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Abstract

Background: In the modern era of heightened awareness of public health, smoking scenes in movies remain relatively free
from public monitoring. The effect of smoking scenes in movies on the promotion of viewers’ smoking desire remains unknown.

Objective: The study aimed to explore whether exposure of adolescent smokers to images of smoking in fılms could stimulate
smoking behavior.

Methods: Data were derived from a national Web-based sample survey of 748 Korean high-school students. Participants aged
16-18 years were randomly assigned to watch three short video clips with or without smoking scenes. After adjusting covariates
using propensity score matching, paired sample t test and logistic regression analyses compared the difference in smoking desire
before and after exposure of participants to smoking scenes.

Results: For male adolescents, cigarette craving was significantly higher in those who watched movies with smoking scenes
than in the control group who did not view smoking scenes (t307.96=2.066, P<.05). In the experimental group, too, cigarette
cravings of adolescents after viewing smoking scenes were significantly higher than they were before watching smoking scenes
(t161.00=2.867, P<.01). After adjusting for covariates, more impulsive adolescents, particularly males, had significantly higher
cigarette cravings: adjusted odds ratio (aOR) 3.40 (95% CI 1.40-8.23). However, those who actively sought health information
had considerably lower cigarette cravings than those who did not engage in information-seeking: aOR 0.08 (95% CI 0.01-0.88).

Conclusions: Smoking scenes in motion pictures may increase male adolescent smoking desire. Establishing a standard that
restricts the frequency of smoking scenes in films and assigning a smoking-related screening grade to films is warranted.

(JMIR Public Health Surveill 2017;3(3):e46) doi: 10.2196/publichealth.7093
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Introduction

Media exposure might detrimentally affect health behavior by
influencing short- and long-term attitudes and beliefs [1]. In
particular, movies can have a strong exposure effect. Smoking
scenes that are included in the development of a plot can induce
smoking behavior because they have a strong ripple effect [2-4].

Scenes of actors smoking in movies can contribute to the view
that smoking is a positive, socially acceptable act [5].

Different theories have been proposed to explain how media
exposure can alter health behavior. The cognitive priming theory
proposes that particular stimuli provided by the media can
activate related behavior in viewers [6]. The theory explains
that the media can remind viewers of already acquired behavior.
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For example, if smokers see smoking scenes through the media,
they are likely to have a stronger desire to smoke. A second
theory is the theory of social learning, which posits that social
people can engage in vicarious learning after witnessing
reinforcements acquired through a particular behavior [7].
Learning in adolescents occurs through the indirect experience
of imitating others in their social environment and the direct
experience of trial and error. Mass media exposure can be a
source of imitative learning. For example, a movie in which an
actor smokes and receives a positive reward can instill a
smoking-positive memory in viewers, which can influence
future real-life behavior. A third theory is the contextual effect
theory. It states that individuals may perform a particular
behavior because of social contexts, not because of a desire for
the behavior [8]. In other words, a particular behavior may
become socially normal when presented in the media [9]. As
an example, if the media portray adolescent smoking as a
quotidian phenomenon, viewers are likely to have a positive
context for smoking. However, the specific effects of media
exposure on adolescents have not been fully studied. In
particular, sensation-seeking and information-seeking behaviors
on adolescents’ smoking desire as a result of media exposure
are influential. Even if other conditions are equal, the desire to
smoke in an adolescent who views smoking scenes in films can
be stimulated or restrained significantly, depending on whether
or not the person is a sensation seeker or a health-information
seeker [10-12].

In 2008, the United States National Cancer Institute (NCI)
reported a strong causal relationship between smoking scenes
in movies and initiation of smoking by adolescents [5,13]. The
Hollywood movie industry has spent millions of dollars to stage
smoking scenes in movies [14]. A study on movies released in
the United States from 2002-2010 chronicled that 80% of all
R-rated movies and nearly 70% of all PG-13-rated movies
featured smoking scenes [5,15]. Consequently, the NCI’s
warning has important implications. Smoking scenes are
relatively free from public health monitoring even though
movies are viewed worldwide. The fact that smoking scenes
can promote viewers’smoking has not been widely disseminated
[5,16,17].

