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Smoking depicted in movies is a major and growing
public-health problem. Despite a falling prevalence of
smoking in the real world, the frequency of smoking in
top-grossing movies in the USA has about doubled since
1990, when the US tobacco industry first promised
Congress that it would stop paid product-placement in
movies.1 Indeed the frequency of smoking in movies has
returned to levels not seen since 1950, well before popular
understanding that smoking was a major cause of disease
and death.2 Concern over smoking in movies led WHO to
make “Smoke Free Film” a theme of 2003 World No
Tobacco Day.

There is already a strong case, from cross-sectional3,4

and experimental studies,5 that smoking in movies
increases adolescent smoking. Such studies, whilst
important, always suffer from the limitation that they
represent a snapshot in time that might miss some
important factor. Longitudinal studies, which follow up
people over time and monitor changes in smoking
behaviour while simultaneously measuring exposure (to
movies showing smoking, in this case), provide the
strongest evidence for causality that can be obtained in a
population-based study.

This association between smoking in movies and
increased rates of smoking by adolescents makes the
report in this issue of The Lancet by Madeline Dalton and
colleagues especially important. These investigators
provide the strongest and most convincing evidence to
date that smoking in movies promotes initiation of
smoking in adolescents, and show that this effect is very
large. After controlling for a wide variety of other effects—
grade in school, sex, school, friend smoking, sibling
smoking, parent smoking, receptivity to tobacco
promotions, school performance, sensation-seeking
propensity, rebelliousness, self esteem, parent's education,
authoritative parenting, and perception of parental
disapproval of smoking—52·2% of smoking initiation in
the 10–14-year-olds that were studied was attributed to
seeing smoking in movies.

This effect is stronger than the effect of traditional
cigarette advertising and promotion, which accounts for
“only” 34% of new experimentation,6 probably because,
as the tobacco industry has known for decades,7 the
subliminal effects of smoking in movies is a more powerful
force than overt advertising.

Smoking in movies nearly triples the relative risk that an
adolescent will start smoking. This number, however,
does not tell the whole story. Like cigarette advertising
and promotion,8 the effects of smoking in movies are

strongest in children whose parents are the best role
models. Children of non-smoking parents who are in the
top quartile of exposure to smoking in movies are 4·1
times as likely to smoke as those in the lowest exposure
quartile. This effect is substantially stronger than the
increase by 1·6 times between these two exposure groups
in children of smoking parents.

Thus smoking in movies is having a major effect on
health. In the USA, about 2050 adolescents (age 12–17)
start smoking every day and about 32% of these people—
660 a day—will die prematurely because of smoking.9

Assuming that the 52·2% attributable risk observed by
Dalton and colleagues applies to this whole group,
smoking in movies is responsible for addicting 1080 US
adolescents to tobacco every day, 340 of whom will die
prematurely as a result.

The good news is that the effect of smoking in movies
shows a clear dose-response relation. So, as Dalton and
colleagues note, reducing the exposure to smoking in
movies will reduce the effect on smoking and death. This
goal could be accomplished easily by simply including
smoking (or other tobacco promotions, such as appear-
ance of cigarette billboards) as a reason for rating movies
as “adult content”, an “R” rating (children under 17 not
admitted without a parent) in the USA.10,11 In the sample
of movies in Dalton’s study, about 60% of the total
exposure to smoking in movies was in youth-rated films
(G, PG, and PG-13 in the USA; J Sargent, personal
communication). Eliminating smoking in these movies
would reduce the exposure by about 800 occurrences,
more than a one-quartile drop in exposure, which would
reduce the effect of smoking in movies by about half. Put
another way, an R rating for smoking in movies would
prevent about 330 adolescents from starting to smoke and
ultimately extend 170 lives every day.

These numbers underestimate the true benefits of an 
R rating because in recent years (after Dalton and
colleagues finished their data collection), the number and
amount of smoking in youth-rated movies has increased.

An adult content or R rating for smoking in movies
would not have much effect on the movies that children
see because, unlike sex and violence (the primary other
reasons, along with offensive language, that films are rated
for adult content), smoking in movies does not sell movie
tickets.5 Studios would simply stop putting smoking in
movies aimed at an adolescent market.

