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ABSTRACT

Background

Smoke-free school policies (SFSP) may influencelesdents’ smoking through the
development of anti-smoking beliefs. We assessedhaiipes of anti-smoking beliefs (health,
social and societal) are associated with SFSP &edher these associations were different for

adolescents in smoking permissive versus prohdfanilies.

Methods

Survey data was collected in 2016—2017 from 10€8R0escents between 14-16 years old and
315 staff in 55 schools from seven European citi¥e. separately measured adolescent-
perceived SFSP and staff-reported SFSP at the kldwed. Associations between SFSP and
anti-smoking health, social and societal beliefsrewstudied using multi-level logistic
regression, adjusting for demographics and schleatsmoking prevalence. We tested for
interactions between family norms and SFSP, anichattd associations for adolescents in

permissive and prohibitive families, respectively.

Results

Adolescent-perceived SFSP was not significantlyoeased with anti-smoking health
(OR:1.08, 95%CI:0.94-1.25), social (OR:0.89, 95%CUb-1.04) and societal beliefs
(OR:1.15, 95%CI:0.99-1.33). Staff-reported SFSPevwassociated with anti-smoking health
beliefs (OR:1.12, 95%CI:1.01-1.24), but not withciab (OR:0.94, 95%CI:0.83-1.07) or
societal beliefs (OR:1.02, 95%CI.0.90-1.14). Mosisults were comparable between
adolescents in smoking prohibitive and permissaraifies. However, in smoking prohibitive
families, adolescent-perceived SFSP were associaigd societal beliefs (OR:1.24,
95%CI:1.06—1.46), but not in permissive familiesR{0.06, 95%CI.0.90-1.25). Also, in

smoking permissive families, staff-reported SFSRewassociated with more pro-smoking



social beliefs (OR:0.83, 95%CI:0.72-0.96), but nat prohibitive families (OR:1.05,

959%Cl:0.92-1.16).

Conclusions
We found evidence that SFSP are associated withe ssorti-smoking beliefs, but more so

among adolescents from smoking prohibitive familfeen from permissive families.
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1. Introduction

Adolescent smoking remains a public health coneerBuropean countries (Kuipers et al.,
2014; Marcon et al., 2018; Salonna et al., 201fol&:-free school policies (SFSP) set out to
prevent adolescent smoking by limiting smoking dgischool hours by way of specifying who
is prohibited to smoke where and when, and whattimsequences are for violating the SFSP.
Despite their widespread implementation, sciengfi@dence on the impact of SFSP towards
adolescent smoking behaviour is largely inconststersystematic literature review showed
that some studies suggest a favourable impactthatitothers show no or even an adverse
impact (Galanti et al., 2014). Scientific researchy therefore need to shift towards developing
a more refined understanding on how (i.e. via wimekthanisms) and under what conditions
SFSP may impact adolescent smoking behaviour, @naltiom this mechanism particularly

works.

Building on this perspective, a recently publishealist review identified a number of potential
mechanisms (Schreuders et al., 2017). One suchamisohs is that SFSP may stimulate
adolescents to develop a range of personal attitadd opinions that are anti-smoking (i.e.
anti-smoking beliefs). This mechanism correspond$ Wwehaviour change theories which
postulate that adolescents develop beliefs abowkisigp through iterative processes of
observing, modelling and appraising one’s and stHeon-)smoking behaviors as well as by
internalizing a school’s (non-)smoking values (KepA003; Markham and Aveyard, 2003).
The development of anti-smoking beliefs was argtmdbe most likely when a school
implements strong rather than weak SFSP—that isnwhbhools prohibit smoking in all school
buildings and everywhere on the premises, applys#me rules for adolescents and teachers,

and strictly enforce them (Schreuders et al., 2017)



Some empirical studies have assessed the influeh&~SP on anti-smoking beliefs. A
quantitative study showed that the perceptionsdofescents on the existence of SFSP are
positively associated with negative beliefs abbethealth and social risks of smoking, which,
in turn, may act as mediators for the impact of BR& adolescent smoking behavior
(Lipperman-Kreda and Grube, 2009). Qualitative iesidhowed that adolescents’ perception
of partial rules (Baillie et al., 2008; Clark et,&002) and weak enforcement (Bod&htterfield

et al., 2000; Gittelsohn et al., 2001; Nilsson &ngmelin, 2010) are linked to the development
of unintended beliefs, such as smoking not beingrdwealthy as some want them to believe
(e.g. teachers, government). These studies, howpka@ride no refined understanding about
which types of beliefs are influenced by SFSP amgther this influence differs between

groups of adolescents.