In 2005, South Korea ratified the Framework Convention on
Tobacco Control (FCTC) legislated by the World Health
Organization (WHO) [18]. Article 13 of the FCTC recommends
the inclusion of warning messages or labels in the advertisement,
promotion, and support of tobacco products and restricts the
use of incentives to encourage their purchase. Yet, active
measures have not been instituted in South Korea. Movies rated
for viewers 15 years of age or older frequently feature smoking
scenes [19]. While viewing motion pictures is regarded as a
popular leisure activity in contemporary culture, the presentation
of smoking scenes in films and their effects on audiences have
not been fully studied.

Using a large Web-based panel, we investigated whether
exposure of adolescent smokers to images of smoking in movies
could stimulate their smoking desire after adjusting for the
factors related to smoking desire, which included their attitudes
and beliefs regarding smoking, its health effects, and whether
or not their parents indulged in smoking.

Methods

Sample
Data were derived from a survey of respondents drawn from a
nationally representative Web-based sample of 748 Korean high
school students (376 males and 372 females) who participated
in the Hankook Research Master Sample Panel. Respondents
were recruited using a dual sampling frame. A combination of
random digit dial and address-based sampling allowed for the
selection of a sample of individuals without using telephone
land lines. Respondents received a nominal cash incentive (US
$2.50) to participate when they completed both the baseline and
post-movie surveys. The final response rate was 81.0%. Missing
values of survey questions for key analytical variables were
excluded using the pairwise method.

Study Design
The students (aged 16-18 years) were randomly assigned to
watch three professionally edited short (40-120 seconds) video
clips of representative popular Korean films with smoking
scenes (exposure group, n=374) or without smoking scenes
(non-exposure group, n=374). Before the participants started
the Web-based survey, the statistician randomly assigned each
of them to two different study groups (exposure/non-exposure),
according to a table of computational random numbers. The
random assignment was blocked by gender to distribute males
and females equally in each group. The video clips were
professionally edited versions of representative hit films from
among 51 films that played in Korean cinemas from 2000-2013
[19]. We defined a hit film as a movie that had been viewed by
at least 5 million people [19]. The participants watched the three
video clips in a row by themselves while completing the
Web-based survey. The participants were unable to skip
watching certain videos. In the exposure group, all scenes
presented contained images of smoking. Participants’ desire to
smoke was gauged immediately after viewing the clips. We
examined whether smoking scenes in motion pictures could
increase adolescents’ smoking desire. We also examined
whether adolescents’ smoking desire could be promoted or
restrained by predisposing conditions, such as sensation-seeking
or health information-seeking behavior. After adjusting
covariates using propensity score matching (PSM), we
conducted a paired-sample t test to compare the smoking desire
of respondents before and after viewing smoking scenes.

Measures
Survey questions were based on previous reports on the effects
of social context, including mass media use and social capital,
on health [17,19,20]. The questionnaire included topics adapted
from the Health Information National Trends Survey of
validated measures developed through a series of health
communication studies in Korea [12,21]. Sensation-seeking
behavior was defined as an individual’s innate propensity to
seek out novel, strong, and intricate experiences and feelings
and to willingly take physical and socioeconomic risks to have
such experiences and feelings [22,23]. Sensation-seeking is
strongly associated with a variety of illegal and risky behaviors,
such as smoking, among adolescents [24]. The Cronbach alpha
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values of all individual subscales ranged from .60 to .87 in this
study.

Dependent Variable
The dependent variable of cigarette craving was measured using
two questions. This was the first question: “What is your current
smoking desire on a scale of 0 to 100 score?” A 0-100 Likert
scale was used to evaluate responses. This was the second
question: “Do you wish to take a puff on a cigarette now?”
Response options to the second question were “not at all”
(including non-smokers), “somewhat,” “considerably,” and
“very strongly.” The first continuous question was used for t
test analysis. The second nominal question was used for the
logistic regression, with answers grouped into two categories
as dependent variables by calculating the change in smoking
desire before and after watching the smoking scenes using these
two questions. Responses indicating an increase in smoking
desire after watching the smoking scenes were coded 1 and
decreased or no change in smoking desire after watching the
smoking scenes was coded 0.

