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Abstract

The European Smoking Prevention

Framework Approach (ESFA) resulted in a

smoking prevention project for six European

countries. It included activities on four levels:

adolescents, schools, parents and out-of-school

activities. Common goals and objectives were

developed, but countries were also able to

include additional objectives. National diversi-

ties required country-speci®c methods. The

most important common element was a school-

based programme consisting of at least ®ve les-

sons paying attention to social in¯uence pro-

cesses and training in refusal skills. During the

®rst year, signi®cantly more smoking preven-

tion activities were realized in experimental

schools compared with control schools. Not all

countries had the same number of lessons on

resisting peer pressures. Signi®cant cognitive

changes were observed in Spain, resulting in

more negative attitudes, increased self-ef®cacy

levels and a more negative intention towards

smoking in the experimental group. Counter-
productive cognitive effects were observed in
the UK. Signi®cantly less onset of weekly smok-
ing in experimental groups was found in
Finland (4.7%) and Spain (3.1%). Counter-
productive effects were observed in Denmark
and the UK. In conclusion, while having com-
mon objectives, the ESFA approach allowed
for a great deal of diversity. Fundamental
research using dismantling designs is needed to
be able to detect the most effective elements of
smoking prevention programmes for different
age groups. Attention to parenting styles and
practices is also needed.

Introduction

Since the application of social inoculation and

skills training, smoking prevention programmes

have demonstrated signi®cant, but modest, effects

on smoking prevalence (Hansen, 1992; Reid et al.,

1995; Rooney and Murray, 1996; Lantz et al.,

2000; Tobler et al., 2000). The application of these

principles in European studies also resulted in

signi®cant, but relatively short-term, effects

(Vartiainen et al., 1986; Klepp et al., 1993; Arciti

et al., 1994; De Vries et al., 1994; Jùsendal et al.,

1998; Dijkstra et al., 1999; Svoen and Schei,

1999). Mixed results are also reported. One study

reported signi®cant results only for boys (Charlton,

1986), whilst it was dif®cult to draw ®rm conclu-

sions in three other studies (Aaro et al., 1983;

Villalbi et al., 1992; Prokhorov and Alexandrov,

1994). Six studies failed to ®nd signi®cant behav-

ioral effects of their programmes (Figa-Talamanca

and Modolo, 1989; Nutbeam et al., 1993; Morgan
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et al., 1994; Chatrou et al., 1999; Aveyard et al.,

2001; Koumi and Tsian®s, 2001). One project

showed considerable long-term effects that only

disappeared after 15 years (Vartiainen et al., 1998).

Recommendations for the purpose of realizing

long-term effects suggest utilizing comprehensive

programmes that address multiple determinants of

the smoking onset process at the micro, meso and

macro levels, thus including the broader social and

cultural environment of adolescents (US

Department of Health and Human Services,

1994; Tones and Tilford, 2001). The results of

comprehensive community approaches (Vartiainen

et al., 1986; Perry et al., 1992) and the absence of

results in a 15-year school-based study (Peterson

et al., 2000) support these recommendations.

As noted in part I of this series of papers in

Health Education Research, the European

Smoking Prevention Framework Approach

(ESFA) involves a six-country smoking prevention

project that incorporates these suggestions by

addressing four levels of target groups: youngsters,

parents, schools and the out-of-school situation

(De Vries et al., 2003a). This paper describes the

results of the ESFA project 12 months after the ®rst

pre-test. First, we will discuss the baseline charac-

teristics of the sample. Second, we will test

whether more activities were undertaken in the

experimental conditions than in the control condi-

tions. Third, we will analyze the effects of the

project on adolescent's attitudes, self-ef®cacy

expectations and intentions to take up smoking.

Fourth, we describe differences between the

experimental and control conditions with respect

to smoking behavior.

Methods

Sample and design

The research design of the ESFA study is the

Community Intervention Trial (CIT), the commu-

nity-based equivalent of the randomized control

trial. Experimental regions received the ESFA

project, while control regions provided usual care,

which differed from country to country. In the

spring of 1998, schools in the participating regions

were approached regarding participation in the

project. It was explained to the schools that an

af®rmative answer implied random allocation to

either the experimental or the control condition.

Separate power calculations were run for each

country (De Vries et al., 2003b).

The total sample of the non-smoking population

at Time 1 (T1) consisted of 20 166 students. In

Finland, schools from the city of Helsinki partici-

pated: 13 experimental schools with 65 classes and

14 control schools with 80 classes. Schools were

randomly allocated. In order to avoid contamin-

ation in the experimental condition, mass media

approaches were not used. In Denmark, two

regions participated, and were randomly allocated

to the experimental and control region. The ESFA

project was implemented in 30 schools with 46

classes; 30 schools with 54 classes served as

control schools. In The Netherlands, ®ve regional

health authority regions participated. In those

regions, both experimental and control schools

were selected. In total, 33 schools participated: 16

experimental schools with 75 classes and 17

control schools with 87 classes. Because a Dutch

substance abuse programme had been widely

disseminated, it was impossible to randomly assign

schools. Consequently, schools were assigned

according to their own preference: ESFA and the

national programme versus no ESFA. Schools

were matched according to urbanization and edu-

cational level (secondary schools have four differ-

ent levels in The Netherlands, one preparing

adolescents for university studies). In the UK,

two health authority regions were selected. Both

regions were divided in two areas, and randomly

allocated to the experimental and control groups.

