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Background: Most behavioral approaches to adoles-
cent smoking address the behavior directly. We explore
an indirect approach: modifying exposure to portrayals
of smoking in movies.

Objectives: To describe adolescents’ exposure to smok-
ing in movies and to examine factors that could modify
such exposure.

Design: Occurrences of smoking were counted in each
of 601 popular movies. Four thousand nine hundred ten
northern New England junior high school students were
asked to report which movies they had seen from a ran-
domly generated subsample of 50 films, and responses
were used to estimate exposure to the entire sample.

Analysis: The outcome variable was exposure to movie
smoking, defined as the number of smoking occur-
rences seen. Risk factors for exposure included access to
movies (movie channels, videotape use, and movie the-
ater); parenting (R [restricted]-rated movie restrictions,
television restrictions, parenting style); and characteris-
tics of the child (age, sex, school performance, sensation-
seeking propensity, rebelliousness, and self-esteem). We
used multiple regression to assess the association be-
tween risk factors and exposure to movie smoking.

Results: Subjects had seen an average of 30% of the
movie sample (interquartile range, 20%-44%), from
which they were exposed to 1160 (interquartile range,
640-1970) occurrences of smoking. In a multivariate
model, exposure to movie smoking increased (all P val-
ues �.001) by about 10% for each additional movie
channel and for every 2 videos watched per week. Expo-
sure increased by 30% for those going to the movie the-
ater more than once per month compared with those
who did not go at all. Parent restriction on viewing
R-rated movies resulted in a 50% reduction in exposure
to movie smoking. There was no association between
parenting style and exposure to movie smoking. Much
of the protective effect of parent R-rated movie restric-
tion on adolescent smoking was mediated through lower
exposure to movie smoking.

Conclusions: Adolescents see thousands of smoking de-
pictions in movies, and this influences their attitudes and
behavior. Exposure to movie smoking is reduced when
parents limit movie access. Teaching parents to monitor
and enforce movie access guidelines could reduce ado-
lescent smoking in an indirect, yet powerful, manner.
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S MOKING, WHEN depicted in
movies, sends a powerful and
enticing message to the ado-
lescent viewer. Movie direc-
tors and actors use smoking to

project character traits typically seen in to-
bacco advertising: toughness, rebellious-
ness, and sexiness. Not surprisingly, the to-
bacco industry has historical interests in
movie smoking, in part, because it is not
processed as advertising but is seamlessly
incorporated into the movie, limiting viewer
skepticism regarding the message.1,2

Evidence is accumulating that view-
ing smoking in movies may influence ado-
lescent smoking. Viewing smoking in only
1 movie has been shown to result in more
positive attitudes toward the behavior.3 In
addition, adolescents whose favorite movie

stars smoke are more likely to smoke them-
selves.4,5 In a previous study,6 we directly
measured exposure to smoking in mov-
ies and found an association with adoles-
cent smoking, independent of other so-
cial influences, personality characteristics
of the adolescent, and parenting. In addi-
tion, among those who had never smoked,
higher exposure to movie smoking was as-
sociated with more positive attitudes to-
ward smoking7 and a higher risk of start-
ing smoking in the future.8

Given the strength of the evidence,
reducing adolescent exposure to movie
smoking is a reasonable goal. Despite criti-
cism,9-11 many in the movie industry have
been unwilling to restrict smoking on
screen, claiming first amendment protec-
tion of artistic speech.12 Thus, it may be
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incumbent on pediatricians and parents to find ways to
limit exposure. To assist them and others who super-
vise adolescents, we describe exposure to movie smok-
ing and examine factors that modify such exposure.

METHODS

The methods for surveying adolescent exposure to movie smok-
ing are detailed elsewhere.6 Briefly, we recruited 15 New Hamp-
shire and Vermont middle schools, limiting eligibility to those
with at least 150 students. The communities served by these
schools ranged from towns with fewer than 2000 persons to cit-

ies of 100000 or more. The population was predominantly white,
and most parents had graduated from high school. A confiden-
tial student survey was administered during class time by sur-
vey proctors in September 1999 after informing parents about
the survey by mail. The study protocol was approved by the hu-
man subjects committee at Dartmouth College (Hanover, NH).

