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Abstract
Objective—To examine the association
between school smoking policies and
smoking prevalence among pupils.
Design—Multilevel analysis of cross-
sectional data from surveys of schools and
pupils.
Setting—55 secondary schools in Wales.
Subjects—55 teachers and 1375 pupils in
year 11 (aged 15–16).
Main outcome measures—Self-reported
smoking behaviour.
Results—The prevalence of daily smoking
in schools with a written policy on
smoking for pupils, teachers, and other
adults, with no pupils or teachers allowed
to smoke anywhere on the school
premises, was 9.5% (95% confidence
interval (CI) 6.1% to 12.9%). In schools
with no policy on pupils’ or teachers’
smoking, 30.1% (95% CI 23.6% to 36.6%)
of pupils reported daily smoking. In
schools with an intermediate level of
smoking policy, 21.0% (95% CI 17.8% to
24.2%) smoked every day. School smoking
policy was associated with school level
variation in daily smoking (p = 0.002). In
multilevel analysis, after adjusting for
pupils’ sex, parents’ and best friends’
smoking status, parental expectations,
and alienation from school, there was less
unexplained school level variation, but
school smoking policy remained signifi-
cant (p = 0.041). The association of smok-
ing policy with weekly smoking was
weaker than for daily smoking, and not
significant after adjustment for pupil level
variables. Both daily and weekly smoking
prevalence were lower in schools where
pupils’ smoking restrictions were always
enforced. Enforcement of teacher smok-
ing restrictions was not significantly asso-
ciated with pupils’ smoking.
Conclusions—This study demonstrates an
association between policy strength,
policy enforcement, and the prevalence of
smoking among pupils, after having
adjusted for pupil level characteristics.
These findings suggest that the wider
introduction of comprehensive school
smoking policies may help reduce teenage
smoking.
(Tobacco Control 2001;10:117–123)
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Smoking prevalence among adolescents in
Wales has risen steadily over the last decade. In
1990, 14% of males and 22% of females aged
15–16 years reported smoking weekly, but by
1998, these proportions had risen to 22% and
29%, respectively.1 2 Action to reduce smoking
among young people forms an important
element of government public health policy.3 4

While the most popular approach to adoles-
cent smoking prevention has been through
school based educational programmes, evi-
dence of eVective practice is limited. Recent
reviews come to similar conclusions: that ado-
lescent smoking is influenced by a complex
range of factors; smoking prevention is a diY-
cult task; and no single approach is likely to be
successful on its own.5–9

There has been a lack of research on the role
that the school environment may have in influ-
encing pupils’ smoking behaviour,6–8 10 despite
the increasing attention given to the health
promoting school movement.11 12

An important aspect of the school
environment that can be readily modified is
that of the school’s policy regarding smoking
by pupils and others on the school premises.10

However, evidence to date on the eVectiveness
of such policies is mixed. An early study in
California indicated that school smoking
policy was associated with decreased amounts
of smoking but not with smoking prevalence.13

More recently, studies in Belgium and the
USA have demonstrated associations between
policies and smoking prevalence, although the
latter study emphasised that such associations
were only seen when policies were strictly
enforced.14 15 Elsewhere, a study in Australia
found minimal association between policy and
smoking behaviour.16 However, these are the
only published studies we have been able to
identify, none of which have been conducted in
the UK. This paper reports a multilevel analy-
sis of cross-sectional data collected in Wales in
1998, the main purpose of which was to iden-
tify the extent to which pupils’ smoking behav-
iour was associated with their respective
schools’ no-smoking policy.

Subjects and methods
Data on the smoking behaviour of pupils in
year 11 (aged 15–16 years) were obtained from
the 1998 Welsh youth health survey. This sur-
vey forms part of the health behaviour in
school aged children (HBSC) study, which is
coordinated by the World Health Organisation
and currently has representation from 29
countries across Europe and North America.
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The survey used a two stage cluster sampling
procedure to recruit respondents. For the first
stage, a stratified random sample of 80 second-
ary schools was selected from the lists of the 22
local education authorities (LEAs) in Wales,
probability of selection being proportionate to
school size to ensure pupils had an equal
chance of selection. The sample included both
state and independent schools; in 1998 there
were 223 state schools and 26 independent
schools in Wales. For the second stage, schools
were asked to select randomly from the school
registers approximately 30 pupils from year 11.
Where this proved administratively impossible,
schools were permitted to choose unstreamed,
mixed ability classes (for example, tutor
groups) for inclusion in the survey. The use of
specific subject classes (for example, science)
or streamed classes was not permitted as these
might not constitute a representative sample of
pupils.

