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ABSTRACT

Objective Limited research has examined the association
between smoking among schoolteachers and student
smoking. This paper seeks to assess whether smoking
visibility on school grounds among schoolteachers is
associated with student smoking. We examine both
smoking behaviour and the number of cigarettes
consumed.

Methods We use a school-based cross-sectional survey
carried out by the Spanish Government’s Delegation for the
National Plan on Drugs. A total of 27 503 students between
14 and 18 years of age completed an anonymous survey
in 2013. Count data regressions were used to assess

the association between observed teacher smoking and
adolescent smoking behaviour.

Results High levels of visibility of teacher smoking on
school grounds increased the odds of being a smoker
among students (OR=2.09and OR=1.64, for the highest
levels of visibility), but the impact on the quantity of
cigarettes smoked, although positive, was not significant.
Conclusion Teacher smoking on school grounds is
associated with student smoking behaviour. Consequently,
smoking policies designed to prevent adolescent smoking
should address this important social environment.

INTRODUCTION AND BACKGROUND
Non-communicable  diseases  (primarily
cancers, diabetes, cardiovascular disease
and chronic lung diseases) are directly
responsible for more than 36 million deaths
a year worldwide. Given that tobacco is the
largest preventable risk factor for non-com-
municable diseases, addressing tobacco is of
paramount importance to reduce premature
deaths.'*

Tobacco use clearly remains a major public
health issue, and identifying risk factors
associated with smoking uptake is critically
important.” A wide range of risk factors have
been identified that include individual char-
acteristics, socioeconomic status, price, taxes,
media and advertising exposure, lack of social
support, peer and family influences, among
others.* Most research examining the uptake

Strengths and limitations of this study

» Both the decision to smoke or not and the number
of cigarettes consumed are jointly considered using
a large nationally representative sample size of
27 503 participants.

» The analyses expanded the traditional dichotomous
measure of exposure to observing teacher smoking
on school grounds and used a five-level categorical
measure to take into account different levels of
exposure. This paper analyses if the significance
and the intensity of the association between student
smoking and perceived teacher smoking depends
on the level of the latter.

» Results may not generalise to other countries.

of smoking has focused on adolescents, as
preventing adolescents from smoking is
one of the most costefficient approaches
to reducing the uptake of smoking.” More-
over, thousands of adolescents try smoking
every day, a proportion of whom will become
addicted adult smokers.’

Apart from addiction, another factor that
could reduce the effectiveness of interven-
tions designed to reduce smoking among
adolescents is smoking among social environ-
ment of the adolescents; this includes teacher
smoking.* 7 Although Spain is among the
countries with the highest level of achieve-
ment in smoke-free legislation,2 in 2014,
9.2% of teachers reported that they had seen
other teachers smoking on school grounds.®

The Social Ecological Model highlights the
importance of the social environment as a
multidimensional and complex determinant
of health behaviour.” Given that adolescents
spend much of their time at school, teachers
may exert an important influence, as they
interact with students almost every day.
Accordingly, teachers serve as role models
and opinion leaders for youth. Yet despite
the importance of this social environmental
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factor, few studies have investigated the effects of teacher
smoking behaviour on adolescent smoking."’

Moreover, some previous studies conducted in a variety
of countries report a positive association between expo-
sure to teacher smoking on school grounds and student
smoking behaviour.” * 7 ' Taking all these facts into
account, we propose the following two hypotheses:

Hla: Higher levels of exposure to teacher smoking are
associated with student smoking.

H1b: Higher levels of exposure to teacher smoking are
associated with increased quantity of cigarettes smoked.

However, the results from previous studies have been
inconclusive. Thus, others studies have not found a posi-
tive association between awareness of teacher smoking and
student smoking,' while others have pointed to a more
nuanced relationship. For example, Piontek et al”® reported
a positive association between the presence of teachers
smoking on school grounds and smoking behaviour for
older students but not younger students. Similarly, others
have argued that higher perceived teacher smoking was
associated with student smoking among girls only.* Conse-
quently, more research is necessary to clarify these rela-
tionships. Reviewing these results, it is possible that the
significance and the intensity of the association between
student smoking and perceived teacher smoking depends
on the level of the latter. In other words, we propose the
following hypothesis:

H2: There is heterogeneity in the association between
teacher smoking and student smoking.

The Social Ecological Model also justifies the consider-
ation of parents and friends as important aspects of the
adolescents’ social environment. Indeed, previous studies
suggest that the number of peers and parents that smoke
is strongly associated with adolescent smoking.'' '*'®
Taking these facts into account, we propose:

H3: Having friends who smoke will be positively associ-
ated with self-reported smoking.

