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moking in Movies and Increased Smoking Among
oung Adults

nna V. Song, PhD, Pamela M. Ling, MD, MPH, Torsten B. Neilands, PhD, Stanton A. Glantz, PhD

bjective: This study assessed whether smoking in the movies was associated with smoking in young
adults.

ethods: A national web-enabled cross-sectional survey of 1528 young adults, aged 18–25, was
performed between September and November 2005. Logistic regression and path analysis
using probit regression were used to assess relationships between exposure to smoking in
the movies and smoking behavior. Analysis was completed in December 2006.

esults: Exposure to smoking in the movies predicted current smoking. The adjusted odds of
current smoking increased by a factor of 1.21 for each quartile increase in exposure to
smoking (p�0.01) in the movies, reaching 1.77 for the top exposure quartile. The
unadjusted odds of established smoking (100� cigarettes with current smoking) increased
by 1.23 per quartile (p�0.001) of exposure, reaching 1.86 for the top quartile. This effect
on established smoking was mediated by two factors related to smoking in the movies:
positive expectations about smoking and exposure to friends and relatives who smoked,
with positive expectations accounting for about two thirds of the effect.

onclusions: The association between smoking in the movies and young adult smoking behavior
exhibited a dose–response relationship; the more a young adult was exposed to smoking in
the movies, the more likely he or she would have smoked in the past 30 days or have
become an established smoker.
(Am J Prev Med 2007;33(5):396–403) © 2007 American Journal of Preventive Medicine
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fter falling for several decades, incidence of
smoking in movies started increasing around
1990 and by 2000 was comparable to 1950

evels.1,2 Exposure to smoking in movies is an impor-
ant environmental variable that stimulates adolescent
moking initiation.3 Experimental studies demonstrate
hat smoking in movies increases nonsmoking adoles-
ents’ positive emotions, excitement, and happiness
nd increases the likelihood that they will associate
moking with status and vitality.4 Epidemiologic studies
etect a strong dose–response relationship between
xposure to smoking in movies and adolescent smoking
nitiation, controlling for sociodemographic factors
gender and ethnicity); personality characteristics (sen-
ation seeking); direct tobacco marketing (ad receptiv-
ty); peer influence (exposure to friends who smoke);
nd parenting.5–12 Adolescents in the top quartile of
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xposure to smoking in movies are two to three times
ore likely to start smoking than those in the lowest

xposure quartile.8,13 These findings are consistent
ith social learning theory, which predicts that behav-

ors are modeled by observing the behaviors and con-
equences of behaviors of others.14 In the case of
moking, adolescents are modeling the behaviors and
ttitudes of adults as seen in the movies.

While most first cigarette use occurs during adoles-
ence, about one third of adult smokers begin smoking
egularly as young adults (aged 18–25).15,16 Recent
ork identified young adults as a group at high risk for

moking17; smoking prevalence in young adults is the
ighest among all age groups at 25.3%.18 Young adult-
ood is also the time when most adolescent experi-
enters either transition to regular use or stop smok-

ng.19–21 Young adults also compose the largest share of
nited States movie viewers, with 34% attending a film

t least once a month.22,23 This study investigated the
ypothesis that exposure to smoking in movies is re-

ated to smoking in young adults aged 18–25.

ethods

anel Survey

cross-sectional Internet survey of 1528 young adults (aged

8–25) was conducted using a web-enabled panel maintained

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2007.07.026
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y the commercial research company, Knowledge Networks,
hich collected the data for this study. Knowledge Network’s
anel members were recruited from the U.S. population
sing random-digit telephone dialing and were provided with
ree Internet access in exchange for completing surveys.
ecruiting the panel using random-digit dialing avoided the

imitation of spontaneous Internet surveys that rely on volun-
eers: demographic groups most likely to have Internet access
ould be overrepresented. Members of the panel included
eople who were not regular Internet users prior to their
ecruitment into the panel. Moreover, the Knowledge Net-
orks panel was tested against a random-digit–dialing tele-
hone survey and a large volunteer Internet panel.24 The
nowledge Networks panel matched the demographics, atti-

udes, and behaviors of the telephone survey more closely
han a volunteer Internet panel, with higher survey comple-
ion rates in the Knowledge Networks panel.