The tobacco-control movement has spent many years
and millions of dollars attempting to reduce youth
smoking by working to implement policies that restrict
youth access to cigarettes—with no effect on youth-
smoking prevalence.12,13 By contrast, the work by Dalton
and colleagues, together with the earlier research in this
area, strongly indicates that pushing for policy changes to
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reduce youth exposure to smoking in movies will have a
rapid and substantial effect on youth smoking—and the
subsequent disease and death smoking causes. It is time
for health advocates worldwide to join with WHO, the
American Medical Association, the American Legacy
Foundation, and the Los Angeles Department of Health10

in insisting that the authorities who rate movies give
movies that depict smoking an adult content or R rating.

Every day of delay means more unnecessary addiction
and death because of Hollywood’s love affair with the
tobacco industry.
This work was supported by National Cancer Institute grant CA-61021,
the Robert Wood Johnson Foundation, and the Richard and Rhoda
Goldman Fund.
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with school performance and measures of authoritative
parenting (p<0·0001)).

10% (259) of participants initiated smoking during the
follow-up period. Most (80%, n=208) of those who
initiated smoking reported that they had smoked “just a
few puffs” of a cigarette. Only 2% (six) of those who
initiated smoking had smoked more than 100 cigarettes
during follow-up. Analyses adjusted for age, sex, and

school showed significant associations between baseline
characteristics, including exposure to movie smoking, and
smoking initiation (table 1). Relative to the lowest quartile
of movie smoking exposure, the risk for smoking initiation
increased with each successive quartile of exposure
(table 1). Although the relative risks were attenuated, the
relation between exposure to movie smoking and smoking
initiation remained significant after adjustment for all
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Characteristic Total (n=2603) Tried smoking Relative risk* (95% CI)

Sociodemographic
Age

10 to <12 years 809 50 (6%) 1·00
12 to <13 years 804 68 (8%) 1·40 (0·98–2·01)
13 to <15 years 990 141(14%) 2·31 (1·67–3·19)

Sex
Male 1234 119 (10%) 1·00
Female 1369 140 (10%) 1·09 (0·87–1·38)

Social influences
Either parent smokes

No 1830 133 (7%) 1·00
Yes 773 126 (16%) 2·25 (1·77–2·86)

Any friends smoke
No 1932 147 (8%) 1·00
Yes 671 112 (17%) 1·87 (1·46–2·41)

Any siblings smoke
No 2336 210 (9%) 1·00
Yes 267 49 (18%) 1·91 (1·42–2·59)

Receptive to tobacco promotions
No 2161 179 (8%) 1·00
Yes 442 80 (18%) 2·09 (1·62–2·71)

Child characteristics
School performance

Excellent 1113 53 (5%) 1·00
Good 1006 114 (11%) 2·29 (1·67–3·13)
Average/below average 484 92 (19%) 3·65 (2·62–5·09)

Sensation seeking
First quartile 792 40 (5%) 1·00
Second quartile 709 59 (8%) 1·60 (1·09–2·35)
Third quartile 484 55 (11%) 2·21 (1·49–3·27)
Fourth quartile 618 105 (17%) 3·27 (2·28–4·68)

Rebelliousness
First quartile 771 37 (5%) 1·00
Second quartile 549 39 (7%) 1·48 (0·96–2·27)
Third quartile 668 71 (11%) 2·24 (1·53–3·29)
Fourth quartile 615 112 (18%) 4·10 (2·84–5·91)

Self-esteem
First quartile 676 100 (15%) 1·00
Second quartile 747 68 (9%) 0·64 (0·48–0·86)
Third quartile 760 71 (9%) 0·68 (0·51–0·92)
Fourth quartile 420 20 (5%) 0·35 (0·22–0·56)

Parent characteristics
Maternal demandingness

First quartile 617 68 (11%) 1·00
Second quartile 666 71 (11%) 0·97 (0·70–1·33)
Third quartile 755 74 (10%) 0·86 (0·63–1·18)
Fourth quartile 565 46 (8%) 0·72 (0·50–1·04)