In total, 22 schools with 165 classes were selected

in the experimental areas and 21 schools with 166

classes in the control areas. In Portugal, two

regions were randomly assigned to either the

ESFA project or the control condition. In total,

25 schools participated: 14 experimental schools

with 83 classes and 11 control schools with 76

classes. In Spain, the experimental schools (16

schools with 46 classes) were situated in one city
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district and were chosen in advance because the

municipality had to continue an existing smoking

prevention programme. Experimental schools were

matched to control schools (31 schools with 37

classes) that did not participate in this survey and

were not geographically near the experimental

schools. Matching variables were size of the school

and socioeconomic status.

Procedure

Questionnaires were distributed to the participating

schools in September/October of 1998 (T1) and

1999 (T2). Students were asked to participate and

read an introductory letter. They were assured that

their responses would be con®dential. It was also

explained to them that they were allowed to refuse

to participate. Each schoolchild put their question-

naire in an envelope and sealed it. The teacher put

all the questionnaires of the class into a larger

envelope and sealed this one in front of the class.

The teacher explained the procedure before hand-

ing out the questionnaires. The same procedure

was applied in 1999. Only the non-smoking

students at T1 were included for analysis.

Questionnaire

The questionnaire was based on a review of the

literature and earlier work on smoking prevention

(De Vries and Kok, 1986; De Vries et al., 1988; De

Vries, 1995; Dijkstra et al., 1999). Pilot surveys in

each country contributed to the ®nal selection of

items and item formulation. The ESFA question-

naire assessed smoking behavior, intention, atti-

tudes, social in¯uences, self-ef®cacy expectations

and several demographic items.

Exposure to and appraisal of smoking interven-

tion information (see also Table II) was measured

by asking respondents from both conditions to

indicate: the number of lessons that they had

received during the past 12 months (range 0±10);

the number of activities in the lessons (1±16);

whether they had enjoyed the lessons; whether they

had changed their opinion on smoking due to these

lessons [±2 (not at all) to + 2 (yes, a lot)]; the

number of non-smoking activities that had been

held at school (0±13); the number of non-smoking

activities that they had encountered outside school

(0±13); whether smoking/not smoking had been

discussed at home (0 = not at all; 4 = often); and the

number of smoking-related subjects discussed at

home (0 = none at all; 1 = one or two; 2 = three or

more subjects).

Smoking behavior was measured using ®ve

questions using recommended procedures (WHO,

1988; De Vries et al., 1994; US Department of

Health and Human Services, 1994; Dijkstra et al.,

1999). Adolescents were categorized as non-

smokers (never having smoked, having experi-

mented with smoking but had quit experimenting,

experimenting with smoking but not smoking

weekly and those who had quit) or as regular

smokers (smoking at least once a week). Self-

reports could not be biologically validated because

of logistical and ®nancial constraints. However,

the validity of self-reported smoking by adoles-

cents has been shown to be good and in high

concordance with biological indicators when

measurements are carried out under optimal con-

ditions assuring anonymity (Murray et al., 1987;

Hansen, 1992; Dolcini et al., 1996). Self-reports

were cross-validated by the responses of the

adolescents on questions about current smoking

and lifetime smoking. In the case of incongruent

answers, the adolescent was allocated the most

unfavorable response. For instance, if an adoles-

cent reported being an experimental smoker on the

®rst question, but indicated having smoked more

than 100 cigarettes in his life, the respondent was

classi®ed as a regular smoker (De Vries et al.,

1994; US Department of Health and Human

Services, 1994).

The cognitive (and affective) variables meas-

ured were adolescents' attitudes, self-ef®cacy

beliefs and intention to smoke in the next year.

Attitudes were measured on a seven-point scale

using 11 items. Factor analysis revealed two

factors assessing the advantages (a = 0.65) and

disadvantages (a = 0.68) of smoking. Self-ef®cacy

was measured by 12 questions on a seven-point

scale, and assessed beliefs regarding refraining

from cigarettes in social situations (social self-

ef®cacy; a = 0.94), in different situations (situa-
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tional self-ef®cacy; a = 0.93) and when stressed

(stress self-ef®cacy; a = 0.96). Intention was

measured by one question on a seven-point scale

and measured adolescents' intention to smoke in

the next year (+3 = de®nitely; ±3 = de®nitely not).

The social in¯uences measured were the in¯u-

ences of the father, mother, brother, sister, best

friend and friends.

The demographics assessed were age (12±17);

gender (0 = boy; 1 = girl); pocket money (0 =

nothing; 3 = a lot, equal to six packs of cigarettes

per week); religious background (0 = no; 1 = yes);

ethnic background (0 = native; 1 = non-native);

alcohol use, soft drug use and hard drug use (0 =

never; 4 = at least once a week); family status (1 =

living with both parents; 0 = not with both parents);

parental occupation (0 = unemployed; 1 = dis-

abled/retired/at home/student; 2 = less than 5 days

per week; 3 = working 5 days per week); parental

rewards for non-smoking (0 = no reward; 3 = big

reward); school achievement (0 = in the bottom

third of their class; 2 = in the top third of their

class); school smoking policy (0 = liberal; 2 =

strict); and information on smoking in the previous

year (0 = no; 4 = often). More details on the

questionnaire can be found elsewhere (Kremers

et al., 2001; De Vries et al., 2003a).

