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Abstract
Aims—To determine if adolescents who report that their parents restrict viewing movies based on
rating have a lower risk of trying smoking and drinking alcohol in the future.

Design—Prospective observational study. A cohort of 2110 German adolescents younger than 15
years who had never smoked or drunk alcohol at baseline were surveyed 12–13 months later to
determine smoking and binge drinking initiation. Risk of substance use was assessed as a function
of parental restriction on viewing FSK-16 movies (movies that only those aged 16 years and over
would be allowed to see in theaters).

Findings—The percentage of students who tried smoking was 16.3%, 10.9% initiated binge
drinking and 5.0% used both substances during the follow-up period. There was a significant effect
of parental movie restriction on each substance use outcome measure after controlling for covariates.
Compared with adolescents whose parents never allowed them to view FSK-16 movies, the adjusted
relative risk [(RR) (95% confidence interval (CI)] for use of both substances were 1.64 (1.05–2.58)
for adolescents allowed to view them once in a while, 2.30 (1.53–3.45) for sometimes and 2.92 (1.83–
4.67) for all the time. FSK-16 restrictions were associated with lower viewership of all classes of
movies, but especially FSK-16/18 movies; in addition, FSK-16 restrictions were associated with
substantially lower exposure to movie depiction of tobacco and alcohol use, suggesting a mediational
mechanism for the association.

Conclusions—Among young adolescents, parental restriction from viewing movies rated for older
adolescents/adults decreases the risk of substance use in the future.
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INTRODUCTION
Substance abuse remains a major threat to adolescent health in western cultures [1,2]. The onset
of smoking and alcohol use, behaviors acquired in large part through observation and imitation
[3], occurs typically during childhood or adolescence [4]. Children begin assimilating
behavioral scripts for substance use prior to school entry [5], through imitation of role models,
beginning with parents. Beyond direct observation of family and peers, various media play an
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important social-influence role in contemporary western cultures by depicting and helping to
define modern societal norms [6]. Movies are a particularly salient type of media vis-à-vis
substance use. Multiple studies have linked seeing smoking in movies with adolescent smoking
[7-10]; additional studies have linked viewing drinking in movies with teen drinking [11,12].

These findings have prompted a search for factors that could reduce children’s exposure to
movie smoking and alcohol depictions or ameliorate its influence. However, few substance-
use interventions directed towards youth focus upon limiting contact with media. To the extent
that parents control media access, they could influence how much smoking and drinking
children view. Movie ratings systems, present in most countries, are designed to limit access
of children to unsuitable movie content. Although ratings vary from country to country, the
systems generally rate on violence, profanity and sex, neglecting the consideration of exposure
to alcohol and smoking. This is significant, given the links noted above, and due to content
analyses showing that smoking and alcohol use are more prevalent in adult-rated movies, at
least in the United States [13-15]. Ratings systems also differ across countries with respect to
how the agency or organization promulgates the ratings and how they are enforced. For
example, in the United States the ratings system is voluntary and implemented by the movie
industry. This ratings system is ‘designed to give parents information’ about movies and
restricts access at the theater, but only if the underage patron is not with a parent. Youth are
allowed to enter any movie at the theater irrespective of age if their parent is present. In contrast,
the ratings system in the United Kingdom is run by a government body, making age
recommendations that are enforced at theaters regardless of parental preference. We are not
aware of a ratings system that restricts media brought into the home, where children and
adolescents may watch whatever their parents allow. Increasingly, through television and
DVD, children and adolescents have access to many movies that would be otherwise restricted
in theaters. Thus, parental rules about media use are an important adjunct to movie ratings
systems in all countries.

Cross-sectional studies [16-19] indicate that young adolescents in the United States report a
range of parental restrictions on ‘R-rated’ movies, which means that seeing these kinds of
movies in a theater under the age of 17 requires an accompanying parent or adult guardian.
Such restrictions are linked with less movie exposure, and those who report parental restrictions
are less likely to smoke and drink. Longitudinal studies [20,21], also conducted in the United
States, indicate that teens who report parental restriction on viewing R-rated movies are less
likely to smoke in the future. These studies are consistent in showing a dose relationship
between parental movie restriction and teen substance use, and in showing that the relation is
independent of a number of other factors including general parenting style. Until the present,
these studies have not been replicated in other countries. Studies of German youth suggest that
teen exposure to movie depictions of smoking and alcohol use (from US films) may rival the
exposure of US adolescents, and that this exposure is also associated with use of both
substances [12,22,23]. Thus, it is possible that parental restriction from viewing movies rated
for older adolescents and adults may prevent smoking and drinking in Germany. This study
aimed to examine parental movie restriction in German adolescents and its association with
the initiation of smoking and alcohol binge drinking using a prospective design; and to test,
for the first time, the hypothesis that parental movie restriction could delay or prevent use of
both substances.