Our first research question relates to the spetyfies of beliefs that SFSP may influence.
Scientific studies traditionally focus on adoledsébeliefs about health (e.g. developing lung
cancer) and social (e.g. looking cool) risks anddfiés of smoking when underpinning the
influence of beliefs on smoking intentions andiation (Cremers et al., 2015; Song et al.,
2009). More recently, interest has increased irefsethat relate to the benefits and risks of
smoking for the chance to participate in societighsas opportunities for employment, starting
a family, renting a house, or getting health ineaea These, which we refer to here as “societal
beliefs,” have not yet been linked to smoking atitin, but were shown to be an adequate proxy
measure of a smokers experience of discriminatbuber et al., 2008, 2009). SFSP may more
strongly influence some types of beliefs than ath#vough to-date no studies exist that have

addressed this question.

Our second research question relates to the patentiderating influence of family smoking
norms on the association between SFSP and adols'segri-smoking beliefs. Scientific

studies show that the family and school environsare two key institutes influencing



adolescents’ smoking beliefs (Sabiston et al., 200fum and Wold, 2006), yet little is known
about how incongruences between these spheresmgiusuch beliefs. Based on the theory of
productive socialization in adolescence (Hurrelma2®l4), we put forward two possible
scenarios. On the one hand, SFSP could lead togetrancreases in anti-smoking beliefs
among adolescents in smoking permissive familiggngry socialization from childhood
onwards), because these adolescents need to laéigmersonal beliefs to the school sphere
(secondary socialization since enrolment in schd@f) the other hand, SFSP could lead to
weaker increases in anti-smoking beliefs amongesdeints in permissive families because
they experience more resistance when internali3iR§P during secondary socialization than
adolescents in prohibitive families. Generatinglenice about whether SFSP may be effective
for adolescents in permissive families is importémtunderstand how SFSP could help
adolescents who have a relatively high a priorincleato start smoking (Avenevoli and

Merikangas, 2003; Tyas and Pederson, 1998; Zalsoaskl Sirvyte, 2015).

In this study, we used data from 55 schools in isdugropean cities, allowing for sufficient
variation in SFSP strength, to answer the two meseguestions. First, what are the associations
of SFSP with adolescents’ anti-smoking health, alognd societal beliefs? Second, to what
extent are these associations stronger for adolessoe families with permissive smoking

norms than for those in families with prohibitiva@king norms?

2. Materials and methods

2.1. Data

Data was collected over the course of 2016—201paeof the SILNE-R project (http://silne-
r.ensp.org). Seven cities were chosen in sevengeéarocountries: Namur (Belgium), Tampere
(Finland), Hannover (Germany), Dublin (Ireland)tiba (Italy), Amersfoort (the Netherlands)

and Coimbra (Portugal). These cities were chosethag reflect the respective national



averages in terms of demography, unemployment nateme, and proportion of migrants

(Lorant et al., 2015). A total of 55 secondary sihavere included, six to twelve in each city.

Self-administered paper and pencil questionnairee weompleted by all adolescents in the
classroom, under the surveillance of a teachezswarch assistant, at a school in the two grades
that enrol students of 14-16 years of age. The &olalescent population consisted of 13,061

adolescents. The participation rate was 79.9%.

Adolescents were excluded from the analysis if tiveye aged 12, 13, 17, 18 or 19 years
(n=1,680). We collected data at two grades whicblenostly adolescents at the age of 14-16.
Younger and older adolescents in these gradey lédeel non-representative of their respective
age groups. For instance, older adolescents cauttldomore problematic and difficult subset
of older adolescents who have to repeat a gradeth&nreason for exclusion was that these
age groups were unevenly distributed over thes;itieost likely due to differences in country’s

educational systems.

Adolescents were also excluded if they had missifogmation on any of the following: gender
(n=15); smoking status (n=60); two or more statemsen injunctive family smoking norms
(n=39); six statements on descriptive family smgkiorms (n=160); three or more statements
on health beliefs (n=63); or two or more statementsocial (h=21) or societal beliefs (n=43).