One hundred twenty-eight (2.1%) parents or students re-
fused participation, and 380 students (6.3%) were absent (av-
erage participation rate by school, 92.5%). Of the 5490 stu-
dents who completed the survey, 565 were excluded because
of missing data and 15 because of inconsistent responses, pro-
viding a final sample of 4910 subjects.

To determine exposure to smoking in films (Figure 1),
we first counted occurrences of smoking in each of 601 popu-
lar contemporary films, selected according to box office suc-
cess.6 Next, we estimated exposure to these films by asking
whether the respondent had seen each of a set of 50 film titles,
randomly selected from the larger pool. To conduct the sur-
vey, we created 5500 paper questionnaires (the only differ-
ence among questionnaires was the titles of the 50 movies). We
summed the number of smoking occurrences in each movie
viewed by the survey respondent as the measure of adolescent
exposure to movie smoking. This measure was strongly and
independently associated with trying smoking.6

The disadvantage of this measure of exposure to movie
smoking used previously is that it is not scaled to estimate ex-
posure to the entire sample of 601 films. To estimate exposure
to smoking in popular contemporary movies, we divided the
number of smoking occurrences seen by the number of smok-
ing occurrences in all 50 movies; the denominator for each sub-
ject was different because each responded to a unique set of
movies (median, 436; interquartile range, 387-492). We mul-
tiplied that proportion by 5335 (the number of smoking oc-
currences in the 601 movies). This method provides an unbi-
ased estimate of exposure to smoking for this sample of movies.

Weexaminedfactorsassociatedwithexposuretomoviesmok-
ing. These factors were grouped into movie access, parenting fac-
tors, andcharacteristicsof thechild.Movieaccess factors included
moviechannels(“Doyouhaveanyofthesespecialchannelsathome?
Checkallthatyouhave.”[Cinemax,HBO(HomeBoxOffice),Show-
time, The Movie Channel, none of these]); videotape use (“How
many videos do you usually watch per week?” [none, 1 or 2, 3 or
4, 5 or more]); and movie theater outings (“How often do you go
out toamovie theater towatchmovies?” [none, less thanonceper
month, once per month, more than once per month]). Parenting
factors includedrestrictionofR-ratedmovies(“Howoftendoyour
parents letyouwatchmoviesorvideosthatareratedR?[never=full
restriction,once inawhile=partial restriction,sometimes/allof the
time=little or no restriction]); television restriction (“Are you al-
lowed to watch anything you want on television? [yes, no]); and
authoritative parenting, assessed using a subset of the questions
fromJacksonetal13anddeterminedbythetertile-splitprocedure,13,14

which has been widely used for this measure. In this procedure,
responses for the 2 domains measured by authoritative parenting
(supportandcontrol)aresplit intotertilesanddividedinto4parent-
ing categories, presented in Table1. In the analysis, we retained
thesecondtertileasaseparatecategory.Characteristicsof thechild
includedageandsex,self-reportsofschoolperformance,sensation-
seekingpropensity,15,16 rebelliousness,17andself-esteem.18(Thesur-
vey questions used to assess authoritative parenting, sensation-
seeking,rebelliousness,andself-esteem,plustheirreliabilities,have
beenpreviouslypublished.6)Weaskedthesubjectshowmanyhours
theyspentwatchingtelevisionandplayingvideogameseachweek-
day and each weekend day (these variables were not included in
the analysis because they had no association with movie smoking
exposure after the above factors were accounted for).