Maternal responsiveness
First quartile 526 78 (15%) 1·00
Second quartile 571 60 (11%) 0·76 (0·55–1·05)
Third quartile 679 63 (9%) 0·69 (0·50–0·94)
Fourth quartile 827 58 (7%) 0·55 (0·39–0·76)

Parent education
Both completed high school 2223 206 (9%) 1·00
Neither or one completed high school 380 53 (14%) 1·55 (1·15–2·08)

Parental disapproval of smoking
Both disapprove 2157 197 (9%) 1·00
Neither or one disapproves 446 62 (14%) 1·53 (1·16–2·01)

Movie smoking exposure†
First quartile 651 22 (3%) 1·00
Second quartile 651 56 (9%) 2·39 (1·49–3·83)
Third quartile 651 74 (11%) 2·99 (1·89–4·72)
Fourth quartile 650 107 (16%) 4·31 (2·76–6·75)

*Relative risk for age at baseline is adjusted for sex and school. Relative risk for sex is adjusted for age and school. All other relative risks are adjusted for age at
baseline, sex, and school. †First quartile, 0–531 occurrences of smoking; second quartile, 532–960 occurrences; third quartile, 961–1664 occurrences; and fourth
quartile 1665–5308 occurrences.  

Table 1: Predictors of smoking initiation
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baseline covariates. Compared with the lowest exposure
level, adolescents in the second, third and fourth quartiles
were two to three times more likely to initiate smoking
during follow-up (table 2).

We assessed potential interactions between exposure to
movie smoking and age, sex, and social influences (friend,
sibling, and parent smoking) on smoking initiation and
identified a significant interaction between exposure and
parental smoking behaviour (p=0·003). In adolescents
with non-smoking parents, the risk of smoking initiation
increased substantially with greater exposure to movie
smoking. Those with smoking parents had an overall
higher risk of smoking initiation, but were less influenced
by exposure to movie smoking than those whose parents
did not smoke (table 2).

Even after controlling for all other covariates, 52·2%
(95% CI 30·0–67·3) of smoking initiation in this cohort
can be attributed to exposure to smoking in movies. If the
observed association with smoking initiation is assumed to
be causal, reducing movie smoking exposure in this study
to the lowest quartile would have reduced the proportion
who initiated smoking during follow-up from 10·0% to
4·8%. Reducing movie exposure for all children by just
one quartile (eg, moving a child from the fourth to the
third quartile) would correspond to an attributable risk
reduction of 21·4% (12·0–29·8), which would have
reduced the proportion who initiated smoking in this
study from 10·0% to 7·8%.

Our simulation studies indicate it is unlikely that an
unmeasured covariate was responsible for the association
between exposure to movie smoking and smoking initiation.
To raise the relative risk to the magnitude we recorded, a
potential confounder would need to be associated with both
movie exposure (with a minimum correlation of 0·2) and
smoking initiation (minimum relative risk of 1·2) and be
independent of all other covariates we measured. An
unmeasured independent covariate would have to have 
p values of less than 0·00001 associated with both movie
exposure and smoking initiation. This is unlikely because
any covariate we did not measure would almost certainly be
associated with at least one of the measured covariates, so
that a substantial proportion of the variability would already
be accounted for. 

Discussion
Our results suggest that viewing smoking in movies
strongly predicts whether or not adolescents initiate
smoking, and the effect increases significantly with
greater exposure. Adolescents who viewed the most
smoking in movies were almost three times more likely to
initiate smoking than those with the least amount of
exposure. The magnitude of this association is consistent
with the results of our cross-sectional study of
adolescents in New England, USA.20 It is also consistent
with the results of other cross-sectional studies that have
linked actor smoking with adolescent smoking18,19 and

visual media exposure with high risk behaviour in
adolescents.31

The data suggest that children with non-smoking
parents are especially susceptible to the effect of movie
smoking exposure. Children with parents who smoke
might have a more realistic view of smoking, so they are
less likely to be influenced by the glamorous portrayal of
smoking in movies. However, an equally plausible
explanation is that children with parents who smoke are
already at a higher risk for smoking initiation, so their risk
is less likely to be raised by other social influences. Further
research is needed to understand this interaction fully.