The analysis included a total of 10,980 adolescaartsss the 55 schools.

Self-administered paper and pencil questionnair® \also distributed among staff members
(N=315) of the same schools. Staff members inclugadtors, teachers and those in
management positions. Staff in one Finnish low-@@obnomic status school did not provide
data, and therefore, the Finnish researchers ttlgicted the data in this school filled out the

form indicating the school rules.

2.2. Ethical approval



All procedures performed in studies involving hunpanticipants were in accordance with the
ethical standards of the institutional and/or raloresearch committee and with the 1964
Helsinki Declaration and its later amendments omgarable ethical standards. Ethical
approval was obtained separately for each of ttiesdio comply with the national standards

(Supplementary file 1).

2.3. Variables

2.3.1. Outcome variableghe adolescent survey included adapted scales, ong et al.
(2009), measuring anti-smoking health and socibétse The health belief scale consisted of
four statements on health risks of smoking: smokmgeases my chances of (i) getting lung
cancer, (ii) having less ability to exercise, (figving chronic trouble breathing, and (iv) getting
facial wrinkles (Cronbach’s=0.77). The social belief scale consisted of tlatagements on
social benefits of smoking: smoking increases mgncks of (i) looking cool, (ii) becoming

popular, and (iii) looking grown-ufCronbach’sx=0.80).

The adolescent survey included two statements &suare anti-smoking societal beliefs. These
statements were adapted from Stuber et al. (2008nake them more relevant to the
experiences of adolescents. The two statements mezgt people (i) would not hire a smoker
to babysit their children, and (ii) would be relat to date someone who smokes (Spearman-

Brown coefficient of 0.46).

All responses to statements were on a 4-point Ligesle and individual mean scores were
created for each health, social and societal betiafe. Scores for health and societal beliefs

were reverted so that higher scores indicated gémoanti-smoking beliefs.

2.3.2. School-level independent variablBse strength of SFSP were measured independently

from both staff and adolescent perspectives, dErgfaorts may represent the existing rules



that staff members are aware of, and the persgediivadolescent may reflect the actual

implementation of SFSP (Kuipers et al., 2016; Lowttal., 2006; Sabiston et al., 2009).

Staff-reported SFSP measured the smoking rules dlcabrding to staff members, apply to
adolescents and staff members during school hindsidual staff members answered eight
relevant questions. Six questions measured whdtiersmoking policy applied for (a)
adolescents and/or (b) staff members at, respégtitteee places: (i) in the school building,
(i) on the school premises, parking lots and sfieltls, and (iii) during events organized by
school that take place outside the school aredh Eaim was worth 0.5 point if answer¥es
Two questions asked whether there is a smoking rooarea for (a) adolescents and/or (b)
staff members, worth 0.5 point each when answlied\n aggregated mean score, calculated
by summing the means of all respondents within loslcwas assigned for each, with a

minimum of zero (weakest) and maximum of four (styest).

Adolescents answered four questions about policglamentation. (i) “Are adolescents
allowed to smoke on the school premises?” Answeionp were:No, adolescents are not
allowed to smoke and this is strictly enforced; Bdglescents are not allowed to smoke, but
this rule is not strictly enforced; Yes, adolessegte allowed to smoke in certain areas, Yes,
adolescents are allowed to smoke anywhere on timspremisesandDon’t know,receiving

1, 1, 0.5, 0 and 0 points, respectively. Not ohly first, but also the second answer received
one point, because enforcement was measured megeately by the following question: (ii)
“How often do you see adolescents smoking on schosrhises?” Possible answers were:
never, sometimes, oftendalways receiving 1, 0.5, 0 and 0 points per statemespectively.
(i) “Are teachers allowed to smoke on the schpmmises?” Response options wexe,
teachers are not allowed to smoke; Yes, teachersabowed to smoke in certain areas; Yes,
teachers are allowed to smoke anywhere on the $gnemisesandDon’t know receiving 1,

0.5, 0 and 0 points, respectively. And (iv) “Howesf do you see teachers smoking on school
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premises?”, with the same response options afhiéose¢cond question. We first calculated an
aggregated mean score per question and per sahabliding the individuals with missing

values from each calculation (i.e. no exclusiomfrine sample), by summing and averaging
the scores for all respondents within a school.nTHier each school an overall score was
calculated by the sum of the abovementioned agtgegmres, varying between 0 (weakest)

and 4 (strongest).

