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Effect of two years of educational intervention on
adolescent smoking (The North Karelia Youth Project)

ERKKi VARTIAINEN,1 UNTO PALLONEN,2 ALFRED MCALISTER,3 KAJ KOSKELA,4
& PEKKA PUSKA5

A two-year educational intervention programme was carried out to try to prevent the
onset ofsmoking among 13-15-year-olds in the county ofNorth Karelia in eastern Finland.
The aim of theprogramme was to teach the children skills to resist socialpressures towards
smoking. Older students (peer leaders) were trained to conduct the programme, which was
directly managed in two schools and voluntarily implemented by the staff ofabout halfof
the remaining 23 schools in the county. Both types of intervention were associated with a
significant reduction in self-reported onset rates ofsmoking. It is concluded that this type of
innovative approach, based on modern psychosocial principles, is needed to control the
smoking epidemic among adolescents.

The North Karelia Youth Project was a commu-
nity- and school-based intervention study to try to in-
fluence behaviour and factors commonly associated
with increased risk of cardiovascular disease
(smoking, serum cholesterol level, dietary habits, and
blood pressure) and to promote health. The study is
part of an international collaborative project to study
the precursors of atherosclerosis, coordinated by the
World Health Organization.a The programme was
carried out in east Finland from 1978 to 1980 among a
group of students who were 13 years of age in 1978.
This paper describes the effect of the smoking
prevention subprogramme.

Traditionally, antismoking programmes have been
based on the idea that education about the health
hazards of smoking will prevent its onset, but these
campaigns have usually had no significant effect on
adolescent smoking (1). In the last few years, some
reports of successful programmes based on social
psychological theories have been published (2-7).
The smoking prevention subprogramme of the North
Karelia Youth Project is a Finnish adaptation of the
programme developed by McAlister and co-workers

' Research Investigator, Department of Epidemiology, National
Public Health Institute, Mannerheimintie 166, 00280 Helsinki 28,
Finland.

2 Research Fellow, Laboratory of Physiological Hygiene, School
of Public Health, University of Minnesota Twin Cities, Minneapolis,
MN 55455, USA.

3Assistant Director, Center for Health Promotion, University
of Texas, Houston, TX 77225, USA.

4Chief, Health Education Office, National Board of Health,
Helsinki, Finland.

5Director, Department of Epidemiology, National Public Health
Institute, Helsinki, Finland.

° WHO workshop on pilot projects for the study and control of
atherosclerosis precursors in childhood and youth. WHO un-
published document, WHO/CVD/80.2, 1980.

at Harvard and Stanford Universities (8). Peer
leaders, students 1-2 years older than the subjects,
were the primary agents used to deliver the anti-
smoking message. The programme used role play and
other active learning techniques to teach skills for
resisting the social and psychological pressures to
smoke, and to reinforce negative attitudes towards
smoking.
The programme in North Karelia was carried out in

two ways: there was intensive intervention in two
schools, and general, less concentrated intervention
in the rest of North Karelia. In the intensive-
intervention schools, the programme was conducted
primarily by the project health educator and
nutritionist, whereas the intervention in the rest of the
county was conducted by local teachers and/or youth
workers. In North Karelia, 11 of the 23 compre-
hensive schools were included in the programme,
which was aimed at students in the 7th grade in 1978
(average age, 13 years). The programme included 10
hours of instruction in the intensive-intervention
schools and 5 hours in the other schools of the county.
Intervention methods are presented in detail else-
where (9-12).

EVALUATION METHODS

A baseline survey was carried out in autumn 1978
to assess the level of smoking and other CVD risk
factors. The survey covered the two intensive-inter-
vention schools (one urban, one rural), two matched
schools which represented the situation in the rest of
North Karelia, and two matched reference schools in
another county in eastern Finland. All students in the
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7th grade in these six schools, together with their
parents and teachers, participated in the survey. After
two years of intervention, in autumn 1980, the first
follow-up survey was carried out among the same
children, who were then in the 9th grade. A further
half-year follow-up was carried out in spring 1981.
The same questions on smoking were asked of the

children in the three surveys, and were designed
to measure socioeconomic background, friends'
smoking habits, and the student's opinions about
smoking. All replies were, of course, kept strictly
confidential. The children filled in the questionnaire
at school under the supervision of the project nurse or
school teachers. The validity of the subjects' reports
of smoking was tested by serum thiocyanate determi-
nation at the baseline and first follow-up surveys (13).
A more detailed description of the methods has been
published previously (9, 10). During the 2-year
period, there were 897 children in the given age group
in the six schools. Virtually all participated in the
baseline survey, 95%7o participated in the first follow-
up immediately after the programme, and 880o in the
second follow-up half a year later. A standard ques-
tionnaire was sent by post to parents and teachers.