Data collection took place in the classroom
under examination conditions. The question-
naire was administered by a trained interviewer
to all sampled pupils attending school on the
day of the survey; those pupils absent because
of sickness or other reasons were not followed
up. All the pupils were provided with individual
unmarked envelopes in which to seal their
questionnaires before returning them to the
survey administrator. The pupil questionnaires
included items on the smoking behaviour of
the pupil, their friends and family, and
questions on their relationships with peers and
family, their school experiences, and their
socioeconomic circumstances. The analysis of
pupils’ smoking behaviour presented in this
paper is based on the responses to two
questions. First, pupils were asked: “Have you
EVER smoked tobacco, including cigarettes
(even if it was only a puV or two)?” (responses:
yes / no). Second, those responding positively
to the first question were then asked: “How
often do you smoke at present?” (responses:
“every day”; “at least once a week but not every
day”; “less than once a week”; “I do not
smoke”). Full details of the survey design,
sampling and data collection methods can be
found elsewhere.1 17

At each school participating in the Welsh
youth health survey, two copies of a
questionnaire on the content and enforcement
of smoking policies were left at the school when
the pupil survey was conducted. The question-
naires were left for completion by the head
teacher (or other member of the senior
management team) and/or by the teacher with
responsibility for health education. For schools
where two questionnaires were completed, we
have included in the analysis the responses
from the most senior member of staV.

STATISTICAL ANALYSIS

Two binary variables were used to measure
smoking behaviour; pupils were defined as a
daily smoker if they had responded in the
questionnaire that they had ever smoked and
that they currently smoked cigarettes every
day. Pupils defined as “weekly” smokers
included all daily smokers, and also pupils who

reported that they currently smoked at least
once a week but not every day. A three level
ordinal variable was used to represent the con-
tent of each school’s no smoking policy. The
levels were defined as: (1: strong) a written
policy for pupils, teachers, and other adults
with no pupils or teachers allowed to smoke
anywhere on the school premises; (2: average)
policies for pupils and teachers, but with at
least one of these policies not written and/or
teachers allowed to smoke in restricted areas;
and (3: weak) either no smoking policy on
pupils or no policy on teachers. Two further
variables were specified, representing the
enforcement of pupil and teacher restrictions
respectively. These variables were calculated as
sum scores of teachers’ responses to questions
on how often restrictions were enforced in dif-
ferent areas of the school. For each area where
there was a restriction, the possible responses
were: always; most of the time; sometimes;
never. There were seven areas relating to pupil
restrictions (for example, “in cloakrooms/
toilets”, “in the playground/other outdoor
area”) for each of which the level of
enforcement was coded 0–3 to indicate
increasing levels of enforcement. A sum score
was then calculated (range 0–21, Cronbach’s á
0.79) to indicate overall level of enforcement of
pupil restrictions. Similarly, enforcement of
restrictions was assessed in five areas relating to
teachers (for example, “in the staV room”,
“outdoors on the school premises”) and a sum
score was derived (range 0–15, Cronbach’s á
0.89).

Daily and weekly smoking prevalence were
calculated within groups of schools defined by
their policy content and by each of the two
enforcement variables. Confidence intervals
were estimated using Stata survey estimators,
which took account of the clustering
(non-independence) of pupils within schools.18

