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Abstract

Background—Longitudinal studies from the U.S. suggest a causal relationship between
exposure to images of smoking in movies and adolescent smoking onset.

Purpose—This study investigates whether adolescent smoking onset is predicted by the amount
of exposure to smoking in movies across six European countries with various cultural and
regulatory approaches to tobacco.

Methods—Longitudinal survey of 9987 adolescent never-smokers recruited in the years 2009—
2010 (mean age 13.2 years) in 112 state-funded schools from Germany, Iceland, Italy, The
Netherlands, Poland, and the United Kingdom (UK), and followed-up in 2011. Exposure to movie
smoking was estimated from 250 top-grossing movies in each country. Multilevel mixed-effects
Poisson regressions were performed in 2012 to assess the relationship between exposure at
baseline and smoking status at follow-up.

Results—During the observation period (M=12 months), 17% of the sample initiated smoking.
The estimated mean exposure to on-screen tobacco was 1560 occurrences. Overall, and after
controlling for age; gender; family affluence; school performance; TVscreen time; personality
characteristics; and smoking status of peers, parents, and siblings, exposure to each additional
1000 tobacco occurrences increased the adjusted relative risk for smoking onset by 13% (95%
Cl1=8%, 17%, p<0.001). The crude relationship between movie smoking exposure and smoking
initiation was significant in all countries; after covariate adjustment, the relationship remained
significant in Germany, Iceland, The Netherlands, Poland, and UK.
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Conclusions—Seeing smoking in movies is a predictor of smoking onset in various cultural
contexts. The results confirm that limiting young people’s exposure to movie smoking might be an
effective way to decrease adolescent smoking onset.

Introduction

Methods

In 2012, the U.S. Surgeon General determined that: “The evidence is sufficient to conclude
that there is a causal relationship between depictions of smoking in the movies and the
initiation of smoking among young people.”?

However, robust longitudinal evidence on this relationship derives almost entirely from
studies of adolescents in the U.S. Apart from two longitudinal studies (one from the North of
Germany, the other from Mexico?3), studies from elsewhere in the world of the relationship
between “movie smoking” and young people’s own smoking have been cross-sectional.4-11
It is therefore unclear whether the U.S. Surgeon General’s conclusion about causality is
applicable outside the U.S.

Although most European countries have ratified the WHO Framework Convention on
Tobacco Control, which recommends modification of the movie rating system so that new
movies portraying smoking are classified as appropriate for adults only,12:13 there has, with
the exception of Great Britain, been almost no discussion or action in Europe.* Studies of
young people from a number of very different European countries (Germany, Iceland, Italy,
The Netherlands, Poland, and UK) have found that all have access to substantially more
movies containing smoking than adolescents in the U.S.1518 This lack of action might be
due to the limited longitudinal evidence to support policy outside the U.S.

The present study addresses this relative paucity of longitudinal research pertaining to
European youth by reporting the results of a large-scale longitudinal survey of young
adolescents in six European countries. Exposure to movie smoking was assessed in more
than 16,000 adolescents, and the incidence of smoking onset was determined 1 year later to
investigate whether exposure to movie smoking predicted smoking onset, overall and
separately by country, before and after adjustment for other known risk factors for smoking
onset.

Design, Procedure, and Study Sample

A school-based longitudinal study was conducted in six European countries by research
centers in Germany (Kiel); Iceland (Reykjavik); Italy (Turin and Novara); Poland (Poznan);
The Netherlands (Nijmegen); and UK (Glasgow). To permit linking of the baseline and
follow-up survey, each questionnaire was labeled with a seven-digit individual code
generated by the student, following a procedure tested in previous studies.l” Ethical
approval for the research was gained from the relevant ethical body in each country.
Additional approvals (e.g., from educational authorities and individual head teachers) were
sought as required. Further details are given elsewhere.’