Panel members aged 18–25 were recruited for this study; of
669 requests, 1325 completed surveys (79.3% response rate).
n addition, 203 former panel members aged 18–25 were
ecruited to achieve the desired sample size of 1528. All
urveys were completed via the Internet between September
nd November 2005, and analysis was completed in Decem-
er 2006. The survey was conducted in accordance with a
uman subjects protocol approved by the University of Cali-

ornia, San Francisco Committee on Human Research.

easures
ependent Variables

moking behavior. Two measures of smoking were used:
urrent smoking (those who had smoked at least one
igarette in the past 30 days) and established smoking
those who had smoked at least 100 cigarettes in their
ifetime and now smoked cigarettes every day or some
ays). These measures were used in the California To-
acco Survey and the National Health Interview Survey
NHIS).25,26 Both behavioral measures were dichoto-
ously coded 0 or 1 for absence or presence of smoking.

ndependent Variables

emographics. Respondents’ gender was coded 0�Male
nd 1�Female. Highest level of education was coded 0 to
, (0�less than high school; 3�Bachelors degree or
igher). Income level was coded 0–18 (0�less than $5000
er year; 18�more than $175,000 per year). Ethnicity
Caucasian, African-American, other non-Hispanic, His-
anic American, biracial non-Hispanic) was entered as a
ategoric variable for all analyses.

xposure to smoking in movies. Following the meth-
ds utilized by Sargent and colleagues5–7,13 that dem-
nstrated a dose–response relationship between expo-
ure to smoking in movies and adolescent smoking,
ach respondent was presented with a list of 60 motion
ictures selected at random from the top-grossing 500
ovies released between 2000 and 2004.27 Respondents
ere asked to indicate which films he or she had seen.

ince the survey was conducted over the Internet, m

ovember 2007
ubjects also were prompted with a copy of the adver-
ising poster for the film as well as the title to aid recall.
s a test of recall or random responding, all subjects
ere asked if they had seen the non-existent film
Handsome Jack.” Only 0.5% of the respondents re-
orted having seen this “film,” suggesting that false
emory or random responding played little to no role

n the study.
As in earlier studies of adolescents,5,6,8,13,28 exposure

o smoking in the movies was estimated by adding up
he total number of smoking occurrences in the 60

ovies each respondent reported having seen. Re-
ponses were then divided into quartiles of exposure to
acilitate comparison with research done on adoles-
ents.5–7,13 The advantage of using Sargent’s measure
f exposure to smoking in the movies is that it is based
n recognition skills, as opposed to measures that ask
espondents to recall and list movies they have seen,
hich requires more-complex memory processes than
ecognition.29,30 This measure also reflects actual expo-
ure to smoking in movies rather than respondents’
ttention, attitudes, or predispositions to smoking.8

ositive expectations associated with smoking. Re-
pondents were asked to rate their level of agreement
ith three statements concerning their expectations
ssociated with smoking (Smoking a cigarette can make
ou feel more comfortable around other people, Smok-
ng a cigarette around others gives you something to do
hen others are talking, and Smoking helps to control
our stress level). Their responses were combined to
reate a measure of “positive expectations” (similar to
ubjective expected utility5 and perception of benefits31

sed by investigators of youth smoking) by averaging
he 5-point Likert scale scores for these questions, with

representing the lowest response and 4 the highest.
he questions demonstrated reliability with an internal
onsistency coefficient (Cronbach’s alpha) of 0.83.

