervention. Significant associations with intervention effects were found for
a number of variables, such as knowledge of smoking prevalence, knowledge of immediate consequences of
smoking, peer normative expectations and adult normative expectations. All variables analyzed met the criteria

of being mediators.

Based on structural equation modelling of data from the school-based drug prevention programme ALERT

(Orlando et al., 2005) showed that self efficacy was a mediator of programme effects.

In the present study, we examine the role of self efficacy and outcome expectancies as possible mediators of
effects of a school-based intervention programme tested out in a large scale field experiment among students in
secondary schools in Norway. Changes in smoking habits among students in one group of intervention schools
are compared to students in comparison schools. Our hypothesis was that the effects on smoking behaviour of
the programme would, at least partly, be mediated by smoking outcome expectancies and perceived self-

efficacy. It was also of particular interest to apply new statistical software on former data collections.

Method

Experimental design.

The main objective of the study was to examine effects of a smoking prevention programme named "BE
smokeFREE”. The smoking prevention programme was developed specifically for Norwegian adolescents in
secondary school. The development of the programme was based on an examination of relevant theory,

conceptual models and previous empirical studies. The programme was assumed to influence smoking
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Evaluation of ‘BE smokeFREE’

behaviour through several psychosocial processes, with outcome expectancies and self efficacy serving as
important mediators (Bandura, 1986; Botvin et al., 1992). Evaluation of the programme was based on an
experimental design with one comparison group and three intervention groups. In the comparison group (school-
group A), students received traditional anti-tobacco education (business as usual). In the first intervention group
(school-group B), all students were presented to the full anti-smoking curriculum ”BE smokeFREE”, teachers
were trained, and parents were systematically involved. Two other intervention groups were established, but
they are not included in the present article. A more detailed description of the three intervention groups and the

intervention is given elsewhere (Josendal et al., 2005).

Sample

Unit of assignment was school. Schools were selected from a numbered list containing all Norwegian secondary
schools in order of ascending zip-code. Every 44.th school was selected, and a total of 25 schools were included.
The starting number was arbitrarily chosen among the first 44 schools on the list. This constituted the group of
control schools. Thereafter, another three samples (one sample for each of the interventions) were sequentially
selected by a similar procedure, matching the group of control schools on size. After invitations and acceptances
from the schools, the sample included in the study consisted of 99 schools, with 195 classes in 7th grade with a

total of 4,441 students. Mean age at baseline in November 1994 was 13.8 years.

Consents (written) from students and parents were obtained from 95 % (4215 subjects), where 50.6 % were
males and 49.4 % females. Non-participants consisted of students whose parents refused to approve of their

children’s participation (n=74; 1.5%) and non-responders (n=152; 3.5 %).

Identifying mediators of intervention effects requires rather strong intervention effects. Only students in the
control condition (group A, n = 1088) and students from the school-group receiving the most comprehensive
intervention (group B, n=1126) are therefore included in the analyses presented here. The intervention effects
were less strong in the other intervention groups (Jesendal et al.,1998; Josendal et al., 2005). More than 90 % of
the students in the control-group (A) and the intervention-group (B) took part in the full experiment (1080 from
the control group, and 1006 from the intervention group). Analyses of attrition throughout the project period
showed that the odds of non-participation was 1,6 in the intervention group compared to the control-group, and
the odds of non-participation was 1,7 among smokers compared to non-smokers. Analysis of atrritrion by an

interaction variable consisting of group and smoking status was not significant.

Procedures.

The baseline survey took place in November 1994, the first follow-up survey in May 1995, the second follow-up
survey in April 1996, and the third (final) follow-up survey in April 1997. Surveys were conducted in normal
classroom settings, administered by teachers within one class session (45 min.). The programme was

implemented solely by teachers.
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Measures

Students were asked one question concerning frequency of smoking, with four possible response alternatives:
Every-day smoker, every-week smoker, smoking less than once a week, not smoking at all (coded as 0, 1, 2, and
3 respectively). When, in connection with some of the statistical analyses, dichotomizing the smoking variable at

baseline (due to low proportions of smokers), no-smokers were coded 0 and all smoking categories 1.