Prevalence of weekly smoking among all respondentee same school was included as a

school-level confounder.

2.3.3. Individual-level independent variabl&amily smoking norms were measured by three
questions that covered the social psychologicatepts of injunctive and descriptive norms
(Rivis and Sheeran, 2003). Two statements meagsheemhjunctive smoking norm: (i) “How
would your parents react if they thought/knew yaravsmoking?”, with response optiotisey
(would) approve; they (would) not mind; they (wQuillisapprove a little;and they (would)
disapprove a lgtreceiving 0, 0, 1 and 2 points, respectively; @ndls smoking permitted in
the home (where you live in all or most of the t)Rfe with response optionsio one is
permitted to smoke in my home; smoking is permittdygin certain areas of my home; smoking
is permitted freely in my homand| don’t know receiving 2, 1, 0 and O points, respectively.
In the instance where individuals had one missialye; the amount of points of the other

injunctive norm statement was doubled.

The descriptive norm question was: “Does any menabegrour family smoke cigarettes?”
Adolescents ticked all boxes that apply for thi@tep)father, (step)mother, (step)brother,
(step)sisterand were categorized into three groups: 0, 2,asrmore smoking family members,

receiving 4, 2 and 0 points respectively.
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The injunctive and descriptive norms were combiimed an overall family smoking norms
score that ranged from 0 to 8 and was dichotomiigedsing a median split (0—6 and 7-8),
representing individuals with relatively permissiaad prohibitive family smoking norms,

respectively.

Age (in years), gender (male vs female), city, pe’emigration background (0, 1, or 2 parents
not from country of residence), mother’s educati¢enel and father’s educational level (low,
middle, high or unknown) were measured as poteoatiafounders (Aveyard et al., 2004). The
education level of parents was assigned countrgHspeategories that were later standardized
into low-, middle- and high-education. In most ctrigs, low-education corresponded with
primary school and/or lower level of secondary sthoiddle-education corresponded to
higher level of secondary school and/or lower leadlege, and high-education corresponded

to college, university entrance diploma or univigrdiegree (Kuipers et al., 2016).

City was included as a confounder, as there weréewo cities to include city as a hierarchical

level above the school-level.

2.4. Statistical analysis

First, we described the distribution of individsabres on anti-smoking beliefs. Due the non-
normal distributions, we divided individuals inted groups using a median-split, representing
relatively pro-smoking versus anti-smoking healttD0—3.50; 3.67—4.00), social (1.00-3.50;

3.67-4.00) and societal (1.00-2.50; 2.50-4.00ek=li

Second, anti-smoking beliefs were described byl lev8FSP, for which adolescent-perceived

(1.34-2.27; 2.30-2.90; 2.91-3.70) and staff-repbf{1e50-2.85; 2.90-3.40; 3.50-4.00) SFSP
were divided into tertiles. This division in tee was done only for descriptive purposes and
assessing sensitivity. The main regression modhels included continuous SFSP variables

(assuming linear relationship).
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Third, we tested the association of anti-smokindjebse with, respectively, adolescent-
perceived and staff-reported SFSP, using multildegistic regression models, and we
presented the results as ORs with 95% Cls. The tB&sfore, represent the relative odds of
anti-smoking beliefs for adolescents in schoolswaibne point higher score in SFSP. A random
intercept at the school-level was included to aotdar variation in levels of anti-smoking
beliefs between schools that were not accountebyfdine included variables. We adjusted the
model for age, gender, city, migration backgroumdther's and father’'s educational level,

family smoking norms and school smoking prevalence.

Fourth, we tested whether the association betw&&PSand anti-smoking beliefs varied by
family smoking norms, by testing the interactiontween family smoking norms and
adolescents perceived and staff-reported SFSP tidddily, from this interaction model we
derived the association between SFSP and anti-sigolkeliefs separately for smoking

permissive and smoking prohibitive families.

R version 3.4.3 was used for the analysis.