ensation seeking. Six items from the Zukerman–
uhlman Personality Questionnaire Sensation Seeking

acet of the Impulsive Sensation Seeking Scale32 were
sed to measure impulsivity (I sometimes like to do
hings that are a little frightening, I enjoy getting into
ew situations where you can’t predict how things will

urn out, I sometimes do “crazy” things just for fun, I
ike doing things just for the thrill of it, I like to have
ew and exciting experiences and sensations even if

hey are a little frightening, and I’ll try anything once).
esponses were combined by averaging the 5-point
ikert scale scores for these questions, with 0 represent-

ng the lowest response and 4 the highest. Cronbach’s
lpha for these questions was 0.85.

xposure to smoking. Respondents were asked to re-
ort whether relatives, close friends, or coworkers
round them smoked. Respondents reported how

any people in each of the three exposure groups

Am J Prev Med 2007;33(5) 397
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moked (none, some, most, or all). Exposure to rela-
ives, exposure to friends, and exposure to coworkers
ere measured as separate variables since previous
esearch on exposure to smoking in movies included
imilar exposure variables, such as exposure to friends,
xposure to siblings, and exposure to parents.33 Re-
ponses to each of the three questions were coded on a
-point Likert scale score, with 0 representing the
owest exposure and 3 the highest. Since exposure to
elatives and exposure to friends were correlated
r�0.43, p�0.001), the two questions were averaged to
reate a composite score called exposure to friends and
elatives.

eceptivity to tobacco advertising. Advertising recep-
ivity was measured on the index developed by Pierce
nd Gilpin34,35 to study advertising and teenage smok-
ng. Respondents were asked questions regarding to-
acco promotional items and advertisements they had
ncountered. Advertising receptivity was coded on a
-point scale: 0�nonreceptive (answered no to all
uestions); 1�minimally receptive (could not name a
avorite tobacco advertisement but could name a re-
ently seen tobacco advertisement on billboards or
agazines); 2�moderately receptive (respondents did
ot own or were not willing to use a promotional item,
ut could name a favorite tobacco advertisement); and
�highly receptive (respondents either had a promo-
ional item or who were willing to use an item).
dvertising receptivity was entered as a continuous
ariable in the statistical analyses. Cronbach’s alpha for
hese questions was 0.61.

erceived prevalence of smoking. Respondents esti-
ated how many people their age smoke based on

heir experience using a 10-point response scale with
ach point representing a 10% range (0�0%–10%;
�91%–100%).

tatistical Analysis

nivariate and multivariate logistic regression quanti-
ed the relationship between current smoking and
stablished smoking as dependent variables and expo-
ure to smoking in the movies (coded as a continuous
ariable with 0 for the lowest quartile, 1 for the second
uartile, 2 for the third quartile, and 3 for the top
uartile), exposure to friends and relatives who smoke,
xposure to coworkers who smoke, perceived preva-
ence of smoking, positive expectations of smoking, ad
eceptivity, sensation seeking, gender, education, in-
ome level, and ethnicity as independent variables.
ogit plots were created for each variable to test for a

inear relationship between these scores and the logit of
urrent smoking. Where the relationship was linear,
he variables were treated as continuous predictors.
xposure to smoking in the movies, exposure to friends

nd relatives who smoke, exposure to coworkers who b

98 American Journal of Preventive Medicine, Volume 33, Num
moke, perceived prevalence of smoking, positive ex-
ectations of smoking, ad receptivity, sensation seek-

ng, education, and income level were entered as
ontinuous variables (Tables 2 and 3). Odds ratios
ndicated increases in odds of being a current smoker
r established smoker for each incremental increase in
oded category of the variable. Analysis treating num-
er of incidents of smoking in the movies as a contin-
ous variable yielded results consistent with the quartile
pproach. The quartile data were reported to facilitate
omparisons with published results on adolescents.