Interventions

The content of the ESFA intervention for the

experimental schools was ®nalized in meetings

where consensus was reached on goals and core

objectives of the ®rst intervention year during two

consensus meetings between the contractors and

the National Project Managers (NPMs). Table I

provides an excerpt of the objectives for the

students and the schools. These meetings, E-mail

meetings with the NPMs and several meetings

within the various countries revealed two import-

ant subjects. First, despite consensus on core

objectives, all the countries wanted to have the

liberty to realize other objectives. A detailed

description of all objectives identi®ed can be

found elsewhere (European Smoking Prevention

Framework Approach, 2002). Second, the coun-

tries differed substantially on how to translate

objectives into methods, and indicated that local

materials and speci®c cultural needs needed to be

taken into account. Consequently, each country

used and/or developed their own materials, taking

into account the core goals and objectives.

Since refusal skills training programmes were

not common in the ESFA countries, all countries

decided to focus during the ®rst intervention year

on the development of a school-based programme

including information on social in¯uence pro-

cesses, and the identi®cation of and training in

refusal skills. These programmes were imple-

mented in the autumn and winter of 1998, and

were teacher-led (peer-led programmes were rare

in the ESFA countries). Each school had at least

one school contact person, except in Denmark

where the implementing teacher was also the

contact person. In the ®rst intervention year less

attention was given to the school, parental and out-

of-school level. Most schools used (a variation of)

the ESFA School Policy Guide illustrating the

implementation of smoke-free school policies.

Most parents received letters informing them

about the ESFA project; some countries provided

more information to parents. Most of the out-of-

school activities concerned the dissemination of

posters with positive images on non-smoking and

local mass media attention. Table II provides an

overview of the activities undertaken in each

country; more information is available elsewhere

(De Vries et al., 2003a).

Finland

Five 1-h lessons in 13 experimental schools

provided information on: smoking prevention in

general; how to say no; the consequences of

smoking and reasons for smoking; development

of refusal skills; and opinions and reasons for non-

smoking. A video demonstrated social in¯uence

processes. In the second lesson, a drama group

demonstrated social in¯uence resistance skills. The

young people practiced refusal skills in three role-

plays. They did not receive a student manual. In

one lesson, pupils gave reasons for their decision to

be non-smokers. In the last lesson, they presented

their reasons for non-smoking. In the spring of
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1999, smoking was discussed in four other lessons,

such as mathematics and geography. Teachers (N =

26) received 20 h of training, manuals and credits

for following training. For the school level, the

ESFA School Policy Guide was used. Parents

received a `Quit & Win' brochure on smoking

cessation and were invited to participate in the

`Quit & Win' competition. For the out-of-school

level, three posters were developed to be displayed

in places in schools where children spend much of

their free time. The poster images originated from

a `smoke-free' competition that began in

December 1998. The young people were able to

subscribe individually, with a friend or as a group.

A community media campaign was organized,

using behavioral journalism techniques

(McAlister, 1995). Peer models explained their

decision to be non-smokers and how to avoid

smoking in two tabloid-style newsletters that were

sent to adolescents' home addresses.

Table I. Excerpts from the objectives for the ®rst intervention year (ESFA Progress Report 1999)

Objectives for the individual pupil level Objectives for the school level

Pupils should: Schools should:

1. Know the increased risk of short-term effects of smoking on

the body/health (e.g. physical condition, coughing, bad

breath, wrinkles, acne)

1. Appoint a member of the school staff to be responsible for the

coordination of the non-smoking policy in school

2. Know that there are alternative and more healthy ways of

managing stress or weight (instead of using tobacco)

2. Gather information on the extent of the smoking problem

among pupils and school personnel by assessing: the number

of smokers per grade, the number of smokers among school

personnel and the level of environmental tobacco smoke

(ETS) in the school

3. Be able to name positive, healthy alternatives for smoking 3. Gather information about the needs and wishes of the entire

school population about the non-smoking policy in the school

4. Realize that there are ways of politely telling people that you

would prefer that they did not smoke around you

4. Write a smoke-free-policy including the following elements:

(a) prohibition of tobacco use on the premises, (b) the need

for the provision of tobacco use prevention interventions, (c)

procedures for communicating the policy to school members

and the community, (d) prohibition of the trade of tobacco

products at school, (e) prohibition of tobacco advertisements

in the school, the school surroundings and in school

publications, and (f) provisions for enforcing the policy

(sanctions/procedures for complaints, monitoring)

5. Know what smoking addiction is and what a habit is 5. Develop an annual written action plan that includes the

planned activities for the entire school population, in

particular: (a) the development of smoking regulations or a

review of the existing rules, (b) the organization of several

smoke-free activities and (c) smoking prevention education

(preferably) incorporated in the curriculum (specifying the

number of lessons per grade)

6. Know the general mechanism of social pressures and social

norms

7. Realize that non-smoking is the majority behavior

8. Be able to identify direct and indirect pressures to smoke

9. Be able to recognize the in¯uence of smoking advertisements

10. Feel con®dent about themselves with regard to being able to

be a non-smoker

11. Be able to cope with parental in¯uences to use tobacco

12. Be able to cope with peer pressure to use tobacco

13. Be able to resist pressure to smoke by being able to say `no'

ESFA: short-term effects
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Denmark

Six 1-h lessons in 30 schools discussed: smoking

prevention in general; personal responsibility and

alternatives to smoking; social pressure, refusal

skills; making own choices; skills training; the

impact of advertising; and smoking policies. Pupils

received a student manual. Teachers received a

tutorial, background information, and transpar-

encies and worksheets for the children. For the

school level, the ESFA School Policy Guide was

disseminated. Parents received a letter about the

ESFA project, how to discuss tobacco use with

their child and how to order cessation materials.