3. Results

Table 1 presents the characteristics of the saiiiNdd0,980) and the distribution of these
characteristics according to adolescent perceifeslPSand staff reported SFSP. The median
age of adolescents was 15 years. There were §ligidle girls than boys. In schools with
strong adolescent-perceived SFSP, 22.6% of adoltssbad smoking permissive families and
33.5% had prohibitive parents. In schools withrsgretaff-reported SFSP, 34.9% had smoking
permissive families and 36.6% with prohibitive féies. The overall weekly smoking
prevalence was 10.2%. Smoking prevalence was resplgd5.4% and 13.8% in schools with
strong and weak adolescent-perceived SFSP, andatesgy 8.5% and 12.9% in schools with

strong and weak staff-reported SFSP.
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Supplementary file 2 presents the number of schpetstertile of adolescent-perceived and
staff-reported SFSP over the different cities. TaregFinland) had the highest percentage of
schools with strong SFSP, while the weakest SFSfe west common in Latina (Italy) and

Amersfoort (the Netherlands). The correlation befmvadolescent-perceived and staff-reported

SFSP was 0.44.

Table 2 presents the distribution of adolescentssacanti-smoking health, social and societal
belief scores, by adolescent-perceived and staffrted SFSP. The descriptive data show a
clear pattern of more anti-smoking health belieth\wcreasing SFSP strength, and more anti-
smoking societal beliefs with increasing adolesqmrteived SFSP. No clear patterns can be

distinguished for social beliefs.

Table 3 presents the associations of adolescenéiped SFSP with anti-smoking beliefs,
controlling for all confounders. There were no gigant associations between adolescent-
perceived SFSP and health (OR: 1.08, 95%CI: 0.2%}1social (OR: 0.89, 95%CI: 0.75-1.04)
and societal beliefs (OR: 1.15, 95%CI: 0.99-1.3johibitive family smoking norms
associated substantially with higher odds of amidking health (OR: 1.63, 95%CI: 1.50-1.77),
social (OR: 1.24, 95%CI: 1.15-1.35) and societaR:(Q.75, 95%CI: 1.61-1.90) beliefs.
Results for staff-reported SFSP, using the samar@ies, were not reported in a table, but
associated with anti-smoking health beliefs (OR2195%CI: 1.01-1.24), but not with social

(OR: 0.94, 95%CI: 0.83-1.07) or societal (OR: 19&%ClI: 0.90-1.14) beliefs.

Table 4 presents the main effect estimates persupgThree of these were significant. Among
adolescents from prohibitive families, but not amtmose from permissive families, there were
positive associations (more anti-smoking) betwegolescent-perceived SFSP and societal
beliefs (OR: 1.24, 95%Cl: 1.06-1.46), and betweafi-seported SFSP and health beliefs (OR:

1.14, 95%CI: 1.02-1.29). Among adolescents fronmjesive families, but not among those
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from prohibitive families, there was a negativeagsation (less anti-smoking) between staff-

reported SFSP and social beliefs (OR: 0.83, 95%CP—0.96).

Adolescent-perceived SFSP interacted with familglsimg norms for the societal beliefs (OR:
1.17, 95%CI: 1.01-1.34), but not for health (OR2195%CI: 0.88-1.17) and social (OR: 1.10,
95%CI: 0.96-1.25) beliefs. Staff-reported SFSPragted with family smoking norms for the
social (OR: 1.26, 95%CI: 1.13-1.41) and societdR:(@.13, 95%CI: 1.00-1.27) beliefs, but

not for health (OR: 1.05, 95%CI: 0.93-1.18) beliefs

Supplementary file 3 presents the associationsloteacent-perceived SFSP or staff-reported
SFSP, included as continuous variable or tertilgth) the anti-smoking beliefs. It shows that
both measurements of SFSP are not sensitive @llewf same patterns of associations) to

whether these are included as a continuous varaalds tertiles.

4. Discussion

4.1. Key findings

For anti-smoking health beliefs, we found an ovdess$ociation with staff-reported SFSP, but
in the subgroup analysis this could only be denrated with statistical significance for
adolescents in prohibitive families. No associaionth anti-smoking health beliefs were
found for adolescent-perceived SFSP. For anti-snyokocial beliefs, we found no associations
with adolescent-perceived SFSP, while the relakignsvith staff-reported SFSP interacted
with the family norms: SFSP was associated witheloadds of anti-smoking (i.e. more pro-
smoking) social beliefs among adolescents in sngpkiermissive families, but not in
prohibitive families. For anti-smoking societal ie¢$, there was no overall association with
staff-reported SFSP, while the relationship witbladcent-perceived SFSP interacted with the
family norms: SFSP was associated with more antikémg societal beliefs among adolescents

in smoking prohibitive families, but not in permissfamilies.
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4.2. Limitations

Four limitations should be considered when intdimpgethe findings. First, due to the low
number of included schools, statistical power viagtéd. We would have demonstrated more
reliable effect estimates (i.e. more narrow confeintervals) if the dataset included a larger

number of schools.