Examination of logit plots revealed that quartile of expo-
ure to smoking in movies treated as a continuous variable fit
he data well, so this single variable was used in the regres-
ions, rather than treating quartile as a categoric variable.
his approach directly tested for a dose–response effect.
alculations were done with SPSS 14.0.
Path analysis using Mplus 4.20 tested mediated rela-

ionships among variables using weighted least square
robit regression to estimate parameters within the
odel and chi-square goodness of fit, root mean square

rror of approximation (RMSEA), and weighted root
ean square residual (WRMR) to assess how well the
odel fit the data.36 Bootstrap estimation was used to

etermine 95% confidence intervals (CIs).

esults
emographics

able 1 shows that the demographic characteristics of
he sample are comparable to the U.S. national average

able 1. Comparison of demographic characteristics

Study sample
Aged 18–25
(n�1528)

2005 U.S.
Census for
young adults
aged 18–2438

moking prevalence (%)
Current smoking

(30-day prevalence)
31.0 —

Established smoking
(100� cigarettes)

24.7 25.3a

ale–female ratio 50–50 48–52b

thnicity (%)
Caucasian American 61.0 66.9b

African American 13.8 12.2b

Other non-Hispanic 3.9 5.1
Hispanic American 18.3 14.5b

Biracial non-Hispanic 3.0 1.3
ducation (%)
Less than high school 21.0 19.6
High school 30.5 34.0
Some college 36.0 37.1
Bachelors or higher 12.5 9.3

conomic
Paid employee (%) 57.5 67.6
Median income ($) 25,000–35,000 28,770

18
From the National Health Interview Survey.
Entire national population (not just young adults).

ber 5 www.ajpm-online.net
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or young adults in the same age group.37 The smoking
ate in the panel in 2002 was 24.7%, comparable to the
002–2004 NHIS estimate for young adult smoking
revalence (25.3%).18

xposure to Smoking in Movies

igure 1 shows a histogram of the number of smok-
ng occurrences in the 60 films seen by the people in
he sample. The first quartile represents an exposure
evel of 0 – 48 occurrences; the second quartile,
9 –90 occurrences; the third quartile, 91–143 occur-
ences; and the fourth quartile, 144 –390 occur-
ences. These levels are approximately the same as
he exposure patterns Dalton et al8 observed in
dolescents aged 10 –14; their quartiles corre-
ponded to 59, 109, and 131 for a sample of 60
ovies. (A sample of 50 movies was used in that

tudy, their quartile points were multiplied by 60/50
o permit comparisons with the results from this

able 2. Predictors of current smoking (within the past 30
ays)a (n�1528)

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)b

ovie exposure (per
quartile)

1.30 (1.17–1.43)c 1.21 (1.05–1.38)

riends and relatives
who smoked

3.68 (3.03–4.45) 1.94 (1.49–2.52)

oworkers who smoked 1.17 (1.07–1.28) 1.07 (0.95–1.24)
erceived prevalence of

smokinge
1.23 (1.17–1.30) 1.12 (1.04–1.20)

ositive expectationsf 4.94 (4.16–5.89) 3.85 (3.21–4.61)
d receptivity 2.53 (2.20–2.91) 1.61 (1.37–1.90)
ensation seeking 1.23 (1.16–1.31) 1.09 (1.00–1.18)
ale gender 1.22 (0.98–1.51) 0.98 (0.73–1.32)
ducationg 0.82 (0.73–0.92) 0.99 (0.83–1.18)
ncomeh 0.94 (0.85–1.04) 1.01 (0.98–1.05)
thnicity
Caucasian 1.0 1.0
African American 0.57 (0.40–0.81) 0.54 (0.33–0.88)
Other non-Hispanic 0.72 (0.39–1.31) 1.49 (0.66–3.38)
Hispanic American 0.86 (0.64–1.15) 0.67 (0.44–1.01)
Biracial non-Hispanic 1.13 (0.61–2.12) 1.11 (0.47–2.64)

For continuous variables, odds ratios indicate incremental increases
n the odds of being a current smoker for each coded category of the
ariable.
Adjusted for all other listed variables.
Significant (p�0.05) Odds ratios are bolded.
Coded categories are: 0�None smoke; 1�Some smoke; 2�Most
moke; 3�All smoke; entered as a continuous variable.
Coded categories range from 0�0–10% smoke to 9�91–100%
moke; entered as a continuous variable.
Coded categories range from 0�Low expectations to 4� High
xpectations; entered as a continuous variable.
Coded categories range from 0�Less than high school; 1� High
chool diploma; 2� Some college; 3�Bachelors or higher; entered as
continuous variable.