H4: Having parents who smoke will be positively associ-
ated with self-reported smoking.

In this way, our main purpose is to examine the extent
to which student smoking is associated with the smoking
behaviour of key players in their social environment, specif-
ically that of teachers, and also of best friends and parents,
after adjusting for several socioeconomic variables. Here,
we seek to contribute to the literature by expanding the
traditional dichotomous measure of exposure to observing
teacher smoking on school grounds. While a few studies
have used a three-level measure,4 ! \ve use a five-level cate-
gorical measure to take into account different levels of
exposure. Finally, there is a dearth of empirical research on
exposure to teachers’ smoking and the number of cigarettes
smoked. As an exception, Nikaj and Chaloupka reported
that teacher and personnel smoking on school grounds
is associated with higher smoking prevalence and higher
cigarette consumption among females.” In this respect, this
study contributes to this scarce literature by considering
teachers’ smoking as a predictor not only on the probability
of student smoking but also on the quantity smoked.

METHODS

Participants

The data we use are drawn from the 2012 Spanish Survey
on Drug Use in the School Population. This survey, with
27503 students, constitutes a representative sample of
the Spanish school population between the age of 14
and 18 years. The survey, which uses established validated
measures,' * has the ethical approval of the Spanish
Government’s Delegation for the National Plan on Drugs,
a government organisation that works as a partner of the
European Monitoring Centre for Drugs and Drug Addic-
tion. The 2012 Survey on Drug Use in the School Popu-
lation was conducted between February 14 and April 30
in 2013. Students completed an anonymous self-admin-
istered questionnaire during a 45 to 60min class period.
The survey follows a two-stage cluster sampling design
in which schools (primary units) and classes (secondary
units) have been sequentially selected in a random way.
The majority, 86.5% of the selected schools participated
in the survey, resulting in 747 schools and 1523 classes.
Once a class was selected, all students enrolled in the class
were included in the survey. The sampling error is 0.6%
at the 95% CI.

Dependent variable

Our dependent variable measures daily smoking among
current smokers and is based on the following question:
“How many cigarettes do you smoke daily?” Response
options included: “I haven’t smoked cigarettes in my life”;
“I don’t smoke daily” or the number of cigarettes smoked
per day. For the dependent variable, smoking consump-
tion, students who selected the two first options were
coded as zero cigarettes per day, and for students who
reported daily smoking, the self-reported value was used.

Main exposures of interest

The primary exposure of interest is visibility of teacher
smoking, for which we use answers to the question: “ How
frequently have you seen teachers smoke tobacco on school
grounds (including school buildings and outdoors on the
school premises) in the last 30 days?”. Response options
included: ‘every day or almost every day’; ‘more than half
of the days’; ‘approximately half of the days’; ‘less than half
of the days’ and ‘no days’. We computed four dichotomous
variables using the four first options: every day or almost
every day (daily), more than half of the days (most days),
approximately half of the days (half of the days) and less
than half of the days (less than half days), with the fifth
response option ‘no days’ serving as the reference category
(never). Of note, we cannot separate the visibility of teacher
smoking inside the school building from teacher smoking
outdoors on the school premises."'

The smoking behaviour of peers and cohabitant
parents, secondary exposures of interest, was also
assessed. The variable 'friends smoke' is a dichotomous
variable (1=yes, 0=no), indicating whether or not some of
the closest friends smoke. In addition, two dichotomous
variables examined the smoking status of cohabitant
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parents, mother smokes and father smokes (l=smoker,
O=non-smoker).

Covariates

Two variables that assess school characteristics are
included. The first one, school type (1=public, O=private),
controlled for the type of school. The second called
school Programme indicated whether or not the school
had implemented a school-based tobacco and other drug
use prevention programme (l=yes, 0=no).

Other covariates included: male (1=boy, O=girl), age 15
to age 18 (4 dichotomous variables for ages 15 to 18, age
14 is the reference category), immigrant (1=yes, O=native),
income (disposable money weekly in euros by the adoles-
cent), working mother and working father (I=working,
O=otherwise), retired mother and retired father (1=retired,
O=otherwise), and finally, two binary variables that indi-
cate whether or not the adolescent has a bad relationship
with his/her mother and with his/her father, bad relations
mother and bad relations father (1=yes, 0=no).