For the out-of-school level, two posters were

developed for schools, classroom walls, canteens

and public places such as libraries, swimming

halls, sport centers, etc. Each ESFA schoolchild

received three postcards with the same image as

the poster. A brochure was disseminated in March

1999 to community youth leaders describing how

to discuss non-smoking with adolescents.

The Netherlands

Five 1-h lessons were given between December

1998 and March 1999. The ®rst three lessons

consisted of the national programme, providing

general information on smoking prevention, per-

sonal decision making and intentions. The lessons

included teacher and student manuals. Two add-

itional video lessons using soap operas addressed

social in¯uences and resistance skills by verbal

(lesson 4) and non-verbal communication (lesson

5). Schools received the ESFA smoke-free policy

guide. Regional Health Coordinators (N = 5)

Table II. Overview of activities undertaken in the experimental conditions of the ESFA project differentiated by country

Denmark Finland The Netherlands Spain Portugal UK

Individual level

total lessons planned 6 5 5 6 6 5

refusal skills training + + + + + ±

public commitment to non-smoking ± + ± + ± ±

social pressure/in¯uence + + + + + ±

health consequences + + + + + ±

power of tobacco advertisements + + ± + + +

decision making + + + + + +

tobacco and the environment ± ± ± ± + +

teacher training (h) ± + (20) ± + (8) + (48) + (8)

teacher manual + + + + + +

School level

pupil involvement + + ± ± ± ±

school contact person ± + + + + +

school policy manual + + + ± + +

posters (number) 2 3 1 1 1 ±

smoke-free competition ± + ± ± ± ±

parental level

brochure about how to talk about smoking + ± ± ± ± ±

brochure about smoking cessation + + + ± ± ±

Out-of-school level

poster + + + + + ±

publication in local media ± ± ± ± + ±

community actions for children ± + ± ± ± ±

A `+' indicates that an item was addressed by the programme and a `±' indicates that an items was not addressed by the
programme.
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received a package describing how to inform

parents and school personnel about smoking pre-

vention and the ESFA project, along with exam-

ples (for school personnel and parents) of overhead

sheets and letters introducing the ESFA project,

materials (posters, postcards, stickers), and cessa-

tion materials. Posters and ¯yers were dissemin-

ated out of school in cases where schools were

interested in this.

UK

Five lessons of 30 min (some UK school lessons

last 30 min) addressed: smoking prevention in

general; economic and environmental conse-

quences of tobacco and smoking; reasons for

smoking; advertising; and decision making. The

schoolchildren used worksheets and computer

games. Teachers received a 1-day training course

and manuals. `QUIT', a national non-smoking

organization, implemented drama sessions where

children interacted with actors about their opinions

about smoking and how to stick to their opinion.

The Seven Steps to Success policy manual of the

Health Education Authority was disseminated

among schoolsÐa manual comparable to the

ESFA school policy manual. No parental nor

community activities were undertaken.

Portugal

Six lessons, partly based on the adapted PASE

project of Barcelona, discussed: effects of tobacco;

reasons for (not) smoking; social in¯uences; skills;

and decision making. The schoolchildren made use

of worksheets. Teachers received a 48-h training

course, a manual, and were credited for following

the training course and giving the lessons. Schools

received the ESFA non-smoking policy manual

and a non-smoking poster for the national no-

smoking day. On that day, all teachers received a

letter asking them to discuss tobacco problems

again with their pupils; many schools also organ-

ized other activities, mostly related to sports. At the

community level, the Portuguese Health Minister

and the mayor of the community introduced the

ESFA project on the national no-smoking day.

Spain

For the individual level, the PASE project was

adapted to the standards of ESFA, and now

included sessions on increasing self-ef®cacy and

training refusal skills. The materials included

teacher manuals, two videos and sheets for the

children. Pupils received six lessons (four lessons

of 1 h and two lessons of 2 h) on: the effects of

tobacco; peer pressure; advertising; the prevalence

of smoking behavior; the dif®culty of quitting;

refusal skills training; and planning future behav-

ior. Teachers received four training sessions of 2 h.

Schools received the ESFA school policy manual,

including a letter for parents and non-smoking

stickers. One poster was disseminated out of

school.

Analysis

Dropouts were compared with non-dropouts using

logistic regression analysis. Interaction terms of

predictors with country were included in the model

to analyze whether predictors for dropout differed

by country. Separate analyses were run when

signi®cant interactions were found, thus suggesting

that reasons for dropout differed by country.

Exposure to the lessons was measured by t-tests.

Differences between the conditions on attitudes,

self-ef®cacy and intention were analyzed using

covariance analysis. The covariates included were

the relevant cognitive factors as measured at T1

and the demographic variables described above.

Differences in weekly smoking prevalence rates

were analyzed by logistic regression analysis.