METHOD
Study sample

As has been reported previously, 42 randomly selected secondary schools from Schleswig-
Holstein, Germany, were invited to participate in a school-based survey [12,22]. In 2005, a
self-administered written survey was distributed to adolescents (aged 10–16 years) enrolled in
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the 27 participating schools, and was repeated 12–13 months later. Trained research staff
administered both confidential surveys during class time with parental written permission and
student assent. The study was approved by the Ministry of Cultural Affairs of the Bundesland
Schleswig-Holstein. Follow-up surveys were completed for 2315 of 2653 (87.3%) students
younger than 15 years, who had never smoked or drunk alcohol without parental knowledge
at baseline. After excluding 205 surveys (8.9%) for missing data on one or more variables in
the analysis, the final sample consisted of 2110 adolescents.

Predictors of sample attrition were younger age, male gender, being higher on sensation
seeking/rebelliousness, attending a lower socio-economic status (SES) school, having more
friends who smoke, having parents who drink less frequently and less parental movie
restriction. Attrition was not predicted by parenting style.

The German and US film ratings systems
In the United States, the movie ratings system is a voluntary system operated by the US Motion
Picture Association of America (MPAA) and the National Association of Theater Owners
(NATO). The ratings are intended to provide parents with advance information so they can
decide for themselves which films are appropriate for viewing by their own children. In
Germany, the ratings system is run by the Freiwillige Selbstkontrolle der Filmwirtschaft
(Voluntary Self-Control of the Film Business: FSK), a Society of the German film industry.
The FSK has established a ratings system comparable in many ways to the MPAA ratings
system. Both systems are voluntary and run by their respective film industries; however, film
producers in the United States may distribute unrated versions of a movie (e.g. on DVD),
whereas a 2002 revision of the German Youth Protection Act requires that any media made
available to the public carry an FSK certificate. To obtain FSK certification, each film is viewed
by a rating board and classified into age categories based on the board’s opinion; the board
does not publish objective criteria for their decisions, but violence figures prominently in their
decision making. The FSK film ratings include the following categories:

FSK-0: for all ages;

FSK-6: no one under 6 years admitted;

FSK-12: only those who are 12 years or older admitted, children between 6 and 11 years
only when accompanied by parent or legal guardian;

FSK-16: only those who are 16 years or older admitted; and

FSK-18: only those who are 18 years and older admitted.

The FSK-16 rating was selected as the appropriate German query for parental movie restriction
because the majority of the adolescents surveyed in this study were younger than age 16, and
because it was the category most similar to the one used in assessing parental restriction in the
US studies on this topic. In comparison, the current voluntary movie ratings system by the
MPAA takes into account elements of theme, language, violence, nudity, sex and drug use
when rating movies G, PG, PG-13 or R or NC-17 as follows:

G: general audiences, all ages admitted;

PG: parental guidance suggested, some material may be not suitable for children;

PG-13: parents strongly cautioned, some material may be inappropriate for children under
13 years;

R: restricted, under 17 years requires accompanying parent or adult guardian; and

NC-17: no one under 17 years admitted (rarely used in the United States).
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Table 1 gives a comparison of the German and US ratings system by cross-tabulating FSK
rating against MPAA rating for 398 movies used in the survey of the German adolescent sample
(see description of the survey below). The table illustrates that the ratings were related;
nevertheless, there was substantial disagreement. For example, some 26% of the FSK-12
movies were rated R in the United States, and 22% of the FSK-16 movies were rated either
PG or PG-13 in the United States.

Risk factor assessment
Parental restriction of FSK-16 movies was determined at baseline by asking: ‘How often do
your parents let you watch movies or videos that are rated for 16-year-olds?’. Answers included
‘never’, ‘once in a while’, ‘sometimes’ and ‘all the time’.