A �2 test or analysis of variance was used to evaluate the
association between exposure to movie smoking and each of

Select Popular Movies

Generate Movies Lists

Survey Students

• Box Office Hits                       n
     Top 25, 1988-1995           200
     Top 100, 1996-1998         300
     Top 50, 1999                     50
• With Popular Teen Stars      51

• Randomly Select 50 Movies for Each Survey
• Use Stratified Sampling to Ensure
   Representative Distribution by MPAA Rating
   (45% R, 31% PG-13, 20% PG, 4% G)

• Questionnaire Assesses Which of 
   the 50 Movies the Adolescent Has Seen 
  Median, 17; Interquartile Range, 11-22

• Number of Movie Smoking Occurrences
   Seen From the Survey Sample of 50 Movies
   Median, 91; Interquartile Range, 49-152

• Estimate of Exposure to Movie Smoking
   From the Entire Sample of 601 Movies   

Content Analysis
• Count Smoking Occurrences in 
   Each Movie
   Median, 5; Interquartile Range, 1-12
   Count for Entire Sample: 5335

Each Survey Contains a
Unique List of 50 Movies

Merge 
Data

Sum Smoking Occurrences 
  for Movies Seen

Divide Number of Smoking
  Occurrences Seen by Number
  Contained in the 50 Movies 
   in the Survey
Multiply by 5335

Figure 1. Method for determining exposure to smoking in movies. MPAA
indicates Motion Picture Association of America; G, general audiences; PG,
parental guidance suggested; PG-13, parents strongly cautioned; and R,
restricted.

Table 1. Tertile Split Procedure for Authoritative
Parenting Measure

Parenting Category

Tertile Rank
for Support

Index

Tertile
Rank for
Control
Index

Expected
Percentage

of Sample in
Each Category

Authoritative 1 and 1 15
Neglectful 3 and 3 15
Indulgent 1 and 3 7.5
Authoritarian 3 and 1 7.5
Tertile 2 2 or 2 55
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the covariates. A multivariate least squares regression analysis
was performed, with exposure to movie smoking as the depen-
dent variable. All covariates that had a statistically significant
bivariate association with exposure to movie smoking were
included in the multivariate model, for which the � coeffi-
cients were equivalent to the number of additional episodes of
movie smoking attributable to that factor. Interactions between
age and sex and each of the movie access and parenting factors
were examined. All P values were 2-sided, and P�.05 was con-
sidered significant.

A mediation analysis was performed to test the hypoth-
esis that the association between parent restriction of R-rated
movies and lower risk of adolescent smoking is mediated by
lower exposure to movie smoking. Statistically, mediation is
similar to confounding; the difference is that the mediator is
considered to be part of a causal chain rather than an inde-
pendent covariate (Figure 2). According to Baron and
Kenny,19 the mediational hypothesis can be tested by first
regressing the dependent variable (whether or not the adoles-
cent has tried smoking) against the distal variable (parental
R-rated movie restriction) and then adding the mediator (ex-
posure to movie smoking). Mediation is suggested if adding
the mediator substantially attenuates the logit estimates for
the distal variable.

RESULTS

On average, the subjects had seen 30% of the movie sample
(interquartile range, 20%-44%), from which they were
exposed to 1160 (interquartile range, 640-1970) occur-
rences of movie smoking (Figure 3). The distribution
was skewed, with some subjects exposed to as many as
4000 occurrences of movie smoking.

All of the factors included in the model were asso-
ciated with exposure to movie smoking (Table 2) and
were therefore included in the multivariate analysis. In
the multivariate analysis, the following variables were no

Parental R-Rated Movie Restriction Proximal Variable

Lower Movie Smoking Exposure Distal VariableMediator

Lower Risk of SmokingHealth Outcome

Figure 2. Mediation hypothesis. The effect of parental R (restricted)–rated
movie restriction on adolescent smoking is mediated through lower
exposure to smoking in movies.
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Figure 3. Distribution for exposure to movie smoking among 4910
adolescents.