Interactions of these variables with treatment

condition were also included. Non-signi®cant

predictors and interactions were deleted backwise

(a = 0.05), with the restriction that predictors were

never removed from the model if they were

involved as interaction terms in the model. The

covariates included were the demographic vari-

ables, and the adolescents' attitudinal, self-ef®cacy

and intention scores at T1. The inclusion of

covariates occurred to correct for potential baseline

differences, to increase power; previous research

showed the (potential) relationship of these

covariates with smoking and the treatment (De
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Vries et al., 1994; US Department of Health and

Human Services, 1994; Dijkstra et al., 1999;

Ausems et al., 2002). The ®nal models were re-

run using multi-level analysis (Rasbash et al.,

2000) since subjects were nested within classes,

schools, quarters, municipality, region and coun-

try.

Results

Attrition

The total non-smoking population consisted of

20 166 pupils. Due to dropouts caused by absen-

teeism, pupils repeating a year at school, and

dropout of classes and schools, the sample had

been reduced at T2 by 22.6% (N = 4556).

Moreover, 188 subjects were not included in the

analyses because of missing data on essential

variables with which the outcome variable (smok-

ing behavior) was constructed. Furthermore, 44

cases had missing data on one or more of the

variables included in the dropout analyses. In sum,

15 422 cases were complete at T2 (76.48% of

20 166). A logistic regression analysis was con-

ducted to compare subjects who responded to the

second measurement (N = 15 422) with those who

did not (N = 4744) with respect to baseline

demographic variables.

The percentages of students that did not partici-

pate in the second measurement rates were lower in

Denmark [26.4%; odds ratio (OR) = 0.56, 95%

con®dence interval (CI) = 0.49±0.65], Finland

(10.5%; OR = 0.17, CI = 0.14±0.19), The

Netherlands (10.6%; OR = 0.22, CI = 0.19±0.25),

Portugal (28.9%; OR = 0.67, CI = 0.60±0.76) and

Spain (17.1%; OR = 0.43, CI = 0.38±0.50) when

compared to the UK (32.3%). Dropouts were more

often older [mean 13.4 years (SD 0.82) versus 13.3

years (SD 0.67); OR = 1.41, CI = 1.34±1.49],

weekly smokers (8.8 versus 4.7%; OR = 1.61, CI =

1.40±1.86), drinking alcohol during the weekends

(23.8 versus 16.9%; OR = 1.08; CI = 1.04±1.12),

living in disrupted families (32.4 versus 24.2%;

OR = 0.79; CI = 0.73±0.85), getting lower grades

(11.9 versus 9.9%; OR = 1.16; CI = 1.09±1.24) and

immigrants (9.9 versus 8.2%; OR = 1.24; CI =

1.09±1.40).

Separate dropout analyses were carried out for

the various countries. Variables are reported here

that were not signi®cant at the European level, but

were signi®cant for a particular country. In

Denmark and Finland, attrition occurred more

often in the control condition (Denmark 31.9

versus 20.5%; OR = 0.53; CI = 0.42±0.66;

Finland 12.4 versus 8.3%; OR = 0.65; CI = 0.50±

0.84). In The Netherlands, dropouts were more

often from the experimental condition (13.5 versus

8.8%; OR = 1.59; CI = 1.28±1.96), more often from

schools with a strict non-smoking policy (40.8

versus 29.3%; OR = 1.30; CI = 1.10±1.53) and

more often from schools that had no lessons about

smoking in the year prior to the measurement (30.5

versus 21.9%; OR = 0.74; CI = 0.65±0.86). In

Portugal, dropouts demonstrated more deviant

behavior than responders (50.9 versus 34.2% had

deviant behavior; OR = 1.05; CI = 1.02±1.09). In

the UK, attrition occurred more often in subjects

that had had fewer lessons on health in the school

year preceding the ®rst measurement (61.3 versus

51.0%; OR = 1.23; CI = 1.13±1.34).

Description of the total sample

The total sample of complete cases (n = 15 422)

consisted of 49.8% boys and 50.2% girls. No

signi®cant differences existed between the condi-

tions regarding gender, living in a disrupted family

(23.9% in the experimental condition and 24.5% in

the control condition), the amount of pocket money

(experimental condition versus control condition:

nothing: 8.0 versus 7.5%; low: 46.6 versus 46.1%;

medium: 36.9 versus 37.8%; and high: 8.5 versus

8.7%), being religious (38.6% in the experimental

condition versus 37.8% in the control condition)

and weekend alcohol consumption (17.3% in the

experimental condition versus 16.4% in the control

condition).

Control school students were slightly older

(13.29) than experimental students (13.27); this

difference is signi®cant due to the large sample

size (F = 4.53; P < 0. 05). More experimental

students estimated themselves to be in the lower
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third (11.4 versus 8.4%) and top third of their class

(32.6 versus 30.0%) than control school students.

Fewer experimental school pupils were in the

middle third of their class [56.0 versus 61.6%; c2 =

65.02 (2), P < 0. 001]. More non-native students

were found in the experimental schools than in

control schools [7.3 versus 9.2%, c2 (1) = 17.70, P

< 0. 001]. Fewer children from control schools

reported drinking alcohol during the week com-

pared to those from experimental schools [8.2

versus 8.8%, c2 (7) = 36.66, P < 0. 001].

Intervention dosage and appreciation

The goal was to implement ®ve school-based

lessons in the ®rst intervention year. Table III

shows the overall results and the results by country.