Potential confounders were also measured including: age; gender; school performance (‘How
would you describe your grades last year?’: excellent, good, average, below average); and
rebelliousness and sensation-seeking (12-item index, Cronbach’s alpha = 0.77). These two
personality characteristics were combined into a single scale, with higher scores indicating
greater propensity for rebelliousness and sensation seeking. Type of school was used as a proxy
for SES. The school system in Schleswig-Holstein and other German Bundesländer selects
students at a very early stage—after 4th grade—into several types of school. This selection
process is driven largely by the SES of the parents [24]. A general measure of parenting style
was also included (eight-item index, alpha = 0.64) [25] in order to control for the possibility
that parents who were viewed generally as more responsive and demanding by their adolescents
would also impose greater media restrictions and be more likely to address smoking and
drinking. Higher scores on parenting style are indicative of higher levels of demandingness
and responsiveness. Parent smoking, sibling smoking and friend smoking was assessed and
categorized (yes/no). Peer alcohol use was measured with the item ‘How many of your friends
drink alcohol’ (none, some, most, all) and parental alcohol use with the question ‘Which of the
following statements best describes how often your parents drink alcohol?’ (never, once a year,
once a month, once a week, every day). The measures have been described in detail elsewhere
[12,22] [A copy of the measures can be obtained from the authors (mail: hanewinkel@ift-
nord.de)].

Outcome assessment
Outcomes of analyses included onset of smoking, onset of binge drinking, and both outcomes.
Initiation of smoking was determined at baseline and follow-up by asking: ‘How many
cigarettes have you smoked in your life?’. Response options included ‘none’, ‘just a few puffs’,
‘1–19 cigarettes’, ‘20–100 cigarettes’ and ‘more than 100’ [26]. Only baseline never-smokers
(those who answered ‘none’) were included in these analyses. A student who reported any
smoking behavior at follow-up was classified as having tried smoking during the observation
period. Initiation of binge drinking was assessed through the question: ‘Have you ever had five
or more drinks of alcohol in a row, that is within a couple of hours?’ (yes, no). Questions about
alcohol use were qualified with the statement: ‘By alcohol we mean beer, wine, alcopops,
punch, and other alcohol beverages like vodka or rum’. Only students who reported never
drinking alcohol at baseline were included in the analysis of binge drinking onset. Students
who reported having tried smoking and having drunk five or more drinks of alcohol in a row
were classified as use of both substances during the observation period. Only students who had
tried neither substance at baseline were included in this third set of analyses.

Assessment of movie exposure
We used a population-based assessment of exposure to movies to examine exposure to FSK-0,
FSK-6, FSK-12, FSK-16 and FSK-18 movies in the survey sample, as well as smoking and
alcohol in these movies. To obtain a population-based estimate of exposure to popular movies,
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a unique list of 50 movie titles was selected randomly for each adolescent from a sample of
398 popular contemporary movies released between 1994 and 2004 in German cinemas. These
movies were box office hits in the United States and Germany as well. German box office
success was determined by the German Federal Film Board (FFA), a German institution
incorporated under public law, which has a website (http://www.ffa.de/) giving detailed
information on the number of cinema visitors per movie per year. We selected the top 25
German box-office hits each year from 1994 to 2001 (n = 172 were internationally distributed
movies) and the top 100 German box office hits from 2002 to 2004 (n = 226 were internationally
distributed movies). This list of movies represents 80% of the German box office hits within
this time-frame; the excluded movies were German or European in origin. Trained coders
counted the number of occurrences of smoking in each movie using methods described
previously [13].

Exposure to these movies was assessed by asking each student to indicate what films he or she
had seen. Since each list was selected randomly, each contained an FSK mix that was
comparable to the parent sample of movies. To examine the effect of FSK restriction on movie
exposure, we report the relation between FSK restriction and the number of movies in each
rating category the child reported seeing. We calculated exposure to movie smoking [22] and
alcohol [12] as reported previously.

Statistical analysis
Using STATA version 9.2 (Stata Corp, College Station, TX, USA) for all analyses, the χ2-test
was used to evaluate the association between FSK restriction and covariates, and FSK
restriction and movie exposures. Univariate analysis of variance (ANOVA) and t-test were
used to evaluate the association between FSK movie restriction and covariates. Trying
smoking, binge drinking and use of both substances were examined as a function of parental
restriction from viewing FSK-16 movies and other covariates, using generalized linear models
[27] to determine adjusted relative risks (ARRs) and 95% confidence intervals (CIs) during
the follow-up period for each of these substance use outcomes. A log link, rather than logistic
regression, was used so that ARRs could be estimated directly. As data were gathered at the
school-level, STATA’s ‘cluster’ command was used to generate clustered robust standard
errors. Multivariate analyses were used to create fully adjusted models. Indexed variables
(sensation seeking/rebelliousness and parenting style) were entered as continuous variables
into multivariate models. The scale for parental movie restriction was reversed so that higher
values indicate higher restriction. To examine which movie exposure factors were associated
with FSK restrictions, we calculated exposure across each of the categories. Results were
considered statistically significant if P < 0.05, using a two-sided test.