Table 2. Number of Movie Smoking Occurrences
Seen by Selected Media Exposure, Parenting
and Characteristics of the Adolescent

Independent Variable

No. of
Subjects

(N = 4910)

Mean No. of
Movie Smoking

Occurrences
Seen

P
Value*

Movie Exposure Factors
Movie channels

None 2456 1190
1 769 1360 �.001
2 463 1500 �.001
3 440 1650 �.001
4 782 2032 �.001

No. of video exposures (per week)
0 603 1010
1 or 2 2983 1330 �.001
3 or 4 850 1750 �.001
�5 474 1930 �.001

No. of theater exposures (per month)
�1 2445 1150
1 1262 1480 �.001
�1 1203 1910 �.001

Parenting Factors
R-movie restriction

Full restriction 750 600
Some restriction 1217 1050 �.001
Little or no restriction 2943 1780 �.001

Television restriction
Yes 1945 1065
No 2965 1660 �.001

Authoritative parenting
Neglectful 990 1630
Indulgent 314 1500 .06
Authoritarian 288 1470 .02
Authoritative 778 1260 �.001
Middle tertile 2540 1380 �.001

Characteristics of the Child
Age, y

9-10 386 1030 .003
11 1062 1210 �.001
12 1448 1350 �.001
13 1517 1630 �.001
14-15 497 1770

Sex
Female 2488 928
Male 2422 1622 �.001

School performance
Excellent 1748 1190
Good 1834 1440 �.001
Average or below average 1328 1700 �.001

Sensation seeking
�Median 2870 1160
�Median 2040 1730 �.001

Rebelliousness
�Median 2637 1160
�Median 2273 1730 �.001

Self-esteem
�Median 2557 1510
�Median 2353 1330 �.001

*P value reflects the statistical significance of the bivariate association
between each variable and movie smoking exposure.
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longer or only barely statistically significant: parenting
style, school performance, and self-esteem. As shown in
Figure 4, all movie access factors retained strong and
statistically significant relationships with adolescent ex-
posure to movie smoking. Smoking exposure increased
by about 150 depictions (about 10%) for each addi-
tional movie channel and each additional video watched
per week. In addition, going to the movie theater more
than once per month was associated with an average in-
crease of more than 300 movie smoking depictions (about
20%). Parental restriction of R-rated movies had the stron-
gest and most significant effect on exposure to movie
smoking. Compared with children who reported full re-
striction, those with no restriction had seen, on average,
650 (about 50%) more smoking occurrences, and those
with partial restriction had seen an additional 260. Tele-
vision restriction had a much weaker effect (140 addi-
tional occurrences for those with no restriction). There
was a significant increase of about 100 movie smoking
occurrences for each added year of age, and boys had seen,
on average, 220 more occurrences than girls. Those who
rated above the median for both sensation-seeking and
rebelliousness had seen 200 and 120 more movie smok-
ing occurrences, respectively.

Figure 5 compares the effect of R-rated movie re-
striction and parenting style. Whereas any category of
movie restriction had a strong and significant effect on
exposure to movie smoking, the effect for the various cat-
egories of parenting style was weak and, for the most part,
not statistically significant.

We tested for interactions among movie access and
parenting factors and found none, suggesting that the ef-
fects are additive. There were significant interactions be-
tween age and number of movie channels, number of vid-
eotaped movies watched per week, and R-rated movie
restriction such that the effect of these on exposure to
movie smoking diminished with age.

R-rated movie restriction has been shown to de-
crease the odds of smoking, independent of other parent-

ing factors.20 R-rated movie restriction would be ex-
pected to have a large effect on exposure to movie smoking
because these movies contain more than twice the num-
ber of smoking episodes contained in other rating cat-
egories of the Motion Picture Association of America
(Figure 6). This raises the question, diagrammed in Fig-
ure 2: Is the effect of parental R-rated movie restriction
mediated through lower exposure to movie smoking?