Although it is not feasible to completely measure an
adolescents’ total lifetime exposure to smoking in movies,
every survey in our study contained 50 randomly selected
movies from a larger sample of 601 films, stratified by rating.
Thus, our assessment is an unbiased estimate of adolescents’
exposure to smoking in popular, contemporary movies.
Unlike most measures of exposure to tobacco marketing, this
assessment reflects actual exposure rather than adolescents’
attention, attitudes or predispositions to smoking. However,
because almost all R-rated movies contain smoking,9 we
could not separate the effects of an R-rating and smoking
content. Consequently, we cannot exclude the possibility
that some other aspect of R-rated movies influences smoking
initiation. However, more than 40 years of research shows
that observers imitate specific behaviours they see
modelled.32,33 Thus, our inference that adolescents imitate
smoking behaviour seen in movies seems reasonable. The
generalisability of our findings might be restricted because
our sample included a mainly white, rural population.

The effect of exposure to movie smoking is important,
both because the effect on smoking initiation is moderately
strong and because the exposure is almost universal. Based
on the lists of 50 randomly selected movies, only five
(0·2%) participants were unexposed to movie smoking. If
the link between exposure to smoking in movies and
smoking initiation proves to be causal, our data suggest
that eliminating adolescents’ exposure to movie smoking
could reduce smoking initiation by half. However, we
recognise that the equation might not be that simple, since
many factors affect movie exposure and its effect on
adolescent behaviour. We controlled for as many of these
factors as possible, and our sensitivity analysis suggests that
an unmeasured variable is unlikely to account for the
association between exposure to movie smoking and
smoking initiation. Because the follow-up period for this
study was brief, we could not assess the possibly greater
effects of longer term exposure. Consequently, the effect of
reducing exposure to smoking in movies over many years
could be larger than that we recorded. Nonetheless, it is
important to point out that this study links movie smoking
exposure with smoking initiation, and not all initiators will
become established smokers. Further research is needed to
assess the effect of exposure to smoking in movies on long-
term smoking behaviour. 
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Quartile of movie smoking exposure*

1 2 3 4

All participants 1·00 2·02 (1·27–3·20) 2·16 (1·38–3·40) 2·71 (1·73–4·25)

Parental smoking
Non-smoker 1·00 2·32 (1·21–4·45) 2·64 (1·39–5·01) 4·08 (2·19–7·61)
Smoker 2·84 (1·28–6·29) 4·77 (2·41–9·44) 4·64 (2·43–8·87) 4·74 (2·49–9·02)

Values are relative risks (95% CI) adjusted for time between surveys and the following baseline characteristics: grade, sex, school, friend smoking, sibling smoking,
parent smoking, receptivity to tobacco promotions, school performance, sensation-seeking propensity, rebelliousness, self esteem, parent education, authoritative
parenting, and perception of parental disapproval of smoking. *First quartile, 0–531 occurrences of smoking; second quartile, 532–960 occurrences; third quartile,
961–1664 occurrences; and fourth quartile 1665–5308 occurrences.

Table 2: Effect of movie smoking exposure on smoking initiation in all participants, and the interaction between movie smoking
exposure and parental smoking in relation to smoking initiation
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Smoking depicted in movies is a major and growing
public-health problem. Despite a falling prevalence of
smoking in the real world, the frequency of smoking in
top-grossing movies in the USA has about doubled since
1990, when the US tobacco industry first promised
Congress that it would stop paid product-placement in
movies.1 Indeed the frequency of smoking in movies has
returned to levels not seen since 1950, well before popular
understanding that smoking was a major cause of disease
and death.2 Concern over smoking in movies led WHO to
make “Smoke Free Film” a theme of 2003 World No
Tobacco Day.

There is already a strong case, from cross-sectional3,4

and experimental studies,5 that smoking in movies
increases adolescent smoking. Such studies, whilst
important, always suffer from the limitation that they
represent a snapshot in time that might miss some
important factor. Longitudinal studies, which follow up
people over time and monitor changes in smoking
behaviour while simultaneously measuring exposure (to
movies showing smoking, in this case), provide the
strongest evidence for causality that can be obtained in a
population-based study.

