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Abstract
Objectives-To assess the effectiveness of two

school based smoking education projects in delaying
onset of smoking behaviour and in improving health
knowledge, beliefs, and values.
Design-Cluster randomised controlled trial of

two projects taught under normal classroom
conditions. Schools were allocated to one of four
groups to receive the family smoking education
project (FSE); the smoking and me project (SAM);
both projects in sequence (FSE/SAM); or no inter-
vention at all.
Setting-39 schools in Wales and England

matched for size and catchment profile.
Subjects-All first year pupils in the schools were

included and were assessed on three occasions
(4538 before teaching (1988), 3930 immediately after
teaching (1989), 3786 at one year follow up (1990)).
Main outcome measures-Self reported smoking

behaviour (backed by saliva sample) and change in
relevant health knowledge, beliefs, and values.
Results-No consistent significant differences in

smoking behaviour, health knowledge, beliefs, or
values were found between the four groups. For
never smokers at baseline the rate of remaining
never smokers in 1990 was 74% (594/804) in the
control group, 65% (455/704) in the FSE group, 70%
(440/625) in the SAM group, and 69% (549/791) in
the FSE/SAM group (XIdj=641, df=3, p=0.1).
Knowledge about effects of smoking rose in all
groups from a mean score of 5-4 in 1988 to 6-4 in 1989
and 6-5 in 1990.
Conclusions-More comprehensive interventions

than school health education alone will be needed to
reduce teenage smoking. Other measures including
further restrictions on access to cigarettes and on
the promotion of tobacco products need to be
considered. Further research will be needed to
develop effective school based health education
projects, which should be formally field tested under
normal conditions before widespread dissemination.

Introduction
Smoking remains the commonest cause of prema-

ture death and ill health in the United Kingdom. The
two basic strategies for reducing smoking related
disease are to support existing smokers in giving up
and to dissuade young people from starting. Although
efforts continue to encourage people to stop smoking,
in the past decade considerable attention has been
given to reducing uptake of smoking by teenagers,
particularly by using the educational opportunities
available through the school system.
The prevalence of smoking among teenagers in

Britain has been examined in an ad hoc way since the
late 1960s.'-4 Since 1982 biennial national surveys
conducted by the Office of Population Censuses
and Surveys have provided valuable information on
adolescent smoking behaviour. No significant change
in prevalence was found between 1982 and 1990.5-9

Interventions by schools to reduce smoking have
been undertaken for many decades, although little

attention has been given to assessing their effectiveness.
An international review of evaluated programmes
published in 1978 concluded that most of these early
programmes failed to influence smoking behaviour
(although several had achieved educational objectives
such as improving knowledge and understanding of
the relation between smoking and disease).'° The
failure to reduce smoking was partly ascribed to a naive
understanding of the relation between knowledge and
changes in behaviour as well as to the use of inappro-
priate teaching techniques.
During the late 1970s and early 1980s several

innovative and more sophisticated approaches to
smoking education in schools were developed and
evaluated."'-" These drew heavily on psychosocial
theories to explain adolescent health behaviour (parti-
cularly social learning theory) and were designed to
help young people to develop the personal skills
needed to resist social pressures to smoke. These
programmes also used modem approaches to teaching
and learning-for example using classroom videos and
pupil led classroom discussion and seeking to include
the family more directly in smoking education.
Two programmes that attracted particular attention

were the Minnesota smoking prevention programme,
which was developed in the United States in the early
1980s, and the family smoking education project,
which was developed in Norway as part of a compre-
hensive five year research programme examining
smoking among Norwegian schoolchildren. Both
projects reported success in delaying onset of smoking
among adolescents and in achieving lower levels of
smoking uptake.'2 14 In both cases only short term
follow up studies have been reported.
These projects were adapted by the Health Educa-

tion Council (now the Health Education Authority) for
use in Britain. For the family smoking education
project this adaptation was straightforward and the
basic educational principles and content are similar in
the British and Norwegian versions.'5 The project was
intended for use with first year secondary school pupils
(aged 11-12 years) and involves an average of three
hours of teaching over a series of classroom lessons.
The lessons are reinforced by a booklet for the pupils
and a separate leaflet for the parents which encourages
them to discuss smoking with their children. The
project focuses on the immediate health impact of
smoking on the pupils and encourages parents to
reinforce the messages from school and to show
disapproval of smoking. The project has been used
widely throughout England, Wales, and Northern
Ireland since becoming available in 1986. The develop-
ment and dissemination of the family smoking educa-
tion project were examined as part of the development
of the English language version, but the project's
effect on smoking behaviour has not been thoroughly
evaluated.'6
The Minnesota smoking prevention programme