These estimators were also used in logistic
regression analyses of daily and weekly
smoking, in which a number of pupil level fac-
tors known to be associated with teenagers’
smoking behaviour were included as potential
predictor variables. These included the pupils’
age and sex, the smoking status of their best
friend, and six factors relating to parents,
namely the smoking status of mother and
father, school related parental support score,
parental expectations of school performance,
family structure, and ease of talking to parents
about bothersome things. The definition of
these parental factors is described in detail
elsewhere,19 while another paper provides
details of a further predictor variable, the
alienation score, which is a composite variable
reflecting pupils’ enjoyment of school, their self
perceived performance at school, and their
intention to stay in full time education when
they are aged 16.20 Finally, a predictor variable
representing socioeconomic status was in-
cluded. The measure used was the family
aZuence score, which is a pupil relevant meas-
ure of family aZuence that has been found to
be associated with adolescents’ health related
behaviour.21
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Those pupil level variables found to be
significantly associated with smoking were then
included as predictors in a series of multilevel
logistic regression models, in which the school
level policy variables were also included. The
aim of the multilevel analysis was to identify
how much variation in smoking prevalence
there was between schools, and then to identify
whether this interschool variation was caused
by diVerences in the composition of schools,
represented by the pupil level variables, or by
school smoking policy. Multilevel models were
estimated in MLwiN,22 using second order
penalised quasi likelihood,23 and compared
formally by a Wald test for added joint
contrasts, and also by assessing the change in
(unexplained) school level variance. All multi-
variable models were estimated twice: first,
using a reduced dataset consisting of respond-
ents providing data on all variables used in all
models; and second, maximising the number of
available respondents for each particular
analysis, including the use of dummy variables
for missing observations on categorical
variables included in the regression.

Results
Of the 80 schools selected for the survey sam-
ple, 10 were independent schools. Sixty two
schools agreed to participate, although five of
these restricted the survey to pupils in years 7
and 9 (11–14 year olds); a further two schools
did not return a teacher questionnaire. Table 1

shows the extent of smoking policy provision at
the 55 schools which completed both the pupil
and teacher surveys, five of which were
independent schools. Of the 53 schools with a
policy on pupils’ smoking, only one allowed
older pupils to smoke in restricted areas, with
all other schools prohibiting pupils’ smoking
completely. Of the 47 schools with a policy on
teachers’ smoking, 32 allowed teachers to
smoke in certain restricted areas, 12 with a
written policy and 20 informally. The
remaining 15 schools prohibited teachers’
smoking on school premises, nine in a written
policy and six informally.

At 29 of the 55 schools, restrictions on
pupils’ smoking were reported to be always
enforced in all seven of the areas asked about,
giving a maximum pupil enforcement score of
21. Similarly, teachers’ smoking restrictions
were always enforced in all five areas in 39 out
of 54 schools, with one school not providing
complete data on this variable. Both of the
enforcement scores therefore had highly
skewed distributions, and thus were included
in all further analyses as binary variables
indicating whether or not all restrictions were
always enforced.

Questionnaires were completed by 1375
pupils (678 girls, 697 boys) at the 55 schools.
No pupils refused to complete the
questionnaire: non-response was therefore lim-
ited to the small number of sampled pupils in
each school that were absent on the day of sur-
vey completion. The reported prevalence of
daily smoking was 18.2% among boys and
22.9% among girls, while weekly smoking
prevalence was 21.8% and 29.2%, respectively.
Table 2 shows that daily and weekly smoking
were inversely related to the strength of smok-
ing policy provision, with a significant linear
trend in both cases (p < 0.001). Schools that
always enforced pupil policies had significantly
lower daily (p = 0.007) and weekly (p = 0.013)
smoking prevalence than schools with weaker
enforcement. Enforcement of teachers’ policies
was not significantly associated with pupils’
smoking behaviour (p > 0.05).

There were 27 pupils at the school which did
not provide data on enforcement of teachers’
smoking restrictions, and a further 102 pupils
with a missing response on one or more of the
pupil level variables. The remaining 1246
pupils provided complete data for all variables
included in multivariable analyses. In each
case, the models estimated using all available
respondents for each separate analysis and
those using the reduced dataset of 1246 pupils
were very similar in both the magnitude and
significance of estimated relationships. Conse-
quently, for ease of comparison, this paper
reports only the models estimated using the
reduced dataset. Table 3 displays odds ratios
for those pupil level factors found to be signifi-
cantly associated with daily and weekly
smoking. All other pupil factors included in
logistic regression analyses were not signifi-
cantly associated (p > 0.05) with either behav-
iour and are not included in further reported
analyses. Girls, pupils with mothers that
smoke, those that report that their parents