RESULTS

The effect of the anti-smoking programme, as
measured by the proportion of children who reported
smoking at least once a month, is shown in Fig. 1. At
the outset of the study, there were significant differ-
ences among the three pairs of matched schools: there
were more smokers in the intensive-intervention
schools than in the reference schools. However, in
both follow-up surveys, the proportion of smokers
was significantly greater in the reference schools than
in the two school groups that had undergone interven-
tion. At the first follow-up, 21 7o of students were
smoking at least monthly in the intensive-intervention
schools, 1907o in the county-wide intervention
schools, and 29%o in the reference schools. These per-
centages had increased at the second follow-up in all
the school groups, being, respectively, 2407o, 225o,
and 34q7o. The increase was greatest in the reference
schools.
Table I shows the percentage of smokers among

boys and girls separately. At the beginning of the
study there were differences in the rates of smoking
among different treatment groups and between the
sexes. The proportion of students who smoked at
least monthly was much the same for both sexes, in
both intervention groups, in the two follow-up
studies, but in the reference schools, there were
clearly more boys who smoked than girls. The differ-
ence between the intervention and reference schools
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Fig. 1. Percentage of children who reported smoking at
least once a month in the baseline survey (1978), and
two follow-up surveys (1980 and 1981).

was statistically significant among the boys, but not
among the girls. Overall, the increase in smoking was
smallest in the intensive-intervention schools and
highest in the reference area schools.
The proportion of students who smoked daily was

very small in this 13-15-year age group, but the trends
seen in the surveys were similar to those for students
who smoked monthly. In the intensive-intervention
schools, the rates of self-reported daily smoking in the
baseline and two follow-up studies were 3%o, 15%,
and 18%o, respectively. For the county-wide interven-
tion schools the corresponding rates were 3 O7o, 11 %o,
and 16%o. For the control schools, the figures were
1Oo, 21 07o, and 24%7o. Because of the small sample
sizes, it is difficult to test the significance of differ-
ences between different treatment groups in the
follow-up surveys. However, when the groups sub-
jected to intervention were combined, the daily
smokers in the last follow-up totalled 17%o, which is
significantly lower than the 24q7o observed in schools
in the reference area (P < 0.05). This indicates an
overall preventive effect on daily smoking also.
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Table 1. Percentage of boys and girls who reported smoking at least once a month in different surveys, by school
group

Boys Girls

Intensive County-wide Reference Intensive County-wide Reference
intervention intervention area intervention intervention area

Baseline survey 9 10 3 10 2 6

First follow-up 21 a 19° 33 19 20 26

Second follow-up 24° 21 a 39 25 23 29

Overall change + 15b + 1 l b +36 + 15C +21 +23

a Significantly different from reference area (x2 test, P < 0.01).
b Significantly different from reference area (X2 test, P < 0.001).
' Significantly different from reference area (X2 test, P < 0.05).

Because the validity of self-reports of smoking
may be questioned, serum thiocyanate levels were
measured. However, it is probably not an ideal indi-
cator at the low smoking level found in this young age
group. The proportion of high values () 95 umol/
litre), which indicate daily smoking, was calculated
for the children claiming to be non-smokers in the
first follow-up survey. The number of students who
claimed to be non-smokers or to smoke less often than
daily, but who had serum thiocyanate levels higher
than 95 gmol/litre totalled 3 boys and 1 girl in the
intensive-intervention schools, 2 boys and 1 girl in the
county-wide intervention schools, and 7 boys and 2
girls in the reference schools. This indicates that the
self-reported data are valid and are not biased with
respect to the intervention.

DISCUSSION

The lower rates of onset of smoking reported
among young people in the North Karelia Youth Pro-
ject support the hypothesis that it is possible to pre-
vent smoking through the methods we employed. The
intensive intervention was designed to test the maxi-
mum effect of the programme, when project workers

themselves conducted the practical work in the
schools. The aim of the county-wide intervention
method was to study the effect of the programme
when it is carried out primarily by members of the
school staff themselves. This provides a good basis
for the development of the programme for wider
implementation.
The strength of the study is limited by the small

number of schools in each category. Therefore, one
must be cautious in drawing conclusions about the
different effects of the programme. However, we find
the present results encouraging and are now develop-
ing a community-based programme for broader
implementation, which should give more reliable
results. Although the intervention was carried out in
some form by about half of the schools in North
Karelia, the shortage of teachers who were eager to
conduct the practical activities was a major limiting
factor in some settings. Thus one of the aims for
future work is to develop a more feasible system for
local implementation.

It is concluded that the present results support the
idea that modern innovative approaches can help pre-
vent smoking among adolescents. Caution is needed,
however, and further research should be carried out
especially to develop methods feasible for large-scale
application in the community.
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RtSUMt

EFFET DE DEUX ANNtES D'INTERVENTION EDUCATIVE SUR LE TABAGISME DES ADOLESCENTS
(PROJET DES JEUNES DE CARELIE DU NORD)

Un programme d'intervention educative a e mis en
oeuvre pendant deux ans dans le comte de Carelie du Nord
(Finlande orientale); il visait a empecher les jeunes de 13 a 15
ans de prendre l'habitude de fumer. Le programme se pro-
posait d'apprendre aux enfants a r6sister aux pressions
sociales en faveur du tabac. Des eleves d'un a deux ans plus
Ag6s ont et formes comme animateurs pour l'application
du programme, qui a e mis en ceuvre par gestion directe
dans deux &coles, et a titre volontaire dans A peu pres la
moitie des 23 autres ecoles du comte. Les deux types d'inter-
vention ont eu sur les taux de tabagisme d6clares par les inte-
resses eux-memes des effets preventifs d'une ampleur statis-

tiquement significative. Lors du premier contr8le, imm&
diatement apres le programme, 21% des enfants fumaient
au moins une ou deux fois par mois dans les 6coles a inter-
vention intensive, 19% dans les autres 6coles A intervention
du comte, contre 29% dans les ecoles de reference (sans
intervention). Ces pourcentages ont augmente apres
l'intervention dans les trois cat6gories d'6coles, passant
respectivement a 24, 22 et 34% lors du second contr8le, six
mois plus tard.

Les auteurs concluent que ce type d'approche, fond6 sur
les principes psycbosociaux modernes, est utile pour com-
battre le tabagisme chez les adolescents.
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