Data analysis

Given the non-negative integer nature of the dependent
variables and the high, from a statistical point of view,
proportion of zero responses, we used count data models
specifically developed to deal with high proportions of
zeros, commonly referred to as zero inflated models.*'
More concretely, we considered the zero inflated Poisson
model and the zero inflated negative binomial model
(ZINB). The first is nested in the second, and a likeli-
hood ratio test can be used to discriminate between both
models. The result of this test selects the ZINB model as
our preferred model. This model combines two processes.
The first is governed by a binary distribution (a logistic
process). The second process follows a negative binomial
distribution. In this model, both processes are jointly esti-
mated by maximum likelihood.

Given that the conditional mean is not linear in count
data models, it is not easy to interpret the coefficients
directly. Instead, the ORs and the incidence rate ratios
(IRRs) are reported. The OR yields the relative amount by
which the odd of the outcome (being a smoker) increases
or decreases, depending on whether the OR is greater or
less than 1.0, when the independent variable increases by
one unit. By the same token, the IRR provides the relative
change in the level of cigarette consumption when the
independent variable increases by one unit. Similar to the
OR, an IRR higher or lower than one implies a positive or
negative association, respectively, between the explanatory
variable and the number of cigarettes smoked. All the anal-
yses were carried out with Stata V.8 software and all covari-
ates were jointly introduced in the estimated models.

RESULTS

Results from the descriptive analysis are displayed in
table 1. Overall, 16.6% of the students reported daily
smoking in the past month. Smoking was more prevalent

Table 1 Descriptive analysis
All Boys Girls

Smoking prevalence* P
value <0.0001 16.6 15.4 17.9
Smoking consumption* P
value= 0.1780 1.150 1.130 1.170
Smoking consumption >0*
P value= 0.0002 6.360 6.390 6.099
Visibility teacher smoking

Daily 2285 26.1 20.9

Most days 8.8 9.3 8.3

Half of the days 7.3 6.8 7.8

Less than half days 14.4 14.0 14.9

Never 46.0 43.8 48.2
Friends smoke 78.1 79.8 76.5
Mother smokes 32.1 1.3 33.0
Father smokes 32.8 324 33.1
School type (public) 69.8 70.1 69.6
School programme 75.9 76.2 75.6
Male 50.5 100.0 0.0
Age 14 13.5 13.6 13.5
Age 15 20.7 20.2 21.2
Age 16 24.0 23.2 24.8
Age 17 26.4 27.0 25.8
Age 18 15.3 16.0 14.7
Immigrant 11.4 11.2 11.5
Income €16.5 €18.0 €14.9
Working mother 59.4 59.7 59.2
Working father 76.4 77.6 75.1
Retired mother 1.4 1.3 1.5
Retired father 41 3.8 4.4
Bad relations mother 24 2.1 2.8
Bad relations father 5.3 4.3 6.3

Sampling weights have been taken into account with the ‘svyset
and svy’ commands. All figures indicate percentages except for
smoking consumption and income.

*A two-sample t-test with unequal variances for the null hypothesis
of equal mean among genders.

among girls (17.9%) than boys (15.4%), and the differ-
ence is significant. Consequently, the prevalence of
non-smokers is 83.4%. In contrast, among smokers, boys
smoke more cigarettes (6.39) than girls (6.10) on average.
Almost half (46%) of the adolescents reported they had
not noticed teacher smoking, while 23.5% reported
noticing teacher smoking on school grounds every day.
Of note, 76.5% of the girls and 79.8% of the boys
reported that some of their closest friends smoke. The
prevalence of parental smoking was similar for fathers
and mothers, with rates of 32.8% and 32.1%, respectively.
The fully adjusted estimates from the Zero Inflated
Negative Binomial model are displayed in tables 2 and 3.
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Table 2 reports associations between the covariates and
being a smoker, while table 3 reports associations of the
same covariates with the number of cigarettes smoked;
both analyses control for all the other variables in the
model. We focus on the estimates for teacher, friend and
parent smoking rather than the estimates for the socio-
economic characteristics, which can be found in the
tables.

Two points are worth emphasising with regards to
observed teacher smoking. First, teacher smoking on
school grounds is associated with an increase in the odds
of being a smoker. The odds of being a smoker increase
as the reported visibility of teacher smoking increases
(OR, p=1.30, 95% CI 1.04 to 1.64; OR_ =1.64,
95% CI 1.35 t02.00 and OR =2.09,95% CI 1.82 t0 2.39).
These estimates provide support for Hla. With regard to
Hlb, as the visibility of teacher smoking increases, the
quantity of cigarettes smoked also increases, although
this association is not significant. Here, we conclude that
the association between teacher smoking and student
smoking depends on the level of teacher smoking visi-
bility, which provides evidence in support of H2.