Signi®cantly more lessons on smoking prevention

were implemented in the experimental schools

than in the control schools. Experimental schools

implemented on average three to four lessons

compared to one or two by control schools.

Portugal implemented the highest number of

lessons. The UK had the lowest number of lessons

implemented, with no signi®cant differences

between the experimental and control condition.

Signi®cantly more smoking prevention activ-

ities in the lessons as well in the schools were

carried out in experimental schools than in control

schools. The lessons in the experimental schools

were slightly better appreciated, due to more

positive evaluations in The Netherlands, Portugal

and the UK. In signi®cantly more cases, students

from the experimental schools reported that the

lessons had changed their opinions about smoking,

the greatest effects being reported by Finland,

Portugal and the UK. No signi®cant differences for

out-of-school activities were noted, which is not

surprising since this was not the focus of the ®rst

intervention year. More experimental schoolchil-

dren than control schoolchildren reported having

talked about smoking at home, although the

difference was very small. The minutes of the

meetings with the NPMs revealed that all school

materials paid attention to peer pressure issues. All

countries but the UK devoted time to refusal

training techniques.

Psychological effects

Table IV shows that no overall signi®cant differ-

ences were found between both conditions regard-

ing the cognitive variables. In Spain, the

experimental group was signi®cantly less con-

vinced of the advantages of smoking than the

control group. The Danish adolescents were most

positive about the perceived advantages of smok-

ing, while Portuguese adolescents held the most

negative opinions. In none of the countries was an

effect found for the disadvantages of smoking; all

the respondents perceived many disadvantages and

believed that smoking has detrimental effects. In

Spain, schoolchildren from the experimental con-

dition reported signi®cantly higher scores on social

and stress self-ef®cacy, and more negative inten-

tions to smoke than those from the control group.

In Portugal, adolescents in the experimental group

also reported signi®cantly higher social self-ef®-

cacy scores than their control group counterparts.

In the UK, an opposite effect was foundÐadoles-

cents in the experimental group had signi®cantly

lower ef®cacy scores and signi®cantly higher

intentions to smoke.

Behavioral effects

The results of the logistic regression analysis

revealed no overall effect for the intervention

(see Table V). In both Finland and Spain, the

intervention was found to have had a signi®cant

effect. In Finland, 11.2% of the non-smokers of the

experimental condition started to smoke on a

weekly basis, compared to 15.9% in the control

group. In Spain, 5.8% of those in the experimental

group started to smoke weekly compared to 8.9%

in the control group. Counter-productive effects

were found in Denmark, where 12.9% of the non-

smokers in the experimental group started to

smoke compared to 10.3% in the control group.

Although the smoking percentages did not reveal a

counter effect for the UK, logistic regression

analysis controlling for confounding factors did

reveal a slight counter-productive effect.

All logistic regression models were reanalyzed

using multi-level analyses using MLWIN (Rasbash

et al., 2000), since pupils were nested in classes,
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Table III. Exposure to ESFA interventions, reported by pupils (n = 14 387) and differences between the experimental (E) and

control (C) conditions

Overall Denmark Finland The Netherlands Spain Portugal UK

E C E C E C E C E C E C E C

No. of lessonsa 4.2 2.6*** 4.7 3.0*** 3.5 1.9*** 3.6 2.7*** 5.7 1.9*** 5.6 1.5*** 3.5 3.5

Activities in lessonsb 6.3 4.7*** 5.5 3.7*** 6.9 4.5*** 7.7 6.5*** 6.1 2.9*** 5.0 1.3*** 6.1 5.5***

Enjoyed lessonsc 0.43 0.24*** 0.52 0.44 0.09 0.11 0.21 0.18*** 0.45 0.46 1.41 0.56*** 0.20 0.10**

Lessons changed opinion about

smokingc

1.98 1.76*** 1.95 1.79* 1.56 1.78*** 1.21 1.17 1.77 1.82 0.84 1.74*** 2.25 2.12**

Activities in schoold 1.8 1.0*** 2.3 1.4*** 2.8 0.9*** 2.0 1.3*** 1.7 0.9*** 1.3 0.4*** 1.2 1.0***

Activities out of schoold 1.9 1.8 2.4 2.5 1.6 1.5 1.8 1.7 1.8 2.0 1.2 1.0*** 2.2 2.4**

Talked at home about smokinge 1.3 1.2*** 1.4 1.3 1.1 1.2 1.4 1.3* 1.2 1.2 1.8 1.3*** 1.0 1.0

Subjects talked about at homee 1.1 1.1 1.2 1.2 1.1 1.2 1.2 1.2 1.1 1.2 1.3 1.0*** 1.1 1.0

aRange 0±10.
bRange 1±16.
cRange 0 (not at all)±4 (yes, a lot).
dRange 0±13.
e0 = did not talk about smoking, 1 = once, 2 = now and then, 3 = quite often, 4 = often.
f0 = did not talk about smoking, 1 = 1 or 2 subjects discussed, 2 = 3 or more subjects discussed.
*P < 0.05; **P < 0.01; ***P < 0.001.