required teaching methods which were less familiar to
many British teachers at that time. The project went
through lengthy development and field testing before
the project teachers' guide and teacher training manual
were published. The British version of the programme
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(smoking and me) became available in 1987 and was
based on a series of five lessons intended for secondary
school pupils aged 12-13.'7 All schools using the project
are strongly encouraged to have at least one staff
member attend a day long training course to provide
background information and to familiarise teachers
with the technique of pupil led discussion groups,
which are an important feature of the project. There
are no pupil project materials and the lessons focus on
the social consequences of smoking and on peer,
family, and media influences on smoking. Emphasis
is also placed on practising skills for managing
social situations in which smoking occurs. Both
teachers' and pupils' views ofthe project were examined
in its development phase, but the project's effect
on pupil smoking behaviour has not been formally
assessed. 18
We conducted a two year study to assess the

effectiveness of the family smoking education and
smoking and me projects in influencing smoking
behaviour. The projects were examined individually
and in combination.

Subjects and methods
We studied pupils from 39 mixed sex state compre-

hensive schools in four different education authorities
in Wales and England. The schools were not a strict
random sample since in two of the areas schools were
approached because of their past commitment to
health education. In the other two authorities the
schools were selected randomly from school lists. The
schools were matched by size and catchment area and
assigned to one of four groups: no planned interven-
tion (control group; 10 schools), family smoking
education project only (FSE group; 10 schools),
smoking and me project only (SAM group; nine
schools), and both projects in sequence (FSE/SAM
group; 10 schools). This method of assignment was
intended to ensure that the groups contained schools
from each of the participating authorities and were not
widely different in terms of the social background of
pupils, school size, and environment. All pupils in the
first year of the schools were included, ensuring that
each group was sufficiently large to detect differences
between the intervention and control groups of the
same size as had been achieved in the original evalua-
tion of the two interventions.'2 14
The basic study instrument was a self administered

questionnaire which was completed on three occasions
by all pupils. The first questionnaire was completed in
February to March 1988 before the smoking education
projects were started. Schools allocated to teach
the FSE project taught it during the three months
immediately after administration of the questionnaire.
Those schools allocated to use the SAM project taught
it in the early part of the second school year (November
1988 to February 1989) and the first follow up study
was conducted in March 1989. The second follow up
study was completed in March 1990.
The part of the questionnaire assessing smoking

behaviour was largely derived from the Office of
Population Censuses and Surveys studies and previous
studies of adolescent health behaviour conducted
in Wales.' '9 Questions designed to evaluate the
educational objectives of the projects were derived
from other studies assessing self esteem and locus of
control.202' A separate question specifically addressing
the knowledge elements of the projects was also
developed. Teachers supervised completion of the
questionnaire according to a well defined protocol. All
teachers were personally briefed on this procedure,
which is designed to minimise underreporting of
smoking behaviour.22

Saliva samples were also taken from all pupils in each

of the three surveys. The pupils were told before
completing the questionnaire that they would be
required to provide a saliva sample to check the
accuracy of their reported behaviour. This method,
known as the "bogus pipeline" technique, is reported
to improve the accuracy of self reported current
smoking.23
The projects were tested under real life conditions

by classroom teachers operating within the normal
constraints of teaching. Although clear guidelines were
set down for teachers on the minimum time commit-
ment and core content of each of the projects, the
organisation and management of the projects were at
the discretion of the teacher. All teachers who taught
the family smoking education project were briefed on
the basic components of the project and provided with
basic guideline notes, which included a teacher's
record of the lessons. This record provided a short
report on the timing, method, and content of each
lesson, together with an overall assessment of the
usefulness of materials. The results from this part of
the study have been published.24
The teachers who were selected to teach the smoking

and me project were required to attend a one
day training seminar which familiarised them with
the project guide and the group leader approach to
teaching. One course was run in each of the four areas
to a consistent format. Teachers were also required to
complete a record sheet providing basic details on each
lesson taught together with an overall assessment of the
project. The results from this part of the project have
also been published.25 These two studies of the teach-
ing of the project have been important in ensuring that
the core elements of both projects were covered and
have provided important additional information on the
practicalities of teaching the projects and variability in
actual classroom use.