To test this hypothesis, we used logistic regression
to examine the association between parental restriction
and exposure to movie smoking and adolescent smok-
ing (almost 18% of the sample had tried smoking). Pa-
rental restriction and exposure to movie smoking were
both strongly associated with trying smoking. When ex-
posure to movie smoking was added to a regression model
containing parental R-rated movie restriction, the esti-
mates for the effect of movie restrictions on adolescent
smoking dropped substantially. For example, the odds
ratio for the effect of little or no restriction on trying smok-
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Figure 4. Effect of movie access factors and parenting factors on exposure
to smoking in movies (N=4910; F=63.4; adjusted R 2=0.34). R indicates
restricted. Note: Effects are estimated from a multivariate least squares
regression, with the number of smoking ocurrences in a movie as the
dependent variable. Other covariates include parenting style, age, sensation
seeking, rebelliousness, self-esteem, and school grades. Error bars represent
95% confidence intervals.
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Figure 5. Comparing the effect of parental restrictions of R (restricted)-rated
movies and parenting style on exposure to smoking in movies (N=4910;
F=63.4; adjusted R 2=0.34). Effects are estimated from a multivariate least
squares regression, with the number of smoking ocurrences in a movie as the
dependent variable. Other covariates include number of movie channels,
number of videotapes per week, trips to the movie theater per month, parental
R–rated movie restriction, age, sensation seeking, rebelliousness, self-esteem,
and school grades. Error bars represent 95% confidence intervals.
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Figure 6. Distribution of smoking occurrences in movies by the Motion Picture
Association of America rating. G indicates general audiences; PG, parental
guidance suggested; PG-13, parents strongly cautioned; and R, restricted.
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ing dropped from 8.8 to 5.4. This suggests that a sub-
stantial portion of the effect of movie restriction on ado-
lescent smoking is mediated through lower exposure to
movie smoking.

COMMENT

This study documents high exposure of young adoles-
cents to smoking in popular contemporary movies. The
average adolescent in this sample had seen more than 1000
depictions of smoking from the 601 movies in this sample,
with some seeing more than 4000. In many instances,
the smoking was modeled by movie stars who serve as
heroes and role models to adolescents. Adolescents are
impressionable, and it is plausible that seeing smoking
depicted in movies influences them to smoke.

We propose that a novel approach to this problem
may be to limit access of young adolescents to movies. Ado-
lescents see fewer movie smoking depictions when they
have less exposure to movies in general (fewer movie chan-
nels, limits on television time, lower exposure to home vid-
eos, and fewer trips to the movie theater) or when they
report that their parents modify their movie menu (by re-
stricting them from seeing R-rated movies). Each of these
factors contributes to movie smoking exposure in an ad-
ditive fashion. For example, compared with an adoles-
cent at minimum risk, one whose parents subscribe to 2
movie channels, allow 3 videos per week (the average for
most adolescents), allow 1 or 2 trips to the movie theater
per month, and allow some R-rated movie viewing would
have seen about 1000 additional movie smoking depic-
tions, raising his or her risk of trying smoking by a factor
of 3 (Table 3, model 2). Pediatricians can use these data
to offer specific advice for parents on how to accomplish
movie restrictions in young adolescents.

We thought that parenting style would be related to
monitoring of access to movies. Instead, authoritative par-
ents (eg, those who have rules about when their child has
to be home from school, who monitor where their child
is, and who also have a close, interactive relationship with
their child) do not appear to be any more likely to restrict

access to R-rated movies. This suggests that movie access
management is a unique aspect of parenting, possibly with
its own set of benefits to the child, eg, lower rates of smok-
ing and drinking among young adolescents.20

Because R-rated movie restriction and exposure to
movie smoking are closely linked and because both pre-
dict lower risk of trying smoking, we suggest that the effect
of movie restriction on smoking initiation is mediated
through lower exposure to movie smoking. The idea that
seeing smoking modeled on screen would influence ado-
lescent behavior4,5 is consistent with the theoretical ba-
sis of our work.21 Social cognitive theory predicts that ado-
lescents are responsive to smoking depicted by persons
with star status. To the extent that smoking in movies is
linked to something the adolescent wants to be, sexy,
tough, or any number of other characteristics, movie
smoking could exert a powerful influence. It is also true
that risk behaviors tend to cluster in adolescents.22 Since
other risky behaviors are presented in movies, it is pos-
sible that some adolescents adopted, for example, alco-
hol use as a result of seeing drinking in movies and then
began to smoke in the context of drinking with friends.