Self-efficacy was measured through an 8-item scale, where the students could choose between six response
categories ranging from ‘totally agree’ to ‘totally disagree’ for each item. Scores for the 8 items were added and
divided by number of non-missing items (sumscore mean, range 0-5). Examples of items/statements are: «If my
friends smoke, it will be difficult for me to stay smoke-free», and «If someone offers me a cigarette, I find it

hard to refuse». Scales were systematically recoded to ensure that high scores meant high levels of self efficacy.

Smoking outcome-expectancies were measured through 9 items. Examples of statements are: "It is not harmful
for kids of my age to smoke a little every week"; "If I smoke a few cigarettes in the weekends, I might get
addicted". Students could choose between four response categories: Totally agree, somewhat agree, somewhat
disagree, and totally disagree (scores 0-3). In a previous publication from this project we have shown that the
outcome expectancy scale contains three dimensions: (i) smoking is not harmful to health, (ii) smoking is social,
and (iii) smoking is addictive. Three separate sumscores (mean score of non-missing items) were constructed.
When more than half of the items within a sumscore were coded as missing, the sumscore itself was also coded

as missing.

Data analysis

Data were analysed using SPSS version 15.0 to examine percentage distributions for the items of the self
efficacy and outcome expectancy scales, descriptive statistics for sumscores, to estimate intercorrelations among
sumscores, and in order to calculate Cronbach’s alpha. SPSS version 17.0.2 was used for producing multiple
files with imputation of missing values on covariates (self efficacy and outcome expectancy items). Before
imputation, cases with missing on all four smoking variables and those with missing on all outcome expectancy

and self efficacy items were deleted.

To model the mediation of intervention effects, latent growth curve analysis with control for the cluster effect
(schools) was applied. Frequency of smoking at each data collection occasion was defined as ordered
categorical, and the intercept (level of smoking at baseline) as well as slope (increase in smoking over time)
were used as outcome variables in a series of blockwise analyses with group (intervention versus comparison),
gender, outcome expectancies (baseline and last follow up) and self efficacy (baseline and last follow up) as
predictors. The three dimensions of outcome expectancies and the single self efficacy dimension were all
modelled as latent variables, and each indicator was defined as ordered categorical. The robust weighted least
square estimator (WLSMYV) estimator in Mplus was used (Flora and Curran, 2004). Ten data files with multiple
imputation on missing values were used for the analyses. The growth curve models were tested out with Mplus

version 5.2.
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Results

Measurement models were tested out for all latent variables. Acceptable fit was obtained without introducing
any correlated error terms. For self efficacy at baseline the fit indices were as follows: CFI=.948; RMSEA=.080;
WRMR=1.918. For outcome expectancies at baseline the fit indices for all three dimensions combined were:

CFI=.984; RMSEA=.047, WRMR=1.297.

Table 1 shows descriptive statistics, Cronbach alpha values and intercorrelations for the four self efficacy
sumscores (one for each data collection occasion). With a 1-6 scale range, mean scores were generally high
(4.77 — 5.03). Standard deviations still indicate adequate variation (.87 — 1.04). The alpha coefficients, ranging
from .69 to .78 indicate satisfactory levels of internal consistency. For all data collection occasions the alpha
value increase slightly (typically by .02) if the second item is removed from the scale. This may be attributed to
the hypothetical nature of the second statement (“If I wanted to stop smoking ...”). The statement was included

when we calculated sumscores.

The correlations across two consecutive data collections increase with age from .46 to .59. Since the interval
between the two first data collections was shorter (6 months) than between the later ones (12 months), the
correlation would probably have been lower if the time interval was longer. It is also worth noticing that the
longer intervals between data collections, the lower are the correlations. The lowest correlation is found between

baseline and the third follow-up data collection (r=.29). The correlations shown are not corrected for attenuation.