Second, we should be cautious in drawing causatlgsions about the direction of causality

because the data is cross-sectional. SFSP magmu#uadolescents’ anti-smoking beliefs, yet
schools could also be more likely to implement SRBEn adolescents are more anti-smoking.
Another reason to be cautious is the possibilitystthool-level confounders that were not taken
into account, like the possibility that schoolstwstronger SFSP provide more health education

about smoking.

Third, the surveys included generic statementsdasure SFSP, consequently neglecting some
city-specific nuances. For example, some schoolampere prohibit smoking not only inside
but also outside the school premises, yet thisdcoat be included in our calculation of SFSP

scores.

Fourth, the two items for calculating the socidtelief scale were based on a validated scale
(Stuber et al., 2008), yet showed only a SpearmanvB coefficient of 0.46. We chose to keep
the scale as the items measure different dimensibaecietal beliefs, but the low reliability

also implies that the results for societal belgfeuld be interpreted with caution.

4.3. Interpretation of results

Our findings showed that SFSP generally assoces® frequently with anti-smoking beliefs
among adolescents in permissive families, relativethose in prohibitive families. This

corresponds with the expectation that, as put foiwa the introduction section, adolescents
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from permissive families experience relatively mogsistance when exposed to SFSP due to
an incongruence between the family and school sghdiis result warns us that SFSP may
be less effective for adolescents who have a velgtihigh a priori chance to start smoking,

therewith possibly contributing to the increasirapecentration of smokers among the more

disadvantaged groups (Kuipers et al., 2014).

For anti-smoking health beliefs, we found a positgsociation with staff-reported SFSP. This
corresponds with a study that showed a positivectson between adolescents’ perception
that SFSP exist and the perceived harm of smoland,with qualitative studies that linked
weak SFSP to adolescents’ thinking that smokimgpiso unhealthy (Baillie et al., 2008; Clark
et al., 2002; Lipperman-Kreda and Grube, 2009)ikaly explanation for our finding could
therefore be that strong SFSP ensures there isam for adolescents to doubt why schools,

as a key institute during adolescence, would nohipit them to smoke.

For anti-smoking social beliefs, we found an ineeassociation (i.e. more pro-smoking) with
staff-reported SFSP, but only among adolescentmaking permissive families. Previous
studies on SFSP similarly showed that some adaleseeray, in response to SFSP, think it
looks cool to be sanctioned in front of peers agt@ve smoking in a peer-group as a means
to challenge school authority (Croghan et al., 2008ner and Gordon, 2004). Also, studies
exploring how the family influences adolescentsbking showed that the number of smoking
friends is an important mediator (Simons-Morton d&mathat, 2010). The association thus
suggests that exposing adolescents from permitsivides to SFSP may cause them to believe

that smoking is beneficial to gain social statu®agitheir peers.

For anti-smoking societal beliefs, we found an ratéon between family norms and
adolescent-perceived SFSP, and an association éretagmlescent-perceived SFSP and anti-

smoking societal beliefs among adolescents in sngofrohibitive families. This corresponds
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with prior studies showing that smoke-free policreay contribute to the development of
beliefs that could lead to the discrimination ofad@rs (Chapman and Freeman, 2008; Evans-
Polce et al., 2015). However, our findings indicttat it is primarily adolescents with the
lowest chance to become smokers (i.e. prohibiteilly norms) who are the ones who may
develop such beliefs. While anti-smoking societidfs likely protect these adolescents even
further against the initiation of smoking (AlamandaGlantz, 2006), the literature concurrently
warns us that these beliefs may lead to adversadtsmn individuals who are unable to quit
smoking (Bell et al., 2010; Frohlich et al., 2012)kould be that SFSP hereby contribute to the

social isolation of adolescent smokers in smokéwaiks during school hours.