Table 1 Extent of schools’ smoking policy provision for pupils, teachers, and other adults at
55 schools completing pupil and teacher surveys

Written policy Informal policy No policy Don’t know

Pupils 39 (71%) 14 (25%) 1 ( 2%) 1 (2%)
Teachers 21 (38%) 26 (47%) 7 (13%) 1 (2%)
Other adults 17 (31%) 26 (47%) 8 (15%) 4 (7%)

Table 2 Daily and weekly smoking prevalence (95% confidence intervals) in groups
defined by: (1) strength of school smoking policy; (2) enforcement of pupil smoking policy;
and (3) enforcement of teacher smoking policy

Daily smoking (%) Weekly smoking (%)

(1) School no smoking policy
Strong (9 schools, 205 pupils) 9.5 (6.1 to 12.9) 17.1 (14.1 to 20.0)
Medium (39 schools, 993 pupils) 21.0 (17.8 to 24.2) 25.5 (21.7 to 29.2)
Weak (7 schools, 177 pupils) 30.1 (23.6 to 36.6) 34.7 (24.7 to 44.7)

(2) Pupil enforcement
High (29 schools, 730 pupils) 17.7 (13.4 to 22.0) 22.7 (18.3 to 27.0)
Low (26 schools, 645 pupils) 23.7 (20.2 to 27.2) 28.6 (24.0 to 33.2)

(3) Teacher enforcement
High (39 schools, 997 pupils) 20.5 (14.9 to 28.2) 24.0 (16.5 to 31.5)
Low (15 schools, 371 pupils) 21.5 (14.9 to 28.2) 26.2 (22.6 to 29.8)

Table 3 Odds ratios (95% confidence intervals) for pupil level variables from individual
level logistic regression models: daily smoking and weekly smoking

Daily smoking Weekly smoking

Sex
Boy 1.00 1.00
Girl 1.58 (1.12 to 2.23) 1.74 (1.24 to 2.43)

Mother smokes?
No 1.00 1.00
Yes 1.65 (1.20 to 2.27) 1.40 (1.00 to 1.96)

Best friend smokes?
No 1.00 1.00
Yes, sometimes 2.36 (1.11 to 5.04) 5.54 (3.45 to 8.90)
Yes, daily 29.61 (18.27 to 47.99) 27.58 (19.04 to 39.94)

Parents expect too much at school?
No 1.00 1.00
Yes 1.82 (1.21 to 2.74) 2.23 (1.55 to 3.22)

Alienation score (OR per unit increase) 1.41 (1.17 to 1.70) 1.39 (1.19 to 1.62)
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expect too much of them at school, increasing
alienation from school, and having a best
friend that smokes, were all associated with
smoking.

Comparing models A and B in table 4 indi-
cates that, for daily smoking, the strength of
school smoking policy was significant
(p = 0.002), and accounted for approximately
40% of between school variance. Pupils in
schools where pupil smoking policies were not
always enforced were at greater risk of being
daily smokers (odds ratio 1.41), although this
was not significant (p = 0.082). Table 5
indicates that all five pupil level variables were
significant in all multilevel logistic regression
models. Model E included four pupil level
variables, all of which were significant but did
not reduce the unexplained school level
variance. Model H also included the variable
relating to pupils’ best friend’s smoking status,
and this led to a substantial reduction in
between school variance. The school policy
variable was significant when added to both
model E (p = 0.011) and model H
(p = 0.041), although the magnitude of the
odds ratios and the degree of significance
declined with the addition of pupil level

variables. The relationship between enforce-
ment of pupil smoking policies and daily
smoking was significant when pupil level
variables were controlled for, as shown in mod-
els G and J. Teacher policy enforcement was
not significant in any case, and is not included
in table 5.

Tables 6 and 7 show that for weekly
smoking, the strength of school policy was sig-
nificant (p = 0.033) when added to the
null model (A), but did not significantly
account for residual between school variance
when added to models E and H, which
included pupil level variables. As with daily
smoking, best friends’ smoking status
accounted for a substantial proportion
of variation between schools: comparing
models E and H, this variable accounted for
45% of between school variance. Again,
in line with daily smoking, low enforcement of
pupils’ smoking restrictions was associated
with an increased risk of being a weekly
smoker, with this relationship being sig-
nificant in models (G and J) that included
pupil level variables. Enforcement of teachers’
smoking restrictions was not significant in any
model.