Insert table 1 about here

Table 2 shows descriptive statistics, Cronbach alpha values and intercorrelations for the self efficacy sumscores.
Scores were close to the lowest scale value (reflecting disagreement) for the “Social” and “Not harmful”
sumscores and close to the ceiling (indicating agreement) for “Addictive”. Standard deviations are large enough
to allow for use of these variables in regression of structural equation modelling. Self efficacy was measured
only at baseline and the last data collection. The test-retest correlations (no correction for attenuation) were all
rather low (.17 - .22), but statistically significant (p<.001). As expected, on both measurement occasions there
were positive associations between “Not harmful” and “Social’’, and these two were negatively associated with
“Addictive”. Alpha values ranged from barely adequate (.53) to high (.77) and where higher at the last data

collection (than at baseline).
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A series of analyses were carried out in order to examine changes in self efficacy and outcome expectancy
sumscores from baseline to the last follow up data collection (tables not shown). Intervention schools scored
slightly higher than comparison schools on self efficacy at baseline (p<.05). This difference remained stable
across all four data collections. There were no significant differences in any of the outcome expectancy
sumscores at baseline. At last follow up, students in the comparison schools scored higher on “Smoking not

harmful” (Cohen’s d = .12; p<.05) and on “Smoking is social” (Cohen’s d = .16; p<-05).

Insert table 2 about here

Table 3 presents a series of growth curve models (unstandardized coefficients) with frequency of smoking
across measurement occasions modelled as dependent latent variables. The intercept corresponds to the level of
smoking at baseline while the slope is interpreted as change over time. The unit of change is one year. Self
efficacy is defined as a latent variable with all items used as indicators. Outcome expectancy items are divided
into three groups, each group being indicators of one latent variable. The three latent variables are “Smoking is
social”, “Smoking is addictive” and “Smoking is harmful”. Model 1 shows a significant difference in slope
between intervention group and comparison group (coefficient = -.23; p <.05). Adding gender to the model
reduces the coefficient marginally (Model 2). Adding self efficacy and outcome expectancy sumscores measured
at baseline (Models 3-5) increases the coefficient. With self efficacy and outcome expectancies at baseline both
included (Model 5), the coefficient is -.29 ( p <.01). Adding first self efficacy and then outcome expectancy
sumscores at the last follow up data collection (Models 6-7) separately to the predictors, reduces the association
between group (intervention versus comparison) and slope (change in smoking habits over time) to -.15 and -
.10. If both are simultaneously included (Model 8), the unstandardized coefficient goes down to -.13 (not
significant), indicating some mediation of programme effects. The most comprehensive model (Model 8)

explains 76.4% of the variance in intercept and 94.1% of the variance in slope.

When testing all meditational paths from group (intervention versus control) to change in smoking over time
(slope) combined (Sobel’s approximate test), significance was not obtained (p = .39). Estimate of total effect
was -.125, while the estimate of all indirect effects combined was -.047 (unstandardized coefficients). This test
could not be done on all ten imputed data sets combined. The first imputed data set was chosen for this

particular test.

High scores on self efficacy and the “Addictive” component of outcome expectancies are significantly
associated with less smoking at baseline (intercept). High scores on “Social” are associated with more smoking
at baseline (Model 5). Furthermore, high scores on “Addictive” at baseline are associated with a lower slope,
which means less increase in smoking over the 2.5 years from baseline to the third follow-up data collection for

those who regarded smoking as addictive at baseline.
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Self efficacy at last follow up and the conviction that smoking is addictive is significantly associated with
reduced increase in smoking over data collection (slope). High scores on “Smoking is social” at the last data

collection are associated with a steeper increase in smoking.

Insert table 3 about here

Relevant indices indicated adequate to good fit across all model tested (CFI =.920 - .993; RMSEA = .039 -
.069; WRMR = .735 —2.349).

Percentage distributions of self efficacy items at baseline are shown in Appendix (A1). Percentage distributions

of outcome expectancy items at baseline are shown in Appendix (A2).

Discussion.