Table IV. Adjusted means of attitudes, self-ef®cacy and intention scores at T2 (corrected for T1 scores)

Overall Denmark Finland Netherlands Spain Portugal UK

Beliefs advantages (±12 no advan- C 0.58 1.93 1.03 0.37 1.12 ±1.32 0.83

tages, 18 many advantages) E 0.47 2.03 0.81 0.40 0.41*** ±1.63 0.95

Beliefs disadvantages (±6 no disad- C 9.64 8.09 8.73 9.88 9.28 10.17 10.21

vantages, 15 many disadvantages) E 9.57 7.92 8.63 9.79 9.48 10.35 10.12

Self-ef®cacy friends (±12 low SE, C 7.27 7.98 7.31 7.70 6.07 8.07 6.83

12 high SE) E 7.29 7.73 7.49 7.62 6.99** 8.42 6.27**

Self-ef®cacy emotions (±12 low SE, C 7.94 8.44 7.42 8.49 6.85 8.50 7.86

12 high SE) E 8.01 8.34 7.63 8.49 7.62* 8.96* 7.39**

Self-ef®cacy opportunities (±12 low C 9.06 9.38 9.24 9.74 7.52 9.37 8.77

SE, 12 high SE) E 9.04 9.07 9.41 9.63 8.11 9.57 8.45*

Intention to take up smoking next C ±1.77 ±1.84 ±1.41 ±1.97 ±1.19 ±2.00 ±1.88

year (±3 no intention, 3 high inten- E ±1.73 ±1.69 ±1.39 ±1.93 ±1.44*** ±2.01 ±1.75**

tion)

C = Control; E = experimental.
*P < 0.05; **P < 0.01; ***P < 0.001.
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schools, quarters, municipalities and region (as

well as countries for the overall effects). No

differential overall or country effects of the

programme were found that differed by level. A

few level effects were found for the impact of the

other predictors of smoking onset. The effects of

teacher pressure varied slightly by school (T =

2.55; P < 0. 01). However, when correcting for this

effect in the multi-level analysis, no different

results were found for the overall effects of the

programme. The OR found in the multi-level

logistic analysis (OR = 0.93; CI = 0.80±1.08; NS)

was comparable to that found in the SPSS logistic

regression analysis (OR = 0.98; CI = 0.86±1.11). In

The Netherlands, the impact of peer pressure as a

predictor of smoking differed slightly by region (T

= 2.37; P < 0. 01). Again, the overall effects found

in the multi-level logistic analysis (OR = 1.08; CI =

0.76±1.52; NS) were comparable to those found in

the SPSS logistic regression analysis (OR = 1.06;

CI = 0.77±1.49; NS). No other level effects were

found. Hence, the results of the logistical regres-

sion analysis effects are reported in the last two

columns of Table V.

Similar analyses were performed to analyze

whether the project had resulted in preventive

effects with regard to experimental smoking. For

this purpose, the sample was limited to never

smokers. Neither logistic regression analysis nor

multi-level analysis (Snijders and Bosker, 1999)

revealed signi®cant differences between the

experimental and control group; in none of the

countries did the project contribute to less experi-

mentation.

Discussion

The goal of the ESFA project was to prevent

smoking onset by setting up smoking prevention

activities for youngsters in schools, for schools, for

parents and for youngsters outside school. The ®rst

intervention year focused mainly on developing a

school-based smoking prevention programme of

®ve lessons. Experimental schools implemented on

average 1.6 lessons more than control schools. The

difference in the number of lessons was signi®cant

in all countries and achieved the goal of imple-

menting ®ve lessons, except the UK, Denmark and

Portugal.

Pupils from the experimental schools reported

signi®cantly more often that the lessons had

changed their opinions about smoking (particularly

in Finland, Portugal and the UK). Signi®cant

psychological effects were observed in Spain; in

the experimental group, this resulted in a more

negative attitude towards smoking, increased self-

ef®cacy levels and a more negative intention

towards smoking. Counter-productive effects on

these determinants, however, were observed in the

UK. Finally, preventive effects on smoking behav-

ior were found in Finland and Spain. In Finland,

the programme resulted in 4.7% fewer non-

Table V. Prevalence rates of weekly smoking and rates of transitions towards weekly smoking during follow-up

Percentage of T1 non-smokers

having started to smoke weekly at T2

OR (95% CI) P value

E C

Overall 8.5 9.0 0.98 (0.86±1.11) NS

Denmark 12.9 10.3 1.63 (1.06±2.52) <0.05

Finland 11.2 15.9 0.61 (0.46±0.80) <0.001

The Netherlands 9.3 7.4 1.06 (0.77±1.49) NS

Spain 5.8 8.9 0.63 (0.41±0.94) <0.05

Portugal 3.8 3.2 1.15 (0.70±1.89) NS

UK 9.0 9.0 1.27 (1.00±1.62) <0.05

C = Control; E = experimental.
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smokers starting to smoke weekly, while in Spain,

a signi®cant difference of 3.1% was observed. An

opposite effect was found in Denmark, with 2%

more smoking onset in the experimental schools,

as well as in the UK. Finally, the project did not

reduce experimental smoking in the experimental

group.

The differences within the ESFA project are

likely to be caused by the differences between the

countries in their approach to ESFA. While

consensus was reached about core objectives, the

content differed substantially because countries

could include other objectives and were free to use

their own methods. Consequently, the number of

lessons, content and actual number of lessons

differed per country. The number of lessons is

important and 20±30 lessons during adolescence

have been recommended (Prochaska, 2000; Tobler

et al., 2000). Research on the ef®cacy of booster

programmes supports this recommendation

(Dijkstra et al., 1999). However, our greatest

effects were found in Finland, although some

other countries used more lessons. Unlike some

other studies, we did not calculate the number of

minutes of exposure (Peterson et al., 2000) to the

various activities. It is recommended that such an

indicator be obtained in future smoking prevention

research. Finally, teacher training varied substan-

tially, which may have caused variations in the

quality of programme implementation.