Table 4 Daily smoking: odds ratios (95% confidence intervals) for school level variables from multilevel logistic regression
(models A–D)

A B C D

Constant −1.42 −2.22 −1.24 −1.40
Policy

Strong 1.00
Average 2.30 (1.22 to 4.32)
Weak 3.84 (1.76 to 8.37)

Pupil enforcement
High 1.00
Low 1.41 (0.96 to 2.07)

Teacher enforcement
High 1.00
Low 1.03 (0.66 to 1.59)

School level variance(SE) 0.245 (0.101) 0.146 (0.082) 0.230 (0.099) 0.257 (0.104)
Wald ÷2 (df) 12.65 (2) 3.02 (1) 0.01 (1)
p Value for contrasts of terms

(added to model)
p = 0.002 (A) p = 0.082 (A) p = 0.913 (A)

Table 5 Daily smoking: odds ratios (95% confidence intervals) for pupil and school level variables from multilevel logistic regression (models E–J)

E F G H I J

Constant −3.26 −4.00 −3.03 −4.52 −5.18 −4.32
Sex

Boy 1.00 1.00 1.00 1.00 1.00 1.00
Girl 1.55 (1.13 to 2.12) 1.58 (1.15 to 2.16) 1.58 (1.15 to 2.16) 1.57 (1.08 to 2.26) 1.59 (1.10 to 2.30) 1.57 (1.09 to 2.28)

Mother smokes?
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.51 (1.83 to 3.45) 2.48 (1.81 to 3.40) 2.50 (1.82 to 3.43) 1.65 (1.13 to 2.40) 1.62 (1.11 to 2.37) 1.61 (1.10 to 2.36)
N/A 1.04 (0.97 to 1.12) 1.04 (0.97 to 1.12) 1.05 (0.97 to 1.13) 1.01 (0.93 to 1.09) 1.00 (0.92 to 1.09) 1.01 (0.93 to 1.10)

Parents expect too much at school?
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.17 (1.60 to 2.94) 2.17 (1.60 to 2.95) 2.16 (1.59 to 2.94) 1.84 (1.28 to 2.63) 1.84 (1.28 to 2.64) 1.84 (1.28 to 2.64)

Alienation score (OR per unit
increase) 1.85 (1.59 to 2.15) 1.82 (1.56 to 2.11) 1.86 (1.60 to 2.17) 1.43 (1.20 to 1.71) 1.42 (1.19 to 1.69) 1.46 (1.22 to 1.74)

Best friend smokes?
No 1.00 1.00 1.00
Yes, sometimes 2.37 (1.17 to 4.78) 2.41 (1.20 to 4.85) 2.41 (1.19 to 4.85)
Yes, daily 30.0 (18.2 to 49.2) 29.3 (17.9 to 47.8) 29.8 (18.1 to 48.9)

Policy
Strong 1.00 1.00
Average 2.19 (1.11 to 4.35) 2.04 (1.04 to 4.00)
Weak 3.52 (1.55 to 7.97) 2.77 (1.25 to 6.12)

Pupil enforcement
High 1.00 1.00
Low 1.63 (1.08 to 2.45) 1.52 (1.03 to 2.24)

School level variance(SE) 0.295 (0.119) 0.202 (0.101) 0.251 (0.111) 0.077 (0.098) 0.036 (0.089) 0.066 (0.096)
Wald ÷2 (df) 127.9 (5) 9.11 (2) 5.40 (1) 221.7 (2) 6.40 (2) 4.49 (1)
p Value for contrasts of terms