DATA ANALYSIS

Because schools rather than individual pupils were
assigned to intervention groups responses of pupils
within a school (cluster) tend to be correlated and
hence the effective sample size is less than the number
of students surveyed. The statistical analyses take into
account this correlation and the nesting of schools
within intervention groups, thus avoiding underesti-
mation of the standard errors of estimates and spurious
significant results. Statistical methods are described
separately for the continuous variables (knowledge,
attitudes, and beliefs) and discrete variables (smoking
behaviour).

Gender, mother's smoking status, father's smoking
status, and father's occupation at baseline were con-
sidered potential confounding variables, particularly
as differences in rates of smoking and levels of
knowledge were evident among study groups at base-
line. Parental smoking was dichotomised (regular or
occasional smoker v non-smoker, former smoker or
not known), and father's occupation was categorised
into four groups: manual, non-manual, unemployed,
and not known (this last category made up 21% (943) of
the 4538 responses).
The continuous variables knowledge, attitudes, and

beliefs about smoking were assessed on five scales. The
knowledge score was based on 12 items. For each item
a correct response was given a score of 1 and an
incorrect, not sure, or missing response was scored
as 0. For students with two or fewer missing responses
the values on the individual items were summed to
yield an overall score between 0 and 12. The remaining
students were excluded from the analysis. A three
point scale was used for each of the 12 self esteem
items. A response indicating high self esteem was
coded as 2, low self esteem 0, and not sure or missing 1.
For students with no more than two missing responses
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the individual values were summed to give a score
between 0 and 24.
The remaining variables were measured on a five

point Likert scale. Scores were obtained by averaging
the responses. If there were too many missing
responses no score was given for that student. For
perceived health values there were five items; no more
than two responses were allowed to be missing.
Extemal locus of control was measured on four items,
no more than one of which was allowed to be missing.
Intemal locus of control had two items and no missing
items were allowed. The proportion of missing values
on the five scales ranged from 0-2% to 3-1% and was
generally less than 2%.
For each scale the baseline score in 1988, changes

from baseline to first follow up (1989), and changes
from baseline at second follow up (1990) were
compared among intervention groups. Mixed model
analysis of variance was used to test for the effects of
intervention. School was fitted as a random effect
nested within groups. The two projects were fitted as
fixed effects. Where there was no significant inter-
action (effect modification) between the projects, the
separate effects of each project (main effects) were
assessed. Each model also included the potential
confounders discussed above. The maximum likeli-
hood method was used to fit the models by the
BMDP3V computer program.25 The likelihood ratio
test (X2 statistic) was used to test hypotheses.

Students were asked to indicate which of six state-
ments relating to smoking behaviour best described
their own behaviour. The responses were later grouped
into three categories: (a) never smoker-"I have never
smoked a cigarette, not even a puff'; (b) tried but
stopped-"I have only ever tried smoking once or
twice but I don't smoke now," or "I used to smoke
sometimes but I don't smoke now"; (c) current

TABLE i-Sociodenmographic data at baseline on children in schools randomised to use no interventtion,
family smoking education project (FSE), smoking and me project (SAM), or both projects. Figures are
numbers (percentages)

Total Control FSE SAM FSE/SAM
(n=4538) (n=1229) (n=1127) (n=1021) (n= 1161)

Age (years):
11 2295 (50 6) 637 (51-8) 563 (50 0) 511 (50 0) 584 (50 3)
12 2243 (49 4) 592 (48 2) 564 (50 0) 510 (50 0) 577 (49 7)

Sex:
Girl 2188 (48-2) 586 (47-7) 544 (48 3) 482 (47 2) 576 (49 7)
Boy 2347 (51-8) 643 (52 3) 582 (51 7) 539 (52 8) 583 (50 3)

Father smokes:
Yes* 1968 (43 4) 540 (43 9) 461 (40-9) 450 (44-1) 517 (44 5)
Not 2570 (56 6) 689 (56-1) 666 (59-1) 571 (55 9) 644 (55-5)