Coded categories range from 0�Less than $5,000 per year to
8�More than $175,000 per year; entered as a continuous vari-
ble.
urvey.) 1

ovember 2007
ovie Exposure and Current Smoking
30-day Prevalence)

moking in movies predicts whether a respondent
moked in the past 30 days (Table 2). The unadjusted
dds of smoking significantly increased by a factor of
.30 for each quartile of exposure to smoking in the
ovies. This increase in odds corresponds to unad-

usted odds ratios (ORs) of 1.30, 1.69, and 2.20 for the
econd, third, and fourth quartiles of exposure. The
djusted odds increased by a factor of 1.21 per quartile
f exposure. This increase in odds corresponds to
djusted ORs (AORs) of 1.21, 1.46, and 1.77 for the
econd, third, and fourth quartiles of exposure. (The
orresponding adjusted estimates when treating quar-
ile as a categoric variable are 1.1, 1.34, and 1.58 for the
econd, third, and fourth quartiles, respectively, indi-
ating that the treatment of exposure quartile as a
ontinuous variable is reasonable.) The fact that the
OR is similar to the unadjusted OR suggests that most
f the effect of exposure to smoking in the movies on
urrent smoking is a direct effect. The other variables

able 3. Predictors of established smoking (100�
igarettes)a

Unadjusted OR
(95% CI)
n�1528

Adjusted OR
(95% CI)b

n�1528

ovie exposure (per
quartile)

1.23 (1.11–1.36)c 1.08 (0.93–1.25)

riends and relatives
who smoked

4.25 (3.48–5.20) 2.03 (1.54–2.68)

oworkers who smoked 1.21 (1.10–1.33) 1.16 (1.02–1.32)
erceived prevalence of

smokinge
1.30 (1.23–1.37) 1.20 (1.11–1.30)

ositive expectationsf 5.76 (4.77–6.96) 4.63 (3.77–5.67)
d receptivity 2.83 (2.44–3.28) 1.75 (1.46–2.09)
ensation seeking 1.22 (1.15–1.29) 1.07 (0.98–1.16)
ale gender 1.24 (0.99–1.55) 1.01 (0.73–1.38)

ducationg 0.72 (0.64–0.81) 0.81 (0.68–0.97)
ncomeh 0.86 (0.78–0.96) 0.98 (0.95–1.02)
thnicity
Caucasian 1.0 1.0
African American 0.67 (0.48–0.96) 0.54 (0.32–0.89)
Other non-Hispanic 0.47 (0.24–0.92) 0.67 (0.26–1.78)
Hispanic American 0.88 (0.66–1.18) 0.61 (0.39–0.94)
Biracial non-Hispanic 0.92 (0.48–1.77) 0.73 (0.28–1.88)

For continuous variables, odds ratios indicate incremental increases
n the odds of being an established smoker for each coded category
f the variable.
Adjusted for all other listed variables.
Significant (p�0.05) odds ratios are bolded.
Coded categories are: 0�None smoke; 1�Some smoke; 2�Most
moke; 3�All smoke; entered as a continuous variable.
Coded categories range from 0�0–10% smoke to 9�91–100%
moke; entered as a continuous variable.
Coded categories range from 0�Low expectations to 4�High expec-
ations; entered as a continuous variable.
Coded categories range from 0�Less than high school; 1�High
chool diploma; 2�Some college; 3�Bachelors or higher; entered as
continuous variable.
Coded categories range from 0�Less than $5,000 per year to
8�More than $175,000 per year; entered as a continuous variable.