The pattern of associations shown in Table 3, where correlations close to the diagonal are higher than
correlations further away from the diagonal, was expected. The longer the time interval between data
collections, the lower is the relative stability of variables such as attitudes and self efficacy. The increase in
correlations (given that intervals are constant) as the adolescents grow older may reflect consolidation of person
factors (Lytle et al., 1996). Other possible explanations are more reliable reports as the students grow older, or
more experience with answering questionnaires. The observed pattern adds to our confidence in the quality of

the data from this study.

The alpha values shown in Tables 3 and 4 vary from rather low to high. Use of SEM analyses with self efficacy
and outcome expectancy modelled as latent variables will compensate for less than optimal levels of internal
consistency of scales. The rather low correlations of individual sumscores between baseline and last data
collection (ranging from .17 to .29) indicate not only less than perfect reliability of scales, but also considerable

instability of such cognitions over time during early adolescence.

As discussed by Susser and Susser (Susser and Susser, 1996 I; Susser and Susser, 1996 II), the improvement of
analytic tools, as well as a rapidly increasing knowledge about causing agents and outcomes, called the field of
prevention to move beyond the ‘black box paradigm’. In prevention projects this methodological progress

includes efforts to shed light on the processes between program input, and behaviour change.

‘BE smokeFREE’ is specifically targeted at possible mediating variables. The two most important possible
mediating variables in this intervention were hypothesized to be smoking outcome expectancies and self-

efficacy to resist pressure to smoke. In this study, we have shown that being a student in intervention schools
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was significantly associated with less increase in smoking from baseline to the last follow up data collection, and
that self efficacy and outcome expectancy at the last follow up data collection (when added to a model with
control for gender, self efficacy at baseline and outcome expectancies at baseline) explained more than half of
the association. This indicates partial mediation. Since Sobel’s test of mediation did not show significance in an
overall test of the various possible paths from intervention to effects on smoking behaviour, no firm conclusion
on this point is possible. Apart from the focus of this study on mediation of programme effects, our results lend
considerable support to the idea that smoking is associated with self efficacy and outcome expectancies cross-

sectionally as well as prospectively.

In our opinion, there were good reasons to expect that our analyses would confirm the hypothesized mediating
role of self-efficacy and outcome expectancies. Several elements of the intervention programme focussed
specifically on influencing smoking outcome expectations, and strengthening self-efficacy to resist smoking. As
in most school-based smoking control interventions, health outcomes were documented. Behavioural outcomes
beyond these were also extensively covered, such as social outcomes (friendship, recognition by peers).
Discussions and tasks were systematically connected to why adolescents start to smoke, the project focussed on
what adolescents want to achieve by smoking, but tried to show how to achieve these goals using other means
than smoking. Some lessons focussed on how to resist smoking pressure and to avoid smoking in situations
where cigarettes are available. These programme activities included practical exercises and homework. Also,
one clarified that the tobacco industry specifically wants adolescents to start smoking, and students learned how

to detect hidden or forbidden marketing efforts from the tobacco industry.

Low attrition and substantial intervention effect on the main outcome variable (in our case frequency of
smoking) are critical to a successful documentation of mediating processes. In the present study attrition turned
out to be moderate, and differences in attrition between the intervention and comparison groups used in the
present analyses are not likely to account for much (if any) of the documented differences in smoking after three
years of intervention. The intervention seems to have produced relatively strong effects when compared with

previous studies of school-based smoking control interventions.

One can not rule out the possibility that there are alternative mediators operating in the ‘BE smokeFREE’
intervention. Influences on smoking behaviour among students could for instance evolve from different
development of smoking norms among teachers and other staff at school. A more focussed and negative norm
among teachers at the intervention schools could, at least partly, explain the different uptake of smoking among
the students. Furthermore, it must be kept in mind that there may be more than one step in the causal chain
leading to programme outcomes. Exposure to the programme and student involvement may be important
predictors of changes in self efficacy and outcome expectancies. It should also be kept in mind that there may be
more complex processes of reciprocal influences taking place. Changes in self efficacy and outcome expectancy
could at least to some extent reflect instead of lead to changes in smoking habits. The conceptual model applied
in this case is, after all, just one out of a number of different models which may explain the observed patterns of

associations.