Independent Variable
We considered viewing smoking scenes in motion pictures as
the baseline independent variable for the t test. For logistic
regression, we used three independent variables (mass media,
impulsivity, and information-seeking behavior) to identify
related factors with difference in smoking desire before and
after watching the movie clips. General mass media usage was
assessed by querying how much time was estimated to have
been spent each day in the prior 7 days watching television,
searching for information with a smartphone, and reading news
on the Internet using a personal computer. Responses ranged
from 0 to ≥5 hours. Media usage was divided into four
categories: ≤30 minutes, 30 minutes to 1 hour, 1-2 hours, and
>2 hours (Cronbach alpha=.60). To assess the sensation-seeking
behavior (ie, impulsivity) of the adolescent respondents, we
used the validated and reliable Korean version of the Sensation
Seeking Scale [25], which queried the responses to the
following, with responses rated on a four-point Likert scale: (1)
I want to try rock climbing, I want to try thrilling things even
if they’re scary, I want to try thrilling sports like water skiing
and surfboarding, I want to jump off an airplane with a parachute
on, I want to slide down fast on skis from a high slope, I want
to try bungee jumping, I want to go on roller coasters or thrilling
rides at amusement parks, and I want to hang out with
motorcycle gangs who look like they’re around my age
(Cronbach alpha=.87); (B) I want to make out with someone of
the opposite sex, I want to go to bars or clubs and have fun all
night, I want to try drinking or smoking without having to mind
other people, I want to laugh and be rowdy at gatherings or
parties full of people, I want to go crazy at standing seats at
concerts, I want to try outlandish hairstyles or clothes, I want
to zoom down big roads in a sports car, and I want to sing or
yell loudly in the street in the middle of the night (Cronbach
alpha=.82). For information-seeking behavior, the respondents
were asked “Have you ever actively searched for health-related
information?” The five possible responses were as follows:
“very actively,” “actively,” “average,” “inactively,” and “very
inactively.”

Covariates
We considered covariates in accordance with previous studies
[26,27]. Respondents were queried on their attitudes and beliefs
with regard to smoking and its health effects. Attitude toward
smoking was assessed by asking “What are your thoughts on
smoking?” and responses were categorized as “very positive,”
“positive,” “so-so,” “negative,” or “very negative.” Belief in
the effect of smoking on health was assessed based on the
question “What do you think that how much smoking will affect
your health?” and responses were categorized as “no effect,”
“has somewhat effect,” “considerable effect,” or “fatal effect.”
Respondents were also asked “Who is a smoker among your
parents?” The response options were “father only,” “mother
only,” “both,” or “neither of them.” We grouped these answers
into two categories: “neither of them” and “more than one.”

Statistical Analyses
We expected that the two groups (with exposure to smoking
scenes or without such exposure) were different in a range of
characteristics. Such a difference might artificially inflate the
effect of smoking desire when using traditional statistical
techniques [28]. PSM is a statistical tool to create matched sets
of treated and untreated participants who show similar values
of propensity scores (PS) for covariates [29,30]. Therefore, PSM
was used in this study to compare the smoking desire of the
treatment group that viewed smoking scenes with the
comparison group that did not view those scenes, according to
the smoking-related risk factors of attitude to smoking, belief
in the effect of smoking on health, and parental smoking. PS
was calculated for each gender using a non-parsimonious
multiple logistic regression model to ensure that the balancing
property of the covariates was satisfied. Subsequently, PS was
used to match using the Mahalanobis nearest-neighbor matching
algorithm without caliper. We performed a series of statistical
analyses to determine the effect of viewing smoking scenes in
motion pictures on audiences' subsequent smoking desire. First,
as a manipulation check, chi-square tests were conducted to
evenly compare the distribution of covariates between the
control group and the treatment group after matching the scores.
Second, the two matched patient groups were compared using
a paired t test to identify the difference between the two groups.
Third, logistic regression was performed to explore the
influential factors on audiences' smoking desire.

Ethics Statements
Approval for the study was granted by the Korea National
Institute for Bioethics Policy Institutional Review Board
(Approval Date: March 8, 2016; Approval No.:
P01-201603-22-003). All participants gave written informed
consent to participate in this study. The Ethics Committee of
the Demographic Health Survey approved the consent
procedure. Any information that could distinguish individual
participants was not collected during the data collection process.