Mother smokes:
Yes* 1551 (34 2) 394 (32 1) 380 (33 7) 367 (35 9) 410 (35 3)
Not 2987 (65 8) 835 (67 9) 747 (66 3) 654 (64-1) 751 (64 7)

Father's job:
Non-manual 1369 (30 2) 370 (30-1) 323 (28 7) 292 (28 6) 384 (33 1)
Manual 1865 (41 1) 499 (40 6) 482 (42-8) 418 (40 9) 466 (40 1)
Unemployed 361 (8 0) 101 (8-2) 90 (8 0) 84 (8 2) 86 (7 4)
Not known 943 (20 8) 259 (21-1) 232 (20 6) 227 (22 2) 225 (19 4)

*Smokes regularly or occasionally. tNever or former smoker or smoking status not known.

TABLE II-Number (percentage) of children who had never smoked, had tried smoking, or smoked according
to intervention project

Total Control FSE SAM FSE/SAM

Never smoker:
1988 3455 (78 7) 951 (79-6) 848 (77 6) 732 (74 0) 924 (83 0)
1989 2693 (70 2) 744 (71 8) 639 (68-1) 577 (65 6) 733 (74-6)
1990 2180 (58-4) 626 (62 0) 486 (53-8) 469 (55 7) 599 (61-1)

Tried smoking:
1988 826(18-8) 218(18-2) 225(206) 213(21-5) 170(15-3)
1989 940 (24 5) 249 (24 0) 244 (26 0) 238 (27-0) 209 (21-3)
1990 1 112 (29 8) 270 (26 7) 288 (31-9) 272 (32 3) 282 (28 8)

Current smoker:
1988 109 (2 5) 26 (2-2) 20 (1-8) 44 (4 4) 19 (1-7)
1989 203 (5 3) 43 (4 2) 55 (5 9) 65 (7-4) 40 (4-1)
1990 444(11-9) 114(11-3) 130(14-4) 101 (12-0) 99(10 1)

Total No of children*
1988 4390 1195 1093 989 1113
1989 3836 1036 938 880 982
1990 3736 1010 904 842 980

FSE-family smoking and education project; SAM=smoking and me project.
*Pupils for whom smoking status was known.

smoker-"I smoke sometimes but I don't smoke as
much as one cigarette a week" or "I usually smoke
between one and six cigarettes a week," or "I usually
smoke more than six cigarettes a week."

Since one main aim of the interventions was to delay
the onset of smoking, never smoking was considered
an appropriate primary indicator given the age of the
pupils at baseline (relatively few were current smokers
or had previously experimented with smoking). Non-
smoking (never smoking combined with tried but
stopped) was used as a second end point.
The proportion of students remaining never

smokers at first follow up and at second follow up was
assessed. Rates of non-smoking in never smokers were
also assessed at each follow up. Analyses comparing
rates of non-smoking among study groups at each
follow up were repeated for non-smokers at baseline
rather than never smokers. Overall findings of these
analyses are given to assess the sensitivity of the main
results to the choice of target group.
The x) test was used to test for overall differences

in proportions across the four intervention groups.
To adjust for the effect of clustering, X2dy was cal-
culated by dividing the resulting X2 statistic by
39 39

(£ m,(1+p(m,-1)))/E m- where m. represents the
i-I 1=i
number of students in the ith cluster (school) and p
represents the intracluster correlation.'7 For each
outcome the average interclass correlation across the
four study groups was used as the estimate for p.28 This
method of analysis does not take into account the
factorial design.

Logistic regression was used to model change in
smoking behaviour at each follow up taking into
account the factorial design, the clustering, and the
potential confounders. For each analysis, a series of
models was fitted with the statistical package GLIM.25
When variables are added to a model the change in
deviance follows an approximate X2 distribution with
degrees of freedom (df) equal to the number of
additional parameters fitted. By fitting appropriate
models, after adjusting for potential confounders, the
analogue of a mixed model analysis of variance table
was constructed. Tests of significance for intervention
effects were then carried out by taking the ratio (X2/df
for the intervention effect)/(X2/df for the interaction
between school and interventions) to yield an approxi-
mate F statistic.30