Finally, we tested for indirect (mediated) effects of parental movie restriction on substance use
initiation by specifying a longitudinal path model with movie restriction at time 1 and
covariates as exogenous variables, exposure to substance use in movies as the mediator, and
substance use initiation at time 2 as the criterion. In this model, exposure to substance use in
movies was the sum of the time 1 number of smoking occurrences divided into 11 quantiles
and hours of alcohol exposure divided into 11 quantiles resulting in a composite score with the
range 0–20. The criterion measure was a sum score of the two binary outcomes smoking and
binge drinking initiation, with value 0 meaning no initiation, value 1 meaning initiation of one
substance, value 2 meaning initiation of both substances. The analysis was performed in AMOS
version 16.0 [28], path estimates were calculated by maximum likelihood estimation.
Significance of indirect effects was tested with bootstrap approximations obtained by
constructing two-sided bias-corrected 95% CIs [29-31].
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RESULTS
Sample description and relation between parental FSK-16 restriction and covariates

The final sample of 2110 students had a mean age of 12.3 years at baseline [standard deviation
(SD) = 0.98] and contained 45% boys. Forty-five per cent had at least one parent member who
smoked and 35% had parents who drank alcohol at least on a weekly basis. Forty-one per cent
of students reported that their parents never allowed them to view FSK-16 movies, 28% were
allowed once in a while, 22% were allowed sometimes and 9% all the time.

Weaker FSK-16 restrictions were associated significantly with older age; male gender;
attending schools representing lower SES; poorer school performance; having friends/siblings/
parents who smoke, friends who drink, or parents with lower responsiveness/demandingness;
and having higher sensation seeking and rebelliousness scores.

Predictors of substance use
Overall, by the 12–13-month follow-up, some 16.3% of the youth had started smoking, 10.9%
had initiated binge drinking and 5.0% had engaged in both behaviors. Multivariate analysis
was used to control for the effects of multiple covariates, and Table 2 gives crude and adjusted
RRs for all three substance use outcomes as a function of parental FSK-16 restrictions and
covariates. With covariate controls, parental FSK-16 movie restriction retained a strong and
statistically significant effect on each substance use outcome. In all cases, the dose–response
relationship was retained in the multivariate analysis, with those adolescents in less restrictive
FSK-16 categories (more often allowed to view) having a statistically significant higher risk
of substance use (with the exception of the ‘once in a while’ category in the tried smoking
analysis). The associations with teen smoking and binge drinking were independent of general
parenting style; in fact, parenting style retained no independent association with any substance
use outcome in the multivariate models. In addition, parent smoking was not associated
independently with smoking or use of both substances. Higher levels of parent drinking were
associated with adolescent alcohol use but not with use of both substances.

Movie exposure and FSK-16 restriction
Table 3 shows the relationship between parental FSK-16 restriction and various aspects of
movie exposure. Adolescents who reported FSK-16 restriction had lower exposure to movies
of all rating categories. However, the differences in mean are smaller and there is less of a clear
response across categories for FSK-0 and FSK-6 movies compared with FSK-12 and
FSK-16/18 movies. Additionally, there was a dose–response for exposure to movie smoking
and alcohol use. From the sample of 398 movies, adolescents who were never allowed to watch
FSK-16 movies had seen about one-third as much movie smoking and movie alcohol use
compared with adolescents who were allowed to watch all the time.

Test for indirect effects
To investigate further the assumed relationships of FSK-16 movie restriction, exposure to
substance use in movies and substance use initiation, we performed a mediation analysis with
amount of exposure to substance use in movies as the mediating variable. All covariates were
included as exogenous variables in the model, presented in Fig. 1. Measures of fit indicated a
satisfactory fit of the model to the data, e.g. χ2 (6; n = 2110) = 133.15; comparative fit index
(CFI) = 0.96; root mean square error of approximation (RMSEA) = 0.10. Several of the
exogenous variables, including parental movie restriction, had significant direct effects on
amount of exposure to substance use in movies and/or substance use initiation.