In our analysis, having friends who smoke appears to
be the strongest predictor of daily smoking (OR=20.82,
95% CI 13.93 to 31.13), as having close friends who are
smokers greatly increases the odds of being a smoker.
This result supports H3. However, having close friends
who smoke was not associated with the number of ciga-
rettes smoked. Second, parent smoking also increases the
odds of being a smoker (OR=1.59, 95% CI 1.41 to 1.80
for mother smoking and OR=1.64, 95% CI 1.45 to 1.85
for father smoking). Moreover, parents’ smoking is also
associated with the number of cigarettes smoked, thus,
mothers’ smoking increases the number of cigarettes
smoked by around 20% (IRR=1.20, 95% CI 1.11 to 1.29)
and fathers’ smoking by around 9% (IRR=1.09, 95% CI
1.01 to 1.18). These findings support H4.

These associations are quite robust for both genders.
Reporting exposure to teacher smoking on daily (OR )
or most days (OR . ) remained significant for both
boys and girls. However, teacher smoking appears to
be a stronger predictor on girls daily smoking than on
boys daily smoking, as reporting exposure to seeing their
teachers smoke on half of the last 30 days also remained
significant for girls (OR=1.40, 95% CI 1.05 to 1.86)
but not boys (OR=1.20, 95% CI 0.83 to 1.73). Of note,
the associations between having a close friend who is a
smoker were almost identical for boys and girls, with ORs
around 20.

While the odds associated with mothers’ smoking and
fathers’ smoking were on the whole of similar magnitude
(1.59 and 1.64, respectively), we found differences across
genders. Although the odds of being a smoker increased
for both sexes with both parents’ smoking, the associa-
tion is stronger for the same gender dyads than between
gender dyads. In the case of boys, the odds of being a
smoker are higher for father smoking (OR=1.81, 95% CI
1.51 to 2.17) than for mother smoking (OR=1.42, 95% CI

1.18 to 1.70). For girls, we observe the opposite, although
the difference is not significant—the odds of being a
smoker are higher for mother smoking (OR=1.75, 95% CI
1.49 to 2.06) than for father smoking (OR=1.51, 95% CI
1.28 to 1.77).

DISCUSSION

Our results suggest that teacher smoking (Hla, H2),
friend smoking (H3) and parent smoking (H4) are
important predictors of adolescents’ decisions to smoke
or not. Moreover, parent smoking is also associated with
the number of cigarettes smoked by adolescents. Thus,
our results are consistent with our hypotheses and, conse-
quently, with the Social Ecological Model” that postulates
the important role of the social environment in shaping
health decisions.

The literature is not conclusive about the relationship
between exposure to teacher smoking on school grounds
and student smoking behaviour. Some authors reported
no association with either ever or current smoking,'* while
others report a positive association with ever smoking but
not with current smoking.'* Others have found evidence
for a positive association between teachers smoking
on school grounds and adolescent smoking for older
students but not for younger students'® and for gender-
based effect (ie, girls but not boys).*

Our results, which suggest that the association between
student smoking and teacher smoking depends on the
level of the exposure to teacher smoking (H2), help to
explain these divergent results across studies. Specifically,
by examining five different levels of exposure, we found
no relationship between student smoking behaviour
and visibility of teacher smoking on school grounds at
the lowest level of exposure for either girls or boys and
only among girls when the exposure is present roughly
50% of the time. However, this risk was clearly significant
when students noticed that teachers smoke almost daily
or daily. Consequently, the different levels of exposure
across surveys from different countries, when collapsed
into a dichotomous variable, could yield non-significant
or significant effects, depending on exposure levels in
different countries. In support of our argument, there
is evidence that the smoking prevalence among teachers
differs enormously between countries.

Several mechanisms may explain this association
between teacher smoking and student smoking. First,
according to the Social Ecological Model” and Social
Learning Theory,? students imitate teacher behaviour
as teachers can be considered adult role models and
opinion leaders. While the data we examined are
cross-sectional in nature, prohibiting the establishment
of causality, the theories underscore the possibility that
a part of this association could reflect a causal effect,
through role modelling. Alternatively, the association
could simply reflect the fact that students who smoke
are more prone to see teachers smoke. Second, when
teachers smoke on school grounds, it underscores the
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idea that school tobacco policies are not restrictive'”

and, consequently, may diminish the perceived severity
of punishment associated with violating the policy.” It is
difficult to enforce tobacco-free school rules if they are
not clearly promoted and communicated.” Observing
smoking among teachers may serve to undermine the
school administration’s authority and perceived legit-
imacy to promote and enforce such rules and foster
norms among students to ignore or rebel against these
rules.!’® In addition, some evidence underscores the
importance of enforcing policies as students are often
unaware of tobacco rules at school and associated
punishments.** Thus students who observe teacher
smoking could think there are no rules or that the
existing rules are more permissive than they actually
are.