Students were recruited from 865 classes in 114 schools. Baseline surveys (/=16,551) were
conducted between November 2009 and June 2010, and follow-up surveys were conducted
between January and May 2011 (mean between-wave interval=12 months; range: 10-14
months). Of these 16,551 students, it was possible to match follow-up data for 13,642
students (82%) from 843 classes in 112 schools, including 9987 students who had never
smoked a cigarette at baseline, the sample for this analysis of smoking onset. Country-
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specific overall matching rates and other sample details are available in Appendix A
(available online at www.ajpmonline.org).

Exposure to smoking in movies—Research centers in each country compiled a list of
the most commercially successful box-office hits in their country, using publicly available

data on movie revenues. For each movie, students indicated how often (never, once, twice,

more than two times) they had seen it. For the present analysis, answers were dichotomized
into ever seenand never seen.

In a parallel procedure, all included movies were content-coded with regard to tobacco
occurrences. A tobacco occurrence was counted each time a major or minor character
handled or used tobacco in a scene or when tobacco use was depicted in the background
(e.g., “extras” smoking in a bar scene). Exposure to movie smoking was estimated for each
student by summing the number of tobacco occurrences in each movie they had seen.
Further details regarding the procedure, the sample of movies, and the inter-rater reliability
can be obtained elsewhere.’

Smoking behavior—The current study assessed lifetime smoking experience at both time
points by asking: How many cigarettes have you smoked in your life? (never smoked, just a
few puffs, 1-19 cigarettes, 20 —100 cigarettes, or >100 cigarettes). The sample analyzed here
is restricted to those who had never smoked at baseline; hence, any smoking reported at the
follow-up survey, even just a few puffs, was considered initiation of smoking.

Covariates—A number of covariates were included (Appendix B, available online at
www.ajpmonline.org provides details) that could confound or modify the relationship
between exposure to smoking in movies and smoking initiation, including
sociodemographics (gender, age, family affluence); personal (school performance, TV
screen time, sensation seeking, and rebelliousness); and social environmental (smoking of
peers, parents and siblings) characteristics. The list of covariates mirrored that of previous
studies on movie smoking.418:19

Data Analysis

All data analyses were conducted in 2012 with Stata 12.0. Bivariate associations between
the study variables were analyzed with Spearman rank correlation coefficients. The crude
and adjusted associations between exposure to movie smoking and smoking initiation were
analyzed with multilevel mixed-effects Poisson regressions (uncentered data in all analyses).
Poisson regression allows for the presentation of incidence rate ratios (IRRs) and 95% Cls
for the relationship between movie smoking occurrences and smoking onset. IRRs were
calculated for the exposure to every 1000 smoking occurrences. Because the data were
clustered at the country, school, and classroom level, random intercepts for all three levels
were included in the crude and adjusted models. Crude models were specified with movie
smoking entered as the only fixed effect. In the adjusted models, all covariates were
additionally entered as fixed effects. Pairwise comparisons after logistic regression were
Bonferroni-adjusted. Missing data were handled by list-wise deletion.

A sensitivity analysis was undertaken to assess the specificity of the association between
exposure to movie smoking and smoking initiation. In this separate analysis, a variable
assessing the absolute numbers of movies seen by a student was added to the regression
model. Adding the measure of general movie exposure allows a test for whether the reported
associations are specific to the smoking imagery because the amount of movie smoking
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exposure might be only a marker variable, indicating students that have high movie
exposure in general.

Descriptive Statistics at Baseline and Attrition Analysis

Table 1 gives descriptive statistics for all never-smokers at baseline, for those lost to follow-
up, and for the final analyzed sample of baseline never-smokers, allowing comparisons of
differences due to attrition. Never-smokers lost to follow-up were significantly older; more
often male; had lower scores on the family affluence scale; rated their school performance
more poorly; had higher scores in sensation-seeking/rebelliousness; had more friends,
siblings, and parents who smoked; and were more often recruited from schools in Poland or
Iceland.