The ESFA study is subject to limitations. (1) As

indicated above, our strategy resulted in many

differences between the countries. Similar differ-

ences, however, can be noted when comparing

other social in¯uence projects. (2) NPMs had to

ful®l many roles (PR, programme development,

research), thus limiting the amount of elaboration

that could be given to the project. (3) Random

allocation was impossible in The Netherlands and

Spain. As the Spanish experimental condition

already had experience in working with smoking

prevention programmes, the possibility cannot be

excluded that the differences resulted from a higher

level of motivation in teachers and the experience

of teachers from the experimental schools. The

lack of results in The Netherlands may be caused

by the fact that the control group also participated

in an existing drug abuse programme. (4)

Adolescents' self-reports could not be validated

because of logistic and ®nancial constraints.

However, measurement conditions were optimized

according to the guidelines of Dolcini et al.

(Dolcini et al., 1996) by assuring the strict

con®dentiality of adolescents' responses.

However, the under-reporting of smoking cannot

be excluded. (5) The study did not use peer leaders.

While results are still inconclusive, peer leader

utilization may be important for the enhancement

of programme effects (Telch et al., 1990; Klepp

et al., 1993; Erhard, 1999), although the effective-

ness may differ depending on the goal to be

achieved (Mellanby et al., 2000). A peer-led

approach was not feasible in our study because

most of the participating organizations and advis-

ory boards were not familiar with it or were not

convinced of its advantages. The communication

of the importance of peer teaching principles to

tobacco control organizations and schools is rec-

ommended. (6) All countries were allowed to

develop their own programme evaluation methods

due to country speci®c needs. Consequently,

comparing programme evaluation results became

very complex. Future comparative research should

use similar programme evaluation methods. (7)

While most teachers were trained, minutes taken

by the NPMs revealed that teachers' attitudes

towards smoking prevention differed considerably,

most notably in Denmark where teachers had

negative attitudes towards implementing smoking

prevention programmes. Hence, the training of

teachers should involve the creation of positive

attitudes and the training of skills, and should also

include the school management. Monitoring of

these activities, while beyond the feasibility of the

ESFA project, should be included in future

projects.

Various smoking prevention studies have shown

mixed results (Hansen, 1992; Bruvold, 1993;

Resnicow and Botvin, 1993; US Department of

Health and Human Services, 1994; Peterson et al.,

2000; Thomas, 2003). Similar mixed results were

found in recent European projects (see the
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Introduction). Many smoking prevention projects,

including the ESFA project, make use of the social

in¯uence approach, but differ widely in its appli-

cation. For instance, with respect to the training of

skills, some researchers recommend the use of both

covert and overt techniques (De Vries et al., 1994;

Dijkstra et al., 1999), but not all ESFA projects

used this approach. Finland used behavioral jour-

nalism as an innovative approach, but we do not

know whether this technique contributed to the

Finnish effects, nor is it clear which elements gave

rise to the differences in Spain. New delivery

methods, such as the inclusion of computer-

tailoring techniques, also result in mixed effects

(Aveyard et al., 2001; Ausems et al., 2002).

Community-based projects found long-term effects

(Vartiainen et al., 1986; Biglan et al., 2000; Perry

et al., 1992), but Schinke et al. (Schinke et al.,

2000) showed no added effects of community

components beyond the impact of skills interven-

tion components and suggest that community

elements may have diluted the intervention, while

their skills-only intervention provided a more

concentrated approach. Sowden et al. (Sowden

et al., 2003) conclude in their review that while

there is support for the effectiveness of community

interventions, the support is still limited. With

regard to approaches concerning the impact of

more generic skills, some evidence is available that

general competence skills may also help to reduce

smoking (Epstein et al., 2000). Furthermore,

research suggests that parenting styles and prac-

tices play an important role (Henriksen and

Jackson, 1998; Engels et al., 1999; Wang et al.,

1999). Our studies showed that parental in¯uences

were at least as important as peer in¯uences in

early adolescence (De Vries et al., 2003b).

Finally, while European public health policy

needs may require broad initiatives, the various

studies showing mixed results clearly indicate that

broad initiatives should not be the sole focus of the

European health policy agenda. Mixed results may

cast doubts on the potential of smoking prevention

programmes (Reid et al., 1995). Comprehensive

tobacco control programmes can yield preventive

effects (Wake®eld and Chaloupka, 2000), but these

efforts require substantial resources in order to be

effective (Centers for Disease Control and

Prevention, 1999). Hence, smoking prevention

should entail a continuous strategy for the whole

period of adolescence. However, besides compre-

hensive tobacco control approaches, we also

plainly need fundamental research utilizing dis-

mantling designs to identify which prevention

methods are effective and under which circum-

stances; McCaul and Glasgow (McCaul and

Glasgow, 1985) already drew comparable conclu-

sions almost two decades ago. This information is

crucial in order to be able to further develop

effective smoking prevention approaches, to iden-

tify combinations of methods resulting in syner-

getic or counter-productive effects and to be able to

provide better evidence-based recommendations to

put into practice.
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