Because this study is cross-sectional, we are limited
in our ability to determine how well measures like paren-
tal R-rated movie restriction predict future behaviors. In
addition, we did not elicit responses from each adoles-
cent to all 601 titles, so there is measurement error in our
estimate of movie exposure. Also, our sample of movies
represents only a small number of the movies available on
video and DVD; lifetime exposure to movie smoking is
probably much greater than we have estimated. Finally,
our analysis treats all smoking depictions as the same. Fur-
ther studies should examine whether contextual vari-
ables, such as character traits of smokers (identity fac-
tors) or level of movie violence (arousal factors) modify
the effect of movie smoking on adolescent behavior.

Despite the limitations, this study illustrates the scale
of exposure to movie smoking, showing that adoles-
cents see thousands of smoking depictions in movies.
Moreover, exposure to movie smoking is not linked with
parenting style but decreases dramatically when par-

Table 3. Mediation Analysis*

Variable

No. of Subjects
(Percentage That
Tried Smoking)

(n = 4893)

Logistic Regression Model, Adjusted OR (95% CI)†

1 2 3

R-movie restriction
Full restriction 748 (2) 1.0 NA 1.0
Some restriction 1214 (7) 2.0 (1.2-3.4) NA 1.6 (0.9-2.7)
Little or no restriction 2931 (26) 8.8 (5.6-13.9) NA 5.4 (3.3-8.7)

Exposure to movie smoking
0-499 Occurrences 963 (5) NA 1.0 1.0
500-999 Occurrences 1293 (12) NA 2.1 (1.4-3.0) 1.5 (1.0-2.2)
1000-1500 Occurrences 906 (18) NA 3.3 (2.3-4.8) 2.0 (1.4-3.0)
�1500 Occurrences 1731 (30) NA 6.3 (4.4-8.8) 3.2 (2.2-4.6)

Abbreviations: CI, confidence interval; OR, odds ratio, R, restricted.
*The mediation analysis detects whether the effects of parental restriction of R-rated movies is mediated through lower exposure to movie smoking. Note:

Seventeen subjects dropped out because of missing data on smoking status.
†The dependent variable is trying smoking. All regression models include controls for grade in school, sex, parent education, and school. In addition,

regression 1 includes R (restricted)-rated movie restriction; regression 2 includes exposure to movie smoking; and regression 3 includes R-rated movie restriction
and exposure to movie smoking.
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ents specifically limit access to movies. This suggests that
exposure to movie smoking could be limited if pediatri-
cians motivated and instructed parents to monitor and
set rules around movie access. Such parenting measures
could reduce rates of adolescent smoking without di-
rectly addressing the behavior.
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What This Study Adds

Exposure to movie smoking has been linked with ado-
lescent smoking in one cross-sectional study. However,
there are no estimates of the magnitude of this exposure
among adolescents and the factors that determine it. This
study shows that adolescents are exposed to thousands
of depictions of smoking and that parental restrictions on
movie access, such as movie channels, videotapes, and the-
aters, have a major impact on limiting such exposure. Fur-
thermore, our analysis suggests that the effect of restrict-
ing R-rated movies on adolescent smoking is mediated
through lower exposure to movie smoking. Movie access
restrictions do not seem to be associated with parenting
style and need to be incorporated into pediatricians’ dis-
cussions with parents. This method of reducing expo-
sure to movie smoking may serve as a valuable addition
to strategies to reduce adolescent smoking.
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