Results

Baseline Characteristics Related to Smoking Desire
Results of a cross-tabulation analysis conducted to verify
whether the experimental group and the control group were well
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matched are shown in Tables 1 and 2. For male respondents,
the multivariate imbalance measure was 0.162 before matching
and decreased to 0.111 after matching, indicating good
matching. Male respondents with a “very negative” opinion of
smoking comprised 60.5% of the control group and 56.8% of
the experimental group. Concerning the effect of smoking on
health, 67.3% of respondents in the control group and 59.3%
of respondents in the experimental group believed smoking was
fatal. Similar percentages of both groups responded that one or
both of their parents smoked or that both were non-smokers.

For female respondents, the multivariate imbalance measure
decreased from 0.246 before matching to 0.209 after matching.
The proportion of females with a very negative attitude to
smoking was 63.4% in both the control group and the
experimental group. Similar percentages of females believed
that smoking is fatal (66.0% and 68.6% in the control and

experimental group, respectively). Concerning parental smoking,
54.9% of the control group responded that both parents were
non-smokers with 56.2% of the experimental group responding
that one or both smoked.

Smoking Desire According to Exposure to Smoking
Scenes After Propensity Score Matching
Table 3 presents the data concerning cigarette cravings between
the experimental and control groups based on independent
sample t tests. Cigarette craving was significantly higher in the
experimental group than that in the control group among male
adolescents (t307.96=2.066, P<.05; Table 3). In the experimental
group, cigarette cravings of adolescents after viewing smoking
scenes were significantly higher than they were before watching
the video clips (t161.00=2.867, P<.01; Table 4). Figure 1 depicts
the results graphically.

Table 1. Baseline characteristics related to smoking desire (men).

After matchingBefore matchingCharacteristics

pExperiment

(n=162), n (%)

Control

(n=162), n (%)

pExperiment

(n=187), n (%)

Control

(n=189), n (%)

Attitude to smoking

.581 (0.6)0 (0.0).044 (2.2)0 (0.0)Very positive

3 (1.9)2 (1.2)3 (1.6)4 (2.1)Positive

29 (17.9)21 (13.0)38 (20.3)28 (14.8)So-so

37 (22.8)41 (25.3)40 (21.4)48 (25.4)Negative

92 (56.8)98 (60.5)102 (54.5)109 (57.7)Very negative

Belief in the effect of smoking on health

.452 (1.2)2 (1.2).222 (1.1)2 (1.1)Not effective

17 (10.5)11 (6.8)17 (9.1)19 (10.1)Somewhat effective

47 (29.0)40 (24.7)48 (25.7)52 (27.5)Considerably effective

96 (59.3)109 (67.3)120 (64.2)116 (61.4)Fatal

Parental smoking

>.9980 (49.4)80 (49.4).4299 (52.9)97 (51.3)Neither of them

82 (50.6)82 (50.6)88 (47.1)92 (48.7)More than one

0.1110.162Multivariate Imbalance Measure

Effects of Mass Media Usage, Impulsivity, and
Information-Seeking Behavior on Smoking Desire
Among Male Adolescents
Logistic regression was performed through PSM to determine
factors associated with changes in cigarette cravings among the
male high school students following viewing of smoking scenes
in motion pictures. Results are summarized in Tables 5 and 6.
Table 5 provides descriptive statistics of the sample. According
to Model III, the video clips did not significantly influence

cigarette craving (Table 6). However, more impulsive
adolescents had significantly higher cigarette cravings than less
impulsive adolescents: adjusted Odds Ratio (aOR) 3.40 (95%
CI 1.40-8.23). On the contrary, cigarette cravings did not
significantly increase in adolescents who habitually engaged in
health information-seeking. In particular, those who very
actively sought health information had considerably lower
cigarette cravings than the group who did not engage in such
information-seeking: aOR 0.08 (95% CI 0.01-0.88).
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Table 2. Baseline characteristics related to smoking desire (women).