Am J Prev Med 2007;33(5) 399
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ssociated with significant odds of current smoking
ere exposure to friends and relatives who smoke,
erceived prevalence of smoking, positive expectations,
d receptivity, sensation seeking, and ethnicity. Young
dults with friends and relatives who smoked were more
ikely to have smoked. Perceived prevalence of smok-
ng, positive expectations for smoking, ad receptivity,
nd sensation seeking were also positively associated
ith recent smoking. African Americans were less likely

o smoke compared to Caucasians, AOR�0.54 (95%
I�0.33–0.88). The overall logistic regression model
as statistically significant, �14

2 �702.28, p�0.001;
agelkerke R2�0.53.

ovie Exposure and Established Smoking

he unadjusted odds of having smoked at least 100
igarettes and smoking every day or on some days
ignificantly increased by a factor of 1.23 for each
uartile of movie exposure (p�0.001), corresponding
o an OR of 1.86 for the highest quartile of movie
xposure (Table 3). This effect became nonsignificant
n the multivariate analysis, with an AOR of 1.08
p�0.32). The variables that did significantly predict
moking in the multivariate analysis were exposure to
riends and relatives who smoke, coworkers who smoke,
erceived prevalence of smoking, positive expectations,
d receptivity, education, and ethnicity. Young adults
ith friends, relatives, and coworkers who smoked were
ore likely to be established smokers. Perceived
revalence, positive expectations, and ad receptivity
ere also positively linked with established smoking.

igure 1. Number of smoking occurrences viewed by respon
ccurrences in the 60 of the top-grossing 600 films released
epresents an exposure level of 0–48 smoking occurrences; th
hird quartile corresponds to 91–143 smoking occurrenc
ccurrences.
ducation was negatively related to established smok- a

00 American Journal of Preventive Medicine, Volume 33, Num
ng; young adults with higher levels of education
ere less likely to be established smokers. Compared

o Caucasian Americans, African Americans and His-
anic Americans were less likely to be established
mokers, AOR�0.54 (95% CI�0.32–0.89) and AOR�
.61 (95% CI�0.39–0.94), respectively. The overall
ogistic regression model was statistically significant,
14
2 �797.22, p�0.001; Nagelkerke R2�0.59.

est of Mediation Between Movie Exposure and
stablished Smoking

he fact that the direct effect of movies dropped below
tatistical significance for established smokers once
xposure to smokers, attitudes, and personality vari-
bles were included in the model suggested that some
f these variables mediate the relationship between
ovie exposure and established smoking. The method

f Baron and Kenny38 was used to identify the variables
hat mediate this relationship by identifying variables
hat (1) were related to both movie exposure and
stablished smoking, and (2) when included in the
ogistic regression, decreased the relationship between

ovie exposure and established smoking. For each
ndependent variable entered into the logistic regres-
ion equation, two-step logistic regressions were com-
uted with movie exposure entered on the first step
nd one other independent variable on the second step
o test whether including that independent variable
ecreased the estimated relationship between movie
xposure and established smoking. Independent vari-

. Most young adults in the sample saw around 100 smoking
en 2000 and 2004. The first quartile (reference condition)

ond quartile corresponds to 49–90 smoking occurrences; the
d the fourth quartile corresponds to 144–390 smoking
dents
betwe
e sec

es; an
bles that caused a significant decrease in movie expo-

ber 5 www.ajpm-online.net
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ure’s estimated association with established smoking
ere identified as potential mediators. A decrease in
ssociation was judged worth considering for media-
ion analysis if the p-value for movie exposure in-
reased from its unadjusted level (p�0.001) to
�0.01. Variables that did not decrease the relation-
hip between movie exposure and established smok-
ng were eliminated from further consideration. This
rocess identified two potential mediating variables:
xposure to friends and relatives who smoke and
ositive expectations.
Including exposure to friends and relatives who