Results
In 1988, 5078 pupils aged 11 and 12 and in their first

year of secondary school were eligible for inclusion in
the study. Of these, 4562 (90%) completed question-
naires, 4538 of which were valid for use in the analysis.
The percentage valid for use in the four groups varied
between 92% and 86%. No pupils refused to partici-
pate in the study, and as pupils were not warned about
the administration of the survey we assumed that those
registered pupils who did not complete the survey were
either absent or had left the school.
Table I gives a summary of the sociodemographic

characteristics and parental smoking ofthe four groups.
Overall, the groups were similar in age, sex, father's
and mother's smoking status, and father's occupation.
There was a significant difference (X2dj=9 5, df=3;
p=0 02) in the rates of reported never smoking
between the groups (table II). The FSE/SAM group
had the highest proportion of never smokers (83%,
924/1113), and the SAM group the lowest (74%,
732/989); the 148 pupils for whom smoking status was
not known were excluded from the data. A logistic
model indicated that this difference was not explained
by the small discrepancies in the sociodemographic
characteristics (F3,35=3-2, p<0.05). Similarly, there

BMJ VOLUME 306 9 JANUARY 1993104

 on 20 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.306.6870.102 on 9 January 1993. D
ow

nloaded from
 

http://www.bmj.com/


TABLE III-Mean (SD) scores for knowledge, attitude, and belief scales in 1988 and changes from baseline
score atfirst and secondfollow up according to intervention group

No of
pupils* Total Control FSE SAM FSE/SAM

Knowledge (max 12):
1988 4527 5-40 (2 0) 5-18 (2-0) 5 57 (1 9) 5 38 (1 9) 5 47 (2 0)
1989 3911 0-96 (2-1) 0-78 (2 0) 0.95 (2-1) 0-82 (2 0) 1-28 (2 1)
1990 3776 1-06 (2 2) 1-04 (2 2) 1.09 (2 2) 0-91 (2 2) 1 18 (2-1)

Self esteem (max 24):
1988 4509 15-47 (5 0) 15 48 (4 8) 15-38 (4 9) 15-48 (5 3) 15 52 (5-1)
1989 3891 1-39 (4 5) 1 51 (4 4) 1-37 (4-4) 1 12 (4 8) 1.51 (4 6)
1990 3757 2 08 (4 8) 2 02 (4 7) 2 20 (4 7) 1-95 (4 9) 2 15 (4 9)

Health values (max 5):
1988 4501 4-24 (0-6) 4-19 (0 6) 4-27 (0-6) 4-26 (0-6) 4-24 (0 6)
1989 3875 0-08 (0 6) 0 08 (0 6) 0-06 (0 7) 0-08 (0 6) 0 09 (0-7)
1990 3748 0 03 (0 7) 0 03 (0 7) 0-01 (0-7) 0 06 (0 7) 0-02 (0 7)

Extemal locus of control (max 5):
1988 4475 3 51 (0 7) 3-52 (0 7) 3 50 (0 8) 3 54 (0 7) 3-49 (0-7)
1989 3838 0 30 (0-7) 0 31 (0-7) 0-25 (0 7) 0-25 (0-7) 0-38 (0-7)
1990 3718 0-45 (0-7) 0-45 (0-7) 0-42 (0-8) 0-41 (0 7) 0-52 (0 8)

Intemal locus of control (max 5):
1988 4456 3-91 (0 6) 3-89 (0 6) 3 95 (0 6) 3 90 (0 6) 3-91 (0 6)
1989 3806 0 08 (0 7) 0 09 (0 7) 0 04 (0 7) 0-09 (0 7) 0-10 (0 8)
1990 3677 0-08 (0 7) 0 10 (0 7) 0 03 (0 7) 0 07 (0 7) 0 10 (0 7)

FSE=-family smoking education project; SAM=smoking and me project.
*Excluding pupils with missing values.

was a difference between groups in the rates of
reported non-smoking (X2dj=9-2, df=3; p=003); this
difference was no longer significant after potential
confounders were adjusted for (F3,35=2-5).
Table III gives scores at baseline for knowledge, self

esteem, health values, internal locus of control, and
external locus of control. After adjustment for socio-
demographic variables the mean knowledge score in
the FSE groups (FSE and FSE/SAM) was found to be
significantly higher than that in the control and SAM
groups (x=5=7, df=l; p=0 02). No significant differ-
ences were found on the other four scales. Baseline
differences were allowed for in the follow up analyses
by examining changes from baseline.