Botvin and coworkers (Botvin et al., 1992) found significant associations between intervention effects and
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variables such as knowledge of immediate consequences of smoking, peer normative expectations and adult
normative expectations. All variables analyzed met the criteria of being mediators at the time of publication
(Orlando et al., 2005). They found that self efficacy functioned as a mediating variable in their intervention

programme. In a life skills programme among German adolescents (Biihler et al., 2007), behavioural skills

appeared to mediate the effect of the program on all outcome variables, including smoking. Consistent with

these studies, the pattern of associations between group (intervention — comparison) and change in smoking
habits (slope) indicates that at least part of the programme effects are mediated by self efficacy and outcome
expectancies in our study. Since the overall test of mediation proved not to be significant, our study only

provides limited support for the idea of mediation.

If further research provides more evidence that effects of smoking intervention programmes in schools are
mediated by smoking outcome expectancies and self-efficacy to resist smoking onset, such programmes can be
developed and designed with more accuracy. Materials and learning experiences should be planned with the
specific aims of improving students’ insights and understanding of positive outcomes of remaining non-smokers
and providing alternative solutions to positive outcomes that are believed to follow from smoking. Equally
important is the development of learning activities which may contribute to increasing students’ perceived

ability to cope with situations where they may be under influence to start smoking.

Based on findings in our project as well as other publications on this issue, it seems reasonable to suggest that
coming studies should focus even more on what kind of program elements that facilitate mediation of desired
effects, under what circumstances these elements work most effectively, among which subgroups of students
various programme activities are most effective, and at what developmental stage students are most receptive to

the different program elements.
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Evaluation of ‘BE smokeFREE’

Al: Self efficacy items at baseline - students from schools with the most comprehensive intervention programme and students

from comparison schools only.

Totally Somewhat Disagree a Somewhat Totally
Agree a little Total
disagree disagree little agree agree
% % % % % % % n

If my friends smoke, it will be 345 15.6 8.2 18.5 14.6 8.7 100.0 2171
difficult for me not to smoke
If T wanted to stop smoking, I am 7.6 10.1 159 18.8 22.1 254 100.0 2139
sure I would have made it
When somebody offers me a

. 8.6 24 3.6 5.5 10.4 69.5 100.0 2124
cigarette, I always find a good
reason to abstain
If somebody offers me a cigarette, I 73.9 8.5 3.8 5.2 3.6 5.1 100.0 2149
feel it is difficult to refuse
It is easy for me to remain a non- 7.9 3.0 6.2 7.2 17.3 584 100.0 2105
smoker
If my friends offer me a cigarette, I 78.3 7.6 4.9 3.7 1.4 4.2 100.0 2143
would not dare to refuse
If someone teases me for not
smoking with them, I am self- 6.8 2.1 3.6 7.8 14.7 64.9 100.0 2143
confident and able to come up with
a good answer
[ feel it is easy to explain to others 5.9 1.9 3.9 7.2 13.7 67.3 100.0 2167

that I don’t want to smoke




A2: Outcome expectancy items at baseline - students from schools with the most comprehensive intervention programme and

students from comparison schools only.

Totally disagree

Somewhat disagree

Somewhat agree

Totally agree

Total

% % % % % n

It is not harmful for kids of my age to 68.3 14.6 7.4 9.6 100.0 2208
smoke a little every week
It is not harmful to smoke, if you quit after 57.6 26.7 12.0 38 100.0 2202
a few years
If I am smoking a few cigarettes in the 8.6 12.6 33.7 45.1 100.0 2188
weekends, I might get addicted to tobacco
Children and adolescents might get

13.8 153 29.6 413 100.0 2185
addicted to tobacco after only having tried
to smoke a few cigarettes
It is easier to be together with other people 62.6 14.5 122 10.7 100.0 2073
when you smoke
It is ok to smoke, since you can stay 82.2 10.0 5.6 22 100.0 2154
together with others having fun
Many different types of cigarettes taste 77.2 9.9 7.6 53 100.0 1956
well

67.5 15.8 10.9 59 100.0 2037

You don’t feel that lonely, if you smoke
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