Smoking Initiation During the Observation Period

Overall, 17% of the sample initiated smoking during the observation period. The incidence
rate was 6% in Iceland, 17% in Germany, 18% in UK, 20% in Italy, 22% in The
Netherlands, and 23% in Poland, with significant pair-wise comparisons for Germany vs
Poland (p<0.001); UK vs Poland (p=0.001); and Iceland vs all other countries (all five p-
values <0.001). After adjustment for between-country age and gender differences, the only
remaining significant difference in smoking initiation was between Iceland and all other
countries (all five p-values <0.001). The predicted age- and gender-adjusted incidence rates
were 6% for Iceland; 19% for Germany, Italy, and UK; 20% for Poland; and 21% for The
Netherlands, respectively.

Exposure to Smoking in Movies

Association

Overall, 71% of the total 655 movies included at least one tobacco occurrence, with a range
of 0-423 and a mean of 28.5 occurrences per movie. On average, the analyzed sample had
seen 20 (SD=9) of the 50 movies on their movie list, which translated into an estimated
mean individual exposure to on-screen tobacco of 1560 (median=1269, SD=1169)
occurrences with a range of 0—6429 occurrences, based on the extrapolation to the respective
250 movies. The highest exposure was found for Icelandic students (M=1942 occurrences);
followed by Polish (M=1850); Italian (M=1548); Scottish (M=1538); Dutch (M=1209); and
German students (M=1014).

Between Exposure to Smoking in Movies and Adolescent Smoking Initiation

Figure 1 shows the unadjusted and adjusted association between exposure to movie smoking
and adolescent smoking initiation for each country, and in the overall sample. The curves
illustrate a monotonic increasing relationship through the exposure range for each country.
The intercepts illustrate the different initiation rates in the six countries. Figure 1 also reports
the crude and adjusted IRRs associated with exposure to 1000 tobacco occurrences, overall
and by country. There was a significant crude association between exposure to movie
smoking and smoking onset in the overall sample and in each country model, with the
highest risk increase in Iceland (50% higher smoking incidence per 1000 occurrences) and
the lowest risk increase in Italy (15%).

After adjustment for age, gender, family affluence, school performance, TV screen time,
sensation-seeking/rebelliousness, and smoking in the social environment, exposure to movie
smoking was still significantly related to smoking onset in the overall sample and in five of
the six country-specific models (Germany, Iceland, The Netherlands, Poland, and UK).
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Overall, the adjusted IRR was 1.13 (95% CI=1.08, 1.17, p<0.001) for each additional 1000
occurrences of movie smoking exposure. The strongest adjusted association was found in
the Scottish sample (adjusted IRR = 1.21 per 1000 occurrences, 95% CI=1.09, 1.34,
p<0.001); there was no adjusted association found for Italy (IRR = 1.03, 95% CI=0.93, 1.15,
nonsignificant).

Sensitivity Analysis

A sensitivity analysis was conducted by additionally controlling for the absolute numbers of
movies a student reported having seen. The correlation between exposure to movie smoking
and number of movies seen was r=0.77. Despite this high correlation, exposure to movie
smoking was still associated with smoking onset (adjusted IRR = 1.11, 95% CI1=1.04, 1.19,
p=0.003), whereas number of movies seen was not (adjusted IRR = 1.05, 95% CI1=0.98,
1.13, p=0.156). To have comparable IRRs in this analysis, both variables were parsed into
quartiles, with IRRs indicating the risk of smoking onset for each quartile of movie smoking
exposure and number of movies seen, respectively.

Discussion

Limitations

The results show that an exposure to 1000 smoking depictions increases the relative risk of
initiating smoking by about 13%. To our knowledge, this is the largest cross-cultural
longitudinal study on the association between smoking in movies and smoking onset in
youth. The study fills a gap in current understanding, showing that the well documented
longitudinal finding among U.S. adolescents also applies in European countries. The
association holds despite (1) controlling for a number of confounding influences, including
the propensity to watch many movies, suggesting that the effect is specific to smoking in
movies; and (2) the various cultural and regulatory environments in the six studied European
countries.