In 1989, 3930 (87%) of the 4538 pupils who
completed the survey at baseline were surveyed again.
The follow up rates for the groups were control group
86% (1056/1229), FSE group 85% (960/1127), SAM
group 88% (895/1021), and FSE/SAM group 88%
(1019/1161). In 1990, 3786 (83%) of the 1988 group
were followed up. Follow up rates were control group
83% (1024/1229), FSE group 81% (916/1127), SAM
group 84% (854/1021) and FSE/SAM group 85%
(992/1161). Overall 94% (4262) of the original group
participated in at least one follow up study (either
1989 or 1990), and 76% (3454) were followed up in
both 1989 and 1990. These figures suggest that loss at
follow up was largely due to absenteeism on the day
of the survey rather than migration. Pupils were
significantly less likely to have participated in the
follow up studies if at baseline they had reported being
smokers or having previously smoked or tried cigar-
ettes, if their father or mother was a smoker, or if their
father was unemployed or a manual worker. These
findings were consistent across all four groups.

CHANGES IN SMOKING BEHAVIOUR

Table II gives the prevalence of smoking at follow
up. Table IV gives rates of self reported smoking in

1989 and 1990 among pupils who were never smokers
in 1988. A total of 3037 ofthe never smokers at baseline
participated in the 1989 survey. Rates of remaining a
never smoker in 1989 for the 2981 (98%) for whom
smoking status was known at this first follow up were
85% in the control group, 82% in the FSE group,
81% in the SAM group, and 84% in the FSE/SAM
group. No significant differences in the proportions of
students remaining never smokers or non-smokers
were found. Similarly, no significant differences were
found in the proportions who remained non-smokers
among groups in 1989.
A total of 2958 never smokers in 1988 were surveyed

in 1990, 2924 (99%) ofwhom gave a valid response for
smoking status. Rates of remaining a never smoker for
this group were: 74% in the control group, 65% in
the FSE group, 70% in the SAM group, and 69% in
the FSE/SAM group. The X2 analysis showed no
significant differences in smoking status between the
four groups at second follow up (xadj=6 1, df=3;
p=O 1). The logistic model, taking into account the
factorial design and potential confounders, identified a
significant difference in the odds of remaining a never
smoker between the groups using the family and
smoking education project and those not using it
(F1,35=4-2, p<O-05), the groups using the project
being less likely to remain never smokers. Comparing
the proportion of never smokers in the groups using
the family and smoking project and those not using it
by x) analysis gave a result consistent with the results of
the model (Xd3237, df=1; p=0 05). No significant
differences were found in the proportions remaining
non-smokers. Similarly, no differences were found
between intervention groups in the proportions of non-
smokers at baseline who remained non-smokers in
1990 by either method of analysis.

CHANGES IN KNOWLEDGE, ATTITUDES, AND BELIEFS

All four groups showed an overall increase in scores
for knowledge, attitudes, and beliefs between 1988 and
1989 (table III). The mean scores at baseline for the
subgroup of students who were followed up were the
same as for those not followed up. Mixed model
analysis of variance showed that the mean increase in
knowledge was significantly higher in the FSE groups
(FSE and FSE/SAM, X9=8-3, df=l; p=0 004). For
external locus of control a lower increase in score was
seen in the FSE and SAM groups than in the control
group, but the increase in the FSE/SAM group was
higher than that in the control group. This is reflected
in the significant interaction between FSE and SAM
found for the change in external locus of control
(x2=8 0, df=1; p=0 005). No significant intervention
effects were found for the other scales. Very little
change in the score for health values was observed in
any group.
The change from baseline in knowledge, attitude,

and belief at the 1990 follow up are also given in table
III. A significant interaction was found between FSE
and SAM in the model for change in external locus of
control (x2-4 4, df=l; p=0 04), the pattem of

TABLE Iv-Smoking behaviour atfollow up among never smokers in 1988 according to intervention group