Itis important to note that the magnitude of the asso-
ciation between teacher smoking and student smoking
is higher, similar or lower to that of parent smoking
and child smoking, depending on the level of teacher
smoking visibility. Observing teachers smoke every day,
or almost every day, on school grounds shows a higher
magnitude of association with adolescent smoking
behaviour than having a parent who smokes. The
magnitude of the association is similar when students
observe teacher smoking on more than half of the days,
and it is lower when students observe teacher smoke
approximately half of the days. However, the strength
of the association between having close friends who
smoke and adolescent smoking is stronger than for
either teachers or parents. Indeed, having close friends
who smoke is one of the most consistent predictors of
adolescent smoking,25 however, some authors caution
that this correlation can be overestimated.” *” Others
have found ORs of two digits."" They justify this by two
hypotheses: smokers tend to spend time with other
smokers (selection hypothesis), and smokers are more
aware of other smokers (projection hypothesis).

Although parent, friend and teacher smoking behaviour
all are positively associated with the probability of student
smoking, only parent smoking is a significant predictor
of the quantity of cigarettes. This is primarily true for
mothers who smoke." **** This may reflect that for most
adolescents, it is easier to obtain cigarettes free of charge
from their parents at home by taking them directly than
from their teachers or friends. This reasoning is plau-
sible with the result that smokers are restricted by their
economic budget. In this way, our estimates show that
disposable income appears as a significant variable for
both the decision to smoke or not and the number of
cigarettes smoked.'”

It is interesting to note that we found several gender
patterns of social interaction.” Starting with the effects
in the first equation, we found that teacher smoking
follows the hypothesis of equivalent socialisation, as
the ORs are quite similar on boys and girls, although
slightly stronger among girls. The same equivalent
socialisation hypothesis is found for friends, as ORs

are almost identical for both sexes. In contrast, parent
smoking shows more pronounced gender specific
socialisation, where the highest socialisation is found
across same-sex dyads. Finally, when focusing on the
level of smoking, we found that the mother is the
dominant predictor.

All in all, our results suggest that exposure to teacher
smoking on school premises is associated with student
smoking, and in particular, when students notice teachers
smoking on school grounds on most or all days. Our
results show that 54% of students noticed teacher smoking
on school grounds. This might reflect low enforcement
of current smoking restrictions on school grounds in
Spain, which prohibited any smoking in school buildings
and outdoor on school premises, and underscores the
need to enforce the current tobacco-free school polices.
Encouraging teachers to refrain from smoking on school
grounds is important, as they serve as role models and
their smoking on school premises could serve to under-
mine and weaken tobacco-free policies. Consequently,
state and school campaigns could include teachers as
special targets, to both raise awareness about the associ-
ation between their smoking and student behaviour, as
well as assist with cessation.

Our results provide evidence that tobacco preven-
tion policies should address the different social
contexts that influence smoking prevalence and
consumption. Tobacco prevention programme and
policies are important to have in place in schools, but
need to extend beyond schools by targeting parents as
well, as parents and teachers, share an important and
roughly equal role on adolescent smoking behaviour.
Developing school programme that encourage parents
to quit smoking could be an effective approach to
reducing the smoking prevalence, as well as the
number of cigarettes smoked, among adolescents. A
recent review article provides evidence that school-
based and family-based programme are effective in
reducing smoking.”® Of note, including parents as
targets of these school programme will not have signif-
icant budgetary impacts and could serve to reduce
smoking initiation among adolescent students via
intergenerational transmissions.'” *

Of importance, having close friends who smoke has
a stronger association with adolescent smoking than
either parent or teacher smoking. Peer effects may func-
tion as ‘social multipliers’ that could serve to amplify
the effects of policy interventions.'® *” * Effective school
policies will lead to the overall reduction in the number
of smokers at the individual level. This reduction in the
prevalence of smokers will also have an indirect effect, as
students/adolescents will have fewer friends who smoke
and, consequently, will experience decreased social pres-
sure to smoke.

The paper presents several limitations. First, we use
cross-sectional data, which do not permit us to infer
causality and to control for unobserved heteroge-
neity as longitudinal data afford. Second, results may
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not generalise to other countries. Moreover, given the
self-reported data, under-reporting could lead to some
measurement error. However, this concern is mitigated
as self-reports yield reliable estimates of substance use
when data are gathered confidentially.** In addition, the
survey data lack information about how tobacco school
policies are designed and implemented at each school.
Yet despite these limitations, our results are plausible and
have implications for policy.
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