moke in a logistic regression after movie exposure
ecreased the odds of smoking from 1.23 (p�0.001) to
.15 (p�0.013) per quartile of movie exposure to
moking. Including positive expectations after movie
xposure decreased the odds ratio for movie exposure
rom 1.23 (p�0.001) to 1.18 (p�0.013) per quartile of
xposure to movie smoking. Including both variables
educed the OR for movie exposure to a nonsignifi-
ant, 1.11 (p�0.13). These logistic regressions suggest
hat both exposure to friends and relatives who smoke
nd positive expectations may mediate the relationship
etween exposure to smoking in movies and estab-

igure 2. Path analysis. The results of a probit path analysis
ndicated that the effects of smoking in the movies established
moking via two pathways: through exposure to friends who
moke and positive expectations for smoking. The pathways
ere also correlated to each other. As shown in the top half of

he diagram, exposure to smoking in the movies increased
ositive expectations for smoking, which in turn, increased
he probability of established smoking. The second pathway
hown in the bottom half of the diagram indicated that
xposure to smoking in the movies increased the probability
hat a respondent would have friends who smoked which, in
urn, increased the probability of smoking. The effect of
moking in the movies on established smoking was about
wice as great through positive expectations than exposure to
riends and relatives who smoke. (All path coefficients are
nstandardized probit coefficients with the standard errors in
arenthesis.)
ished smoking (Figure 2). s

ovember 2007
Probit regression was used to conduct a formal path
nalysis to compare the relative importance of these
wo paths. (Probit regression was used because no
oftware existed that would allow a mixture of contin-
ous mediators [exposure to friends’ and relatives’
moking and positive expectations] and a dichotomous
ependent variable [smoking behavior] and provide a
lobal fit statistic.) A model was hypothesized that
howed a causal direction from movie exposure to
stablished smoking because longitudinal studies on
dolescents suggest that smoking in the movies causes
n increase in smoking.8,39,40 This model allowed ex-
osure to smoking in movies to increase exposure to
moking friends and relatives and positive expectations
ssociated with smoking, with exposure to friends and
elatives who smoke and positive expectations increas-
ng the probability of established smoking. The model
lso allowed a correlation between the two potential
ediating variables (without hypothesizing the direc-

ion of that relationship). There was no hypothesized
irect association between movies and established
moking because the multivariate logistic regression
howed that a direct association was not significant.

This model adequately fit the data (�1
2�1.50, p�0.22;

MSEA�0.005; WRMR�0.24; a good fit is indicated by
nonsignificant �2

, an RMSEA�0.05, or a WRMR�
.9036,37). Figure 2 shows that both increased exposure
o friends and relatives who smoke and increased
ositive expectations associated with smoking are path-
ays through which increased exposure to smoking in
ovies increased established smoking, with the positive

xpectations pathway accounting for about two thirds
f the effect.

iscussion

his study is the first to demonstrate that smoking in
ovies is associated with smoking in young adults in a

ose-dependent manner; the more a young adult is
xposed to smoking in the movies, the more likely
e/she will have smoked in the past 30 days or have
ecome an established smoker. These results are
imilar to prior studies demonstrating the effect
moking in the movies has on smoking initiation in
dolescents.3,5–8,13,41–43

Exposure to smoking at the highest quartile corre-
ponded to an AOR of 1.77 (1.213) for 30-day young
dult smoking. Previous studies on adolescents re-
orted a strong effect of exposure on smoking initia-
ion, 2.5013 (95% CI�1.7–3.5) to 2.718 (95% CI�1.7–
.50) for the highest quartile of movie exposure. The
ffect in young adults is probably smaller than in
dolescents for two reasons. First, about two thirds of
ver smokers are current smokers by the time they
each their 18th birthday, so many of the young people
ho are affected by smoking in the movies will have
tarted smoking by the time they reach age 18, leaving

Am J Prev Med 2007;33(5) 401
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ewer people susceptible to starting smoking because of
xposure to smoking in movies. Second, studies on
dolescents focused on smoking initiation (Have you
ver tried smoking a cigarette, even just a puff?), not
urrent or established smoking, because smoking is
nfrequent among adolescents7 and not all initiators go
n to become current or established smokers. Since
ost young adults will have smoked a few puffs of a

igarette during adolescence, ever smoking a single
uff (initiation) is not an appropriate behavior to study
moking behavior in young adults. The current study
n young adults used the most analogous behavior for
dolescent initiation: current and established smoking.