We found that anti-smoking beliefs associated nodten with staff-reported SFSP than with
adolescent-perceived SFSP. This is interestingusegarevious studies more often showed that
adolescents’ perspective associates with the owgomrable than staff's reports (Galanti et
al., 2014). Both measurements thus likely represemiewhat different aspects of SFSP
implementation in the real-world, yet little is kmo about what precisely is the unique
contribution of each perspective. We consider sexgploration a priority for future studies
because it helps to interpret findings of priordé#s on SFSP that analyze both perspectives
separately as well as formulating more specifictical implications (Kuipers et al., 2016;

Lovato et al., 2006; Sabiston et al., 2009).

5. Conclusions

We found evidence that SFSP are associated witle sorti-smoking beliefs, but more so
among adolescents from smoking prohibitive familtean from permissive families. A
particular concern among the latter group is thiemital development of more pro-smoking
social beliefs. Therefore, it is important to deygetomplementary prevention programmes that

explicitly focus on helping those adolescents wiawgup in smoking permissive families.
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Table 1.Sample characteristics and school smoking preualesiratified by adolescent-
perceived and staff-reported SFSP

Total Adolescent-perceived SFSP Staff-reported SFSP
pop.
Weak Inter- Strong Weak Inter- Strong
mediate mediate
(%)* (%)? (%)? (%)? (%)? (%)? (%)?
Total (N) 10980 4122 3961 2897 4423 2632 3925
Family smoking norms
Permissive 50.6 38.8 38.6 22.6 39.9 25.2 34.9
Prohibitive 49.4 36.2 33.5 30.3 40.7 22.7 36.6
Age
14 32.1 34.5 34.3 31.1 41.8 26.9 31.3
15 45.5 39.8 33.5 26.8 39.9 23.6 36.5
16 22.4 37.3 43.8 18.8 38.8 20.5 40.7
Gender
Female 51.2 38.5 32.2 29.2 35.9 25.3 38.8
Male 48.8 36.5 40.1 23.4 44.9 22.6 325
City
Namur 13.8 0.0 74.5 25.5 56.0 24.7 19.3
Tampere 15.0 0.0 29.1 70.9 0.0 13.3 86.7
Hannover 10.2 6.7 56.3 37.0 18.6 65.6 15.9
Dublin 15.9 6.6 48.7 44.7 29.3 29.2 41.5
Latina 16.3 100.0 0.0 0.0 75.4 3.9 20.7
Amersfoort 15.7 81.6 184 0.0 81.6 18.4 0.0
Coimbra 13.2 50.9 38.7 104 7.1 28.6 64.3
Migration background
None 76.4 40.3 34.1 25.6 41.3 21.8 36.9
One parent 12.3 30.5 39.5 30.0 394 26.0 34.6
Two parents 11.3 26.4 45.6 28.0 34.2 36.3 29.5
Mother education level
Low 13.3 56.8 35.1 8.1 41.8 26.6 31.6
Middle 325 39.9 37.2 22.9 39.7 22.9 37.4
High 39.2 33.2 33.4 33.4 43.0 22.5 34.5
Unknown 15.1 26.8 41.4 31.8 33.2 27.8 39.0
Father education level
Low 17.3 52.3 37.3 104 40.6 24.5 34.9
Middle 29.4 40.4 36.2 23.4 40.0 22,5 37.5
High 35.2 33.9 315 34.6 44.8 22.1 33.1
Unknown 18.2 25.9 43.6 30.5 31.8 29.4 38.8
Smoking prevalence
(%) 10.2 13.8 9.2 6.4 12.9 8.1 8.5

! Percentage in columns.
2Percentage in rows.
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Table 2.Individual-level anti-smoking health, social andigtal beliefs, stratified by
adolescent-perceived and staff-reported SFSP

Total Adolescent-perceived SFSP Staff-reported SIS
Weak Inter- Strong Weak Inter- Strong
mediate mediate
(%) (%) (%) (%) (%) (%) (%)
Total (N) 10980 4122 3961 2897 4423 2632 3925
Health beliefs
Anti-smoking 42.8 35.2 43.5 52.7 35.5 45.9 49.1
Pro-smoking 57.2 64.8 56.5 47.3 64.5 54.1 50.9
Social beliefs
Anti-smoking 49.9 49.0 51.6 48.9 47.7 52.5 50.6
Pro-smoking 50.1 51.0 48.4 51.1 52.3 47.5 49.4
Societal beliefs
Anti-smoking 57.7 49.3 58.3 68.7 55.9 57.9 59.4
Pro-smoking 42.3 50.7 41.7 31.3 44.1 42.1 40.6

Note: Percentages in columns.