Total Control FSE SAM FSE/SAM

1989:
No of never smokers in 1988 followed up 2981 823 721 643 794
No (%) ofnever smokers 2482 (83 3) 697 (84 7) 594 (82-4) 523 (81-3) 668 (84 1) X ,-14, df=3; p=0 7
No(%)whotriedsmoking 424(14-2) 114(13-9) 105(14-6) 98(15-2) 107(13-5)
No (%) of current smokers 75 (2-5) 12 (1 5) 22 (3-0) 22 (3-4) 19 (2 4) X2 -4 7, df-3; p=0-2*

1990:
No of never smokers in 1988 followed up 2924 804 704 625 791
No (i) of never smokers 2038 (69 7) 594 (73 9) 455 (64 6) 440 (70 4) 549 (69 4) x -=6 l, df=3; p=0-
No (%) who tried smoking 664 (22 7) 159 (19-8) 173 (24 6) 148 (23 7) 184 (23 3)
No (%)of current smokers 222 (7 6) 51 (6 3) 76 (10-8) 37 (5 9) 58 (7 3) X,2-6 2,df=3;p=0l1*

FSE-family smoking education project; SAM=smoking and me project.
*Comparisons of current smoking are equivalent to comparisons of non-smoking. X, is the X2 statistic adjusted for clustering.
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change being similar to that seen in 1989. No other
significant effects were found.

Further analysis showed no differences in results
between schools in which the projects were taught for
only the minimum time compared with those that
taught it for longer. Examination of records available
on smoking related activity in the control schools
indicated that pupils in half of the schools had been
exposed to some incidental and unplanned smoking
education through events such as No Smoking Day or
through associated teaching in home economics or
biology. In none of these cases could the exposure be
classified as substantial enough to call into question the
validity of the control schools.

Discussion
Our results are very disappointing. They contrast

with those from many studies in the early 1980s
which showed a clear impact on teenage smoking
behaviour3'33 but are consistent with findings from
other recent and comparable studies.3435 Some small
differences in the achievement of educational objec-
tives were observed, but our results suggest that two of
the best school smoking education projects in Britain
have not achieved better results than non-specific
population wide approaches.
The results are difficult to explain. This study

deliberately examined the impact of the projects under
normal classroom conditions. Previous success with
the original Minnesota smoking prevention pro-
gramme may have arisen from the experimental class-
room conditions under which it was taught. Results
available from two recent trials of programmes based
on the original Minnesota model also show disappoint-
ing findings in their impact on smoking behaviour. In
both cases these programmes were taught under real
life conditions, by ordinary classroom teachers.6 37
No corresponding studies for the family smoking

education project have been published and there
may be other explanations for the poor results. The
Norwegian project was directed at school pupils aged
13-14 years, among whom the prevalence of smoking
was high. The behavioural objective in Norway was to
reduce established prevalence of smoking. In the
British version, which was directed at a younger age
group (10-12 years) with a lower smoking prevalence,
the objective was to minimise or delay uptake. Further-
more, the trial in Norway was conducted during a
period of consistent decrease in the prevalence of
smoking among young people in the country and while
a comprehensive tobacco control programme was
being introduced. This included controls on the price,
availability, and promotion of tobacco products. No
similar conditions existed in Britain at the time of this
study.

EVALUATION OF PROGRAMMES

Our results indicate the need for a closer examina-
tion of the intended behavioural outcomes in school
based programmes. Both projects went through
limited field testing to examine teacher and pupil
acceptability before widespread dissemination. Given
that the problem of teenage smoking needed to be
tackled with some urgency at that time (and still does),
such a course of action was understandable. However,
in the future such rapid widespread dissemination of
promising innovations will need to be accompanied by
enhanced efforts to monitor intended behavioural
outcomes and by testing of school projects in real life
settings.
Our results also point to a more fundamental need

for British based research into the most effective ways
of influencing rates of smoking among young people
through schools. For example, since the original

design of both projects the age of onset of smoking has
fallen. Specific health education programmes at ages
10-12 (for the family smoking education project) or
12-13 (for the smoking and me project) may well be too
late or offer no additional benefit to more general
interventions at that age. Strong attitudes may have
formed by then and teaching of avoidance skills may be
too late to immunise children effectively against the
pressures to smoke. Education programmes at earlier
ages in primary schools might be more successful.
Other countries are also facing these problems. Dis-
appointing findings have recently been reported from
long term follow up studies of school based inter-
ventions in North America. Reviews of school
smoking prevention programmes have shown con-
tinuing success in delaying onset of smoking, but
school health education alone may not be sufficient to
compensate for other substantial influences on teenage
smoking behaviour.3839 Other influences include the
supply and availability of cigarettes to young people,
their price and promotion, and the example of adults,
especially those who may be role models for young
people.42