Even though the effect demonstrated in young adults
s smaller than effects shown in adolescents, the mag-
itude of the effect of smoking in the movies is
omparable to other environmental risk factors for
moking initiation in young adults. For example, to-
acco company advertising in bars, clubs, or college
ampus social events increases the odds of 30-day young
dult smoking by a factor of 1.75 (95% CI�1.47–
.08),44 similar to the effect of exposure to smoking in
he movies at the highest quartile (odds ratio�1.77).

The effect of smoking in the movies on smoking
ehavior is direct with 30-day smoking and indirect with
stablished smoking. The finding that smoking in the
ovies is related to recent 30-day smoking suggests that
ovies may primarily influence young adult smoking by

ecruiting new smokers. Rather than directly encourag-
ng young adults to smoke frequently, smoking in the

ovies may instead encourage young adults to experi-
ent with smoking. Once experimentation occurs,

ther factors become influential in encouraging smok-
ng. As Figure 2 indicates, exposure to friends and
elatives who smoke and having positive expectations
or smoking—both of which increase with increased
xposure to smoking in movies—increase the probabil-
ty of established smoking. These effects persist even
fter controlling for a wide variety of other variables,
ncluding the effects of cigarette advertising. This

odel is supported by psychological literature on social
earning, modeling, and imitation that suggest that

uch of behavior is learned by observing others, in-
luding those shown on screen.14,45,46

imitations

s in any cross-sectional study, the research can dem-
nstrate only an association between exposure to movie
moking and smoking behavior. Although the model
nd previous longitudinal studies of adolescents sug-
est that the direction of the association goes from
moking in the movies to established smoking, the
bsence of longitudinal data precludes conclusively
stablishing causality. Future research in the area
hould consider cohort data, not only to establish

ausality, but also to provide insight on whether smok- G

02 American Journal of Preventive Medicine, Volume 33, Num
ng in the movies also causes transitions to elevated
evels of smoking (e.g., initiation to established smok-
ng) by including initial questions addressing if and
hen young adults began smoking and following them
cross time to see if exposure to smoking in the movies
redicts an increase in smoking behavior at later time
oints.
The use of a pre-recruited panel is also a potential

imitation, although the panel was recruited through
andom-digit dialing rather than simply recruiting vol-
nteers via the Internet. This panel methodology also
rovides a young adult sample more diverse that in
raditional study samples of college students. In addi-
ion, the measure of exposure to smoking in movies
oes not account for the possibility that respondents
ight watch a particular movie multiple times, so the
easure probably underestimates actual exposure. Fi-

ally, the fact that the reference category for the
ogistic regressions was the first quartile of exposure to
moking in movies—as opposed to a truly unexposed
roup—underestimates the actual effect of exposure to
moking in the movies on young adult smoking
ehavior.

onclusion

his study demonstrates that smoking in the movies
s both directly and indirectly related to smoking
ehavior among young adults. Smoking in the movies
as a direct association with 30-day smoking in young
dults—which probably reflects experimentation and
nitiation in this group—as well as an indirect effect on
stablished smoking (100� cigarettes). The finding
hat smoking in the movies is associated with positive
xpectations for smoking and exposure to friends and
elatives who smoke, which in turn is related to estab-
ished smoking is supported by research done on
dolescents. This result is consistent with experimental
nd epidemiologic evidence in adolescents and young
dults that movies directly influence attitudes about
moking.3,47 In particular, studies have shown that
dolescent smokers hold higher positive expectations
or smoking than adolescent nonsmokers.31,48,49 The
urrent study provides insight as to where adolescents
nd young adults may get these expectations: the
ovies.
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