Table 3. Associations between adolescent-perceived SFSEharahti-smoking belief
outcomes, while controlling for all other covarsite

Odds ratio (95% confidence inteal)

Health beliefs

Social beliefs

Societal liEfs

Adolescent-perceived SFSP1.08 (0.94-1.25)

Covariates
Family smoking norms
Permissive
Prohibitive
Age
14
15
16
Gender
Female
Male
City
Namur
Tampere
Hannover
Dublin
Latina
Amersfoort
Coimbra
Migration background
None
One parent
Two parents
Mother education level
Low
Middle
High
Unknown
Father education level
Low
Middle
High
Unknown
Smoking prevalence
(per 10% increase)

REF
1.63 (1.50-1.77)*

REF
0.93 (0.85-1.03)
0.90 (0.80-1.02)

REF
0.82 (0.75-0.89)*

REF
2.01 (1.62-2.52)*
1.72 (1.38-2.16)*

2.02 (1.62-2.52)*
0.94 (0.73-1.19)
0.96 (0.74-1.26)
1.75 (1.40-2.19)*

REF
1.08 (0.95-1.22)
1.00 (0.88-1.14)

REF
0.89 (0.78-1.02)
1.00 (0.86-1.16)
0.82 (0.68-0.98)*

REF

1.19 (1.05-1.36)*
1.29 (1.13-1.49)*
1.00 (0.84-1.18)

0.92 (0.84-1.01)

0.89 (0.75-1.04)

1.15 (0.99-1.33)

REF REF
1.24 (1.15-1.35)* 1.75 (1.61-1.90)*

REF OR
1.02 (0.93-1.12) 0.91 (01836)
1.06 (0.94-1.19) 0.87 (00799)*
REF REF
0.76 (0.70-0.82)*  1.100(%t1.19)*

REF REF

0.90 (0.71-1.15) 2.51 (2.01-3.15)*
0.99 (0.77-1.27) 1.81 (1.43-2.28)*
0.43 (0.33-0.55)* 1.68 (1.34—2.11)

0.55 (0.41-0.72)*  0.89 (0.69-1.14)
0.69 (0.51-0.93)* 541(1.17—2.01)*

0.97 (0.75-1.25) 0@.34-0.55)*
REF REF
0.92 (0.82-1.04) 5 (0B4-1.08)

1.05(0.92-1.19) 14 {1.00-1.31)*

REF REF
0.97 (0.85-1.11) 1.09%6-1.25)
0.96 (0.83-1.10) 1.193:138)*
1.07 (0.89-1.27) 0(982-1.19)

REF REF
0.93 (0.82—1.05) 1.006-1.22)
0.85(0.74-0.97)*  1.150(k-1.32)*
1.00 (0.85-1.18) 1@OG-1.25)

1.01 (0.91-1.12) 0.97 (0.89-1.07)

Note: ORs represent the odds more anti-smoking beligfsavone point increase in the covariate.
* Statistical significance at the 0.05 level.
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Table 4. Association of adolescent-perceived SFSP andgpéirted SFSP with the smoking
belief outcomes, according to family smoking norms

QOdds ratio (95% confidence inteal)

Total Health beliefs Social beliefs Societal beliefs
population
Adolescent-perceived 10980
SFSP
Family smoking normis
Permissive 5552 1.07 (0.92-1.26) 0.84 (0.71-1.01) 1.06 (0.90-1.25)
Prohibitive 5428 1.09 (0.94-1.27) 0.93 (0.78-1.10) 1.24 (1.06-1.46)*
Staff-reported SFSP
Family smoking normis
Permissive 5552 1.09 (0.97-1.23) 0.83 (0.7296.96 0.96 (0.84-1.09)
Prohibitive 5428 1.14 (1.02-1.29)* 1.05 (0.92-1.16) 1.08 (0.95-1.24)

Note: Relative difference between adolescents in smofiingibitive versus permissive families in the odéia
one category increase in the anti-smoking beliefeséor adolescents in schools with a one poinhdéigsFSP
score. Controlling for all covariates as in Table 3

* Statistical significance at the 0.05 level.

1 The main effect for the different groups was calted with the same model, by changing the refergnmap.