(added to model): p < 0.0001 (A) p = 0.011 (E) p = 0.020 (E) p < 0.0001 (E) p = 0.041 (H) p = 0.034 (H)
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Discussion
It is important to recognise the limitations of
the study design. Firstly, as with all
cross-sectional studies, evidence of an associa-
tion should be interpreted carefully before a
causal relationship is claimed. In particular, the
potential for reverse causality, in which schools
where smoking is less of a problem may find it
easier to introduce and enforce a strong no
smoking policy, cannot be discounted.
Secondly, the policy content and enforcement
variables used in analysis are crude,
unvalidated measures, dependent upon teacher
reports. Further research on the relationship
between policy and pupil behaviour would be
enhanced by a more detailed analysis and finer
subdivision of policy content and enforcement,
with objective measurement. Thirdly, the pupil
data also relied on self reports, both of their
smoking behaviour and of the other variables
included in analysis. However, unless there was
substantial variation across schools in
reporting bias, this should not eVect the
estimated association between policy and
smoking prevalence. Finally, the associations
found in the multilevel analyses need to be
interpreted cautiously, since they may be
caused in whole or part by unmeasured

diVerences in the characteristics of schools and
their pupils, which may be confounded with
smoking policy implementation and enforce-
ment. Moreover, it should be noted that if there
are factors omitted from the models that influ-
ence both smoking prevalence and the
“independent” pupil level variables included in
the models, then the latter may not be
independent of pupil or school level random
eVects and may therefore be regarded as
endogenous, resulting in inconsistent estimates.
Methods to identify the extent of potential
endogeneity in non-linear multilevel models are
not yet available,24 25 so the estimates in models
that include pupil level variables (tables 5 and
7) should be interpreted cautiously.

In models without pupil level variables, there
was significant variation in prevalence between
schools for both daily smoking and weekly
smoking, which was partially explained by the
strength of schools’ smoking policy and, to a
lesser extent, by the enforcement of pupil
smoking policies.

For weekly smoking, the school level
variation in smoking prevalence was largely
explained by pupil level variables. In particular,
best friends’ smoking status was a highly
significant predictor of each pupils’ smoking

Table 6 Weekly smoking: odds ratios (95% confidence intervals) for school level variables from multilevel logistic
regression (models A–D)

A B C D

Constant −1.14 −1.63 −0.99 −1.25
Policy

Strong 1.00
Average 1.64 (0.93 to 2.89)
Weak 2.55 (1.26 to 5.15)

Pupil enforcement
High 1.00
Low 1.32 (0.92 to 1.91)

Teacher enforcement
High 1.00
Low 0.86 (0.56 to 1.31)

School level variance (SE) 0.233 (0.092) 0.193 (0.084) 0.223 (0.090) 0.240 (0.093)
Wald ÷2 (df) 6.80 (2) 2.21 (1) 0.52 (1)
p Value for contrasts of terms

(added to model): p = 0.033 (A) p = 0.138 (A) p = 0.471 (A)

Table 7 Weekly smoking: odds ratios (95% confidence intervals) for pupil and school level variables from multilevel logistic regression (models E–J)

E F G H I J

Constant −3.26 −4.00 −3.03 −4.52 −5.18 −4.32
Sex

Boy 1.00 1.00 1.00 1.00 1.00 1.00
Girl 1.67 (1.24 to 2.25) 1.69 (1.26 to 2.28) 1.71 (1.27 to 2.29) 1.70 (1.20 to 2.40) 1.70 (1.20 to 2.41) 1.72 (1.22 to 2.44)

Mother smokes?
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.11 (1.57 to 2.85) 2.09 (1.55 to 2.82) 2.10 (1.56 to 2.83) 1.42 (0.99 to 2.03) 1.41 (0.98 to 2.02) 1.40 (0.97 to 2.00)
N/A 1.01 (0.94 to 1.09) 1.01 (0.94 to 1.08) 1.01 (0.95 to 1.09) 0.97 (0.89 to 1.05) 0.97 (0.89 to 1.05) 0.97 (0.90 to 1.05)

Parents expect too much at school?
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.51 (1.89 to 3.34) 2.51 (1.89 to 3.35) 2.51 (1.89 to 3.34) 2.30 (1.64 to 3.22) 2.30 (1.64 to 3.23) 2.30 (1.64 to 3.22)

Alienation score (OR per unit
increase) 1.78 (1.55 to 2.05) 1.77 (1.54 to 2.04) 1.79 (1.56 to 2.07) 1.42 (1.20 to 1.67) 1.42 (1.20 to 1.67) 1.43 (1.21 to 1.69)