The only exception was Italy, where no association was found after covariate control. From
a theoretic perspective, there is no immediate explanation for this result, aside from random
variation. However, from a more empirical perspective, the result is in line with the earlier
work on movie smoking showing that effects are dependent on risk status.220 The rate of
non-analyzed students was higher in Italy than the average (35% vs 25%) due to a higher
rate of ever-smokers at baseline. There were also differences in the (analyzed) Italian never-
smokers who were (compared to the average never-smokers of the other five countries)
significantly more often males, reported lower family affluence, lower school performance,
higher TV screen times, were higher in sensation-seeking and more often reported having
fathers and friends who smoke. Further studies are needed to shed light on reasons for these
differences.

This study is subject to limitations inherent in any observational study. Loss to follow-up
can affect generalizability, especially if there is selective attrition. In the present study,
adolescents at higher risk of smoking were more likely to be lost to follow-up, which might
have led to an overestimation of the “true” association. However, the follow-up retention
rate was high, more than 80%, cushioning the attrition effects. In addition, there was control
of a large number of variables known to be important confounders, as identified in other
studies. The fact that general movie exposure did not eliminate the association between
movie smoking exposure and youth smoking initiation adds weight to the claim that it really
is the smoking in movies that is associated with smoking onset in adolescents. However, as
with any observational study, it is always possible that the results may be biased by
unmeasured confounding.?!
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This study provides persuasive evidence of a robust longitudinal association between seeing
images of smoking in movies and smoking onset among adolescents in several European
nations. This evidence provides further support for the implementation of the policies
outlined in the Framework Convention for Tobacco Control aimed at limiting youth
exposure to smoking in movies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Descriptive sample statistics at baseline and attrition analysis

Country
Germany
Iceland
Italy
The Netherlands
Poland
United Kingdom
SOCIODEMOGRAPHICS
Age at baseline, M (SD)
Gender
Female
Male
Family Affluence
Low
Medium
High
PERSONAL CHARACTERISTICS
School performance
Below average
Average
Good
Excellent
TV screen time per day, hours, M (SD)
Sensation-seeking and rebelliousness, M (SD), range: 04
SOCIAL ENVIRONMENT
Peer smoking
None
A few
Some
Most/all
Mother figure smoking
No
Yes
Father figure smoking
No
Yes
Any sibling smoking

Baseline
never-smokers

(n=11691)
%

17.2
20.6
13.8
8.3
20.3
19.8

13.19 (1.11)

50.7
49.3

8.3
35.5
56.2

43
29.2
46.0
205

1.77 (1.18)

1.12 (0.66)

54.5
27.1
13.2
5.1

77.6
22.4

71.4
28.6

Lost to
follow-up

(n=1704)
%

15.7
23.9
8.8
6.7
28.3
16.6

13.44

47.2
52.8

10.7
34.7
54.6

72
318
420
19.1

1.79 (1.24)

1.21(0.72)

47.9
29.2
151

7.9

73.3
26.7

67.7
32.3

Analyzed
Sample

(n=9987)
%

17.4
20.1
14.7
8.6
18.9
20.3

13.15 (1.10)

51.3
48.7

7.9
35.7
56.4

338
28.8
466
20.8

1.76 (1.17)

1.10 (0.65)

55.7
26.8
12.9
4.6

78.3
217

72.1
27.9
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p-value

<0.001

<0.001

0.002

0.001

<0.001

0.420
<0.001

<0.001

<0.001

<0.001

Page 9



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Morgenstern et al.

No
Yes

Baseline
never-smokers

(n=11691)
%
87.8
12.2

Lost to
follow-up

(n=1704)
%
83.4
16.6

Analyzed p-value
Sample

(n=9987)
%
88.6

<0.001
115
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