Cigarettes are still relatively easy to obtain by young
people, and current arrangements for enforcing legis-
lation to restrict sales are largely ineffective. In additon,
young people's purchasing pattems can be influenced
by the advertising and tobacco sponsorship of
sports.43 4 Restrictions on advertising and sports
sponsorship can have an immediate impact on rates of
teenage smoking.4"46 Young people are also more likely
to be sensitive to the high price of tobacco products.47
A model for achieving a smoke free generation in

Europe was proposed at the first European conference
on tobacco in 1988 and was supported by the
World Health Organisation and British Medical Asso-
ciation.48 Since then a report of the Royal College of
Physicians has also emphasised the need for a compre-
hensive approach to the problem which takes account
of the wide range of factors influencing both the supply
of tobacco products and demand for them by young
people.iO Such a strategy recognises a clear role for
school health education but emphasises that achieving
an impact on the minority ofyoung people who choose
to smoke will require more substantial and compre-
hensive interventions.

We thank Michael Booth and Zoanne Nugent for help in
assembling the database, Ruth Newman for conducting the
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comments on the manuscript.
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Fatal hepatic decompensation
associated with interferon alfa
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European concerted action on viral hepatitis
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Interferon alfa is the most promising treatment for
chronic viral hepatitis, suppressing viral replication in
about 30% of patients with chronic hepatitis B or C.' 2
In patients with cirrhosis interferon alfa may improve
the outcome of the disease and obviate the need for
liver transplantation.3 Inhibition of viral replication in
chronic hepatitis B is usually accompanied by a
transient rise in the activities of aminotransferases.
This inflammatory exacerbation may cause hepatic
decompensation in cirrhotic patients. We report on
patients with chronic viral hepatitis who died of
hepatic decompensation during or shortly after inter-
feron alfa treatment.

Case reports
After a patient with chronic hepatitis B in our

institute exhibited a flare of hepatitis during interferon
alfa treatment and died we studied the frequency and
clinical aspects of fatal hepatic decompensation related
to interferon alfa treatment. We sent a questionnaire to
19 European centres with considerable experience of
interferon alfa treatment for viral hepatitis. Sixteen
hospitals from nine countries responded. These
centres had treated 2490 patients with. chronic viral
hepatitis with interferon alfa. We studied cases in
which the patient had a fatal aggravation of liver
disease during or less than two months after interferon
alfa treatment. Eight cases from five hospitals were

reported; the table gives details of these cases plus our
case.

Histological examination before treatment showed
that all the patients had chronic active hepatitis with
cirrhosis. Four had no signs of hepatic decompensation
(ascites, jaundice, encephalopathy, or variceal bleed-
ing) before treatment. Clinical deterioration occurred
in the first three months of treatment in seven cases. In
cases 7 and 8 the scheduled course of treatment was
completed with clearance of viral DNA, but liver
failure developed two and eight weeks later. Five
patients' aminotransferase activities more than
doubled during treatment. No apparent reason for the
liver failure other than interferon alfa treatment could
be detected in any of the patients.

Comment
Although these cases were selected from a large

number in which interferon alfa was given, they
suggest that the drug can dangerously aggravate liver
disease and that caution is needed in treating cirrhotic
patients. A relation between liver failure and interferon
alfa seems probable in the patients who did not have
hepatic decompensation before treatment. The deaths
of patients who showed signs of decompensated liver
disease before treatment might have been due to
spontaneous progression of the disease and cannot be
linked unequivocally to the interferon treatment.
Most of the patients developed ascites, jaundice, and

encephalopathy that progressed even after interferon
alfa was stopped. Since five of the patients received
<10 MU interferon/week fatal hepatic decompensa-
tion was not restricted to high dosages of the drug.
Relatively late discontinuation of treatment could be a
reason for the unfavourable outcome in some cases.
There are several possible explanations for a link

between interferon alfa and fatal hepatic injury. Inter-
feron alfa enhances lysis mediated by the immune
system of hepatocytes infected with hepatitis B virus,
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