Best friend smokes?
No 1.00 1.00 1.00
Yes, sometimes 5.62 (3.33 to 9.49) 5.70 (3.37 to 9.64) 5.72 (3.38 to 9.67)
Yes, daily 28.6 (18.3 to 44.6) 28.4 (18.2 to 44.3) 28.5 (18.2 to 44.4)

Policy
Strong 1.00 1.00
Average 1.56 (0.84 to 2.90) 1.34 (0.71 to 2.52)
Weak 2.34 (1.08 to 5.08) 1.79 (0.81 to 3.99)

Pupil enforcement
High 1.00 1.00
Low 1.53 (1.03 to 2.26) 1.49 (1.01 to 2.20)

School level variance (SE) 0.277 (0.108) 0.249 (0.102) 0.245 (0.102) 0.153 (0.103) 0.159 (0.105) 0.132 (0.099)
Wald ÷2 (df) 138.1 (5) 4.60 (2) 4.47 (1) 230.1 (2) 2.07 (2) 3.95 (1)
p Value for contrasts of terms

(added to model) p < 0.0001 (A) p = 0.100 (E) p = 0.034 (E) p < 0.0001 (E) p = 0.356 (H) p = 0.047 (H)
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behaviour, and accounted for about 45% of
interschool variation in weekly smoking. This
variable accounted for an even greater propor-
tion (74%) of interschool variation in daily
smoking. Nevertheless, strength of school
smoking policy was significant in all models of
daily smoking prevalence, although the magni-
tude of the association was diminished when
pupil level variables were included. This
suggests that there was some confounding
between schools’ smoking policy and the char-
acteristics of schools’ pupils, but that the asso-
ciation between policy and daily smoking
remained after adjusting for this. The
apparently weaker association between school
smoking policy and weekly smoking may
reflect the fact that pupils who smoke socially
at weekends, but not during the week, will be
doing so in contexts outside the influence of
school smoking policies. The variable influence
of school policy on pupils’ smoking behaviour
is in line with other research which found that
policy was related to lower amounts of adoles-
cent smoking, but less strongly related to
smoking prevalence.13

Prevalence of both daily and weekly smoking
was lower in schools where pupil smoking
restrictions were always enforced in all areas.
The magnitude of this association was consist-
ent across all multilevel analyses, although it
was not always statistically significant. The
enforcement of teacher related smoking
restrictions was not significant in any analysis.
Schools with weak policies, but nevertheless
claiming strong enforcement of these policies,
will attenuate the apparent significance of this
factor in the reported analyses. While work
undertaken elsewhere has also highlighted the
importance of strong policy enforcement in
schools,15 further analysis of how enforcement
interacts with policy content is warranted.
However, this was not possible in the present
study, because of the limited number of
schools.

Smoking policies have the potential to be
developed, implemented and monitored in
schools, requiring minimal funding and staV
commitment. Detailed advice is available to
schools to assist in this process.26 Such an
approach is likely to be a realistic option for
schools and sustainable in the longer term.
This is in direct contrast to complex interven-
tions which, although successful in the short
term, are unlikely to be sustained given
competing demands on teachers’ time and
pressure on budgets.27 While this may be the
case, the development of smoking policy still
requires careful consideration. Research has
indicated that there are numerous barriers to
taking action, notably in relation to policies
addressing teachers’ smoking.28

Progress is most likely if the introduction of
policy forms one component of an integrated,
comprehensive approach to smoking preven-
tion in schools, where policy can reinforce the
taught curriculum and specific health
education initiatives. This focus on the school
environment is consistent with the health pro-
moting school approach.

CONCLUSIONS

While this study alone cannot provide evidence
that school smoking policies can impact upon
pupils’ smoking prevalence, it does demon-
strate an association between policy strength,
policy enforcement, and pupils’ smoking
behaviour. Further research is necessary to
identify the ideal composition of school smok-
ing policies and eVective means for their intro-
duction. The impact of school smoking policies
on pupils’ smoking prevalence would best be
identified through a cluster randomised trial.
Until such a study has been undertaken, the
true impact of school smoking policy on
pupils’ smoking behaviour will be impossible to
quantify, but the findings of this study would
support the wider introduction of comprehen-
sive school smoking policies in secondary
schools in the UK.
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