Regarding the primary hypothesis, the analysis revealed that parts of the effect of parental
restrictions on substance use initiation were indeed mediated by movie exposure, as there was
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a significant difference between the total and the direct effect of movie restrictions on substance
use initiation (−0.037, bootstrap standard error = 0.007; P < 0.001).

DISCUSSION
Young German adolescents who report that their parents restrict them from watching movies
rated for older adolescents or adults have a substantially lower risk of trying smoking, binge
drinking and engaging in use of both substances in the future. This is the first study to examine
parental restriction on movie viewing outside the United States, and offers a strong replication
of the US findings. Interestingly, the association between movie restriction and decreased
substance use seems to apply across these two countries despite substantial disagreement on
what constitutes ‘adult’ material as reflected by different ratings for the same films. Both rating
systems neglect the consideration of exposure to alcohol and smoking. The US rating system
focuses to a great extent upon profanity and sex, while the German rating system focuses
primarily upon violence. Nevertheless, content analyses indicate that more mature-rated
movies depict more smoking and alcohol scenes [11,13]. The association between movie
restriction and decreased substance use is independent of a number of known risk factors for
the initiation of smoking and alcohol. These findings support strongly the development of
interventions across these countries to motivate and assist parents in monitoring and limiting
access to adult movies.

We were careful to examine the possibility of a mediating influence through general parenting
practice or parent substance use, but found that parental restrictions affected substance use
independently of these factors. Instead, movie restriction appears to have a much stronger
specific effect on substance use [18,21]. We suggest that movie restriction is a unique aspect
of parenting, one that may relate to how parents influence the media environment within the
household. The fact that restricted adolescents have about one-third the exposure to movie
smoking and alcohol use compared with unrestricted adolescents suggests that lower exposure
to these socializing influences may mediate the effect partially, as suggested by the mediational
model. The mediational model suggests that there may be other important pathways. One
possibility is that seeing adult-rated movies impacts growth in sensation seeking. Thus, by
exerting control on media access, parents may influence the type and amount of a particular
social influence, e.g. media smoking and drinking depictions or media violence, and thereby
influence risk for these behaviors. As such, parental FSK-16 movie restriction could also be a
marker for restriction of other unmeasured exposures that depict smoking and drinking, such
as television dramas. Given the complexity and variety of broadcast and cable/satellite
television content and advertising, it is difficult to gain even an approximation of alcohol or
tobacco content exposure from television, which is one limitation of this study.

There are other limitations to this study which must be acknowledged. In addition to the
possible imprecision of the media parenting measure, there could be other aspects of parenting
not captured in the survey, such as teaching media literacy [32-34]. In addition, the outcome
measures of trying smoking and drinking are highly prevalent among German adolescents, yet
not every adolescent who tries these substances becomes an adult smoker or drinker. However,
the evidence indicates that trying smoking and drinking at an early age places adolescents at
substantially higher risk for drug use in the future [35,36]. This is also true of binge drinking
[37]. Further, binge drinking during adolescence is a highly risky behavior, with increased risk
of alcohol poisoning, date rape, drunk driving and accidents [38-40].

In conclusion, adolescents whose parents restrict their exposure to FSK-16 movies are at lower
risk than those adolescents whose parents do allow FSK-16 movies for initiating smoking,
drinking without parental knowledge and binge drinking within the next year. These findings
imply that parental interventions may protect youth from the adverse effects of observing actors
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smoking and drinking in movies. The associations identified here and in the United States
regarding movie restrictions and tobacco and alcohol use strengthen the case for developing
and testing an intervention to motivate and assist parents in enforcing adult-rated movie
restrictions for underage youth. Ultimately, the best test of efficacy for preventing substance
use would be a randomized trial, and we believe that such trials should now be conducted in
order to test the hypotheses that specific parental media education training could have an effect
on adolescent risk behavior uptake.
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Figure 1.
Path model of the relation between FSK-16 restriction and covariates on substance use
initiation. All values are standardized estimates. Only significant (P < 0.05) paths are drawn.
Correlations between exogenous variables were included in the model but excluded from the
figure for graphical simplicity. Standardized indirect effect of FSK-16 restriction on initiation
=−0.301 × 0.122 =−0.037 (P < 0.001). FSK: Freiwillige Selbstkontrolle der Filmwirtschaft
(Voluntary Self-Control of the Film Business); SES: socio-economic status
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