This association between smoking in movies and
increased rates of smoking by adolescents makes the
report in this issue of The Lancet by Madeline Dalton and
colleagues especially important. These investigators
provide the strongest and most convincing evidence to
date that smoking in movies promotes initiation of
smoking in adolescents, and show that this effect is very
large. After controlling for a wide variety of other effects—
grade in school, sex, school, friend smoking, sibling
smoking, parent smoking, receptivity to tobacco
promotions, school performance, sensation-seeking
propensity, rebelliousness, self esteem, parent's education,
authoritative parenting, and perception of parental
disapproval of smoking—52·2% of smoking initiation in
the 10–14-year-olds that were studied was attributed to
seeing smoking in movies.

This effect is stronger than the effect of traditional
cigarette advertising and promotion, which accounts for
“only” 34% of new experimentation,6 probably because,
as the tobacco industry has known for decades,7 the
subliminal effects of smoking in movies is a more powerful
force than overt advertising.

Smoking in movies nearly triples the relative risk that an
adolescent will start smoking. This number, however,
does not tell the whole story. Like cigarette advertising
and promotion,8 the effects of smoking in movies are

strongest in children whose parents are the best role
models. Children of non-smoking parents who are in the
top quartile of exposure to smoking in movies are 4·1
times as likely to smoke as those in the lowest exposure
quartile. This effect is substantially stronger than the
increase by 1·6 times between these two exposure groups
in children of smoking parents.

Thus smoking in movies is having a major effect on
health. In the USA, about 2050 adolescents (age 12–17)
start smoking every day and about 32% of these people—
660 a day—will die prematurely because of smoking.9

Assuming that the 52·2% attributable risk observed by
Dalton and colleagues applies to this whole group,
smoking in movies is responsible for addicting 1080 US
adolescents to tobacco every day, 340 of whom will die
prematurely as a result.

The good news is that the effect of smoking in movies
shows a clear dose-response relation. So, as Dalton and
colleagues note, reducing the exposure to smoking in
movies will reduce the effect on smoking and death. This
goal could be accomplished easily by simply including
smoking (or other tobacco promotions, such as appear-
ance of cigarette billboards) as a reason for rating movies
as “adult content”, an “R” rating (children under 17 not
admitted without a parent) in the USA.10,11 In the sample
of movies in Dalton’s study, about 60% of the total
exposure to smoking in movies was in youth-rated films
(G, PG, and PG-13 in the USA; J Sargent, personal
communication). Eliminating smoking in these movies
would reduce the exposure by about 800 occurrences,
more than a one-quartile drop in exposure, which would
reduce the effect of smoking in movies by about half. Put
another way, an R rating for smoking in movies would
prevent about 330 adolescents from starting to smoke and
ultimately extend 170 lives every day.

These numbers underestimate the true benefits of an 
R rating because in recent years (after Dalton and
colleagues finished their data collection), the number and
amount of smoking in youth-rated movies has increased.

An adult content or R rating for smoking in movies
would not have much effect on the movies that children
see because, unlike sex and violence (the primary other
reasons, along with offensive language, that films are rated
for adult content), smoking in movies does not sell movie
tickets.5 Studios would simply stop putting smoking in
movies aimed at an adolescent market.

The tobacco-control movement has spent many years
and millions of dollars attempting to reduce youth
smoking by working to implement policies that restrict
youth access to cigarettes—with no effect on youth-
smoking prevalence.12,13 By contrast, the work by Dalton
and colleagues, together with the earlier research in this
area, strongly indicates that pushing for policy changes to
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reduce youth exposure to smoking in movies will have a
rapid and substantial effect on youth smoking—and the
subsequent disease and death smoking causes. It is time
for health advocates worldwide to join with WHO, the
American Medical Association, the American Legacy
Foundation, and the Los Angeles Department of Health10

in insisting that the authorities who rate movies give
movies that depict smoking an adult content or R rating.

Every day of delay means more unnecessary addiction
and death because of Hollywood’s love affair with the
tobacco industry.
This work was supported by National Cancer Institute grant CA-61021,
the Robert Wood Johnson Foundation, and the Richard and Rhoda
Goldman Fund.
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