After matchingBefore matchingCharacteristics

pExperiment

(n=153), n (%)

Control

(n=153), n (%)

pExperiment

(n=187), n (%)

Control

(n=185), n (%)

Attitude to smoking

>.990 (0.0)0 (0.0).012 (1.1)0 (0.0)Very positive

3 (2.0)3 (2.0)3 (1.6)6 (3.2)Positive

15 (9.8)15 (9.8)15 (8.0)21 (11.4)So-so

38 (24.8)38 (24.8)38 (20.3)60 (32.4)Negative

97 (63.4)97 (63.4)129 (69.0)98 (53.0)Very negative

Belief in the effect of smoking on health

.230 (0.0)0 (0.0).050 (0.0)0 (0.0)Not effective

9 (5.9)4 (2.6)10 (5.3)7 (3.8)Somewhat effective

39 (25.5)48 (31.4)40 (21.4)59 (31.9)Considerably effective

105 (68.6)101 (66.0)137 (73.3)119 (64.3)Fatal

Parental smoking

.0767 (43.8)84 (54.9).5499 (52.9)98 (53.0)Neither of them

86 (56.2)69 (45.1)88 (47.1)87 (47.0)More than one

0.2090.246Multivariate Imbalance Measure

Table 3. Smoking desire according to exposure to smoking scenes by gender after propensity score matching.

ptDegrees of
freedom

ExperimentControlControl (exposure to smoking scenes)
versus treatment group

SDMeanSDMean

.042.066307.962.192.041.761.58Men

.960.054304.001.041.221.081.20Women

Table 4. Smoking desire according to before and after exposure to smoking scenes by gender after propensity score matching.

ptDegrees of
freedom

After exposure to smoking in
movies

Before exposure to smoking in
movies

Before exposure to smoking in
movies versus after exposure to
smoking in movies

SDMeanSDMean

.012.867161.002.192.041.861.76Men

.281.088152.001.041.221.331.30Women

Figure 1. Difference in cigarette cravings between the control group and the experimental group or between before and after viewing smoking scenes
in motion pictures in the experimental group.
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Table 5. Characteristics of mass media usage, impulsivity, and information-seeking behavior in 162 subjects.

%nCharacteristics

Watch television per day on average

54.9489<30 minutes

24.073930 minutes-1 hour

13.58221 hour-2 hours

7.4112>2 hours

Search information with a smartphone

29.6348<30 minutes

22.223630 minutes-1 hour

28.40461 hour-2 hours

19.7532>2 hours

Read news on the Internet

41.9868<30 minutes

23.463830 minutes-1 hour

20.37331 hour-2 hours

14.2023>2 hours

0.73 (1-4)2.38Impulsivity [mean, SE (range)]

Information-seeking behavior

3.706Very inactively

12.3520Inactively

56.7992Average

14.2023Actively

12.9621Very actively

Discussion

Principal Findings
This study revealed a direct link between viewing smoking
scenes and immediate subsequent smoking desire. In particular,
male adolescents who watched smoking scenes were more likely
to have the desire to smoke than those who watched scenes that
did not contain smoking. This is consistent with findings in the
literature that people 18 to 25 years of age are influenced by
smoking scenes in movies and are more apt to initiate smoking
[31,32]. Presently, cigarette cravings in male high-school
students were markedly increased in those displaying impulsive
behavior, which is a known risk factor for smoking. The urge
to smoke following viewing of the smoking scenes was
considerably less in those who habitually engaged in health
information-seeking behavior. The former group perceived

tobacco as a substance of curiosity. In contrast, the latter group
had negative attitudes and beliefs regarding tobacco, which
were reinforced by information-seeking.

One-third of smokers start smoking when they are adolescents.
Failure to quit smoking during adolescence considerably
increases the chance of becoming a long-term smoker [33].
Smoking scenes frequently appear in movies rated PG-15. This
makes it very likely that Korean adolescents will view the
scenes. In impressionable individuals, the exposure could be
an important factor in their decision to smoke. One factor could
be a reinforcement of their burgeoning positive attitude towards
cigarettes. Appropriate regulations and management are
necessary to curb this influence. Banning smoking scenes in
films is seemingly an obvious option. However, filmmakers
counter that dramatic necessity and freedom of expression can
allow for depiction of smoking, especially when it is deemed
essential in the storyline [34].
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Table 6. Effects of mass media use, impulsivity, and information-seeking behavior on smoking desire of male adolescents.

Model 3Model 2Model 1Characteristics

95% CIaOR95% CIaOR95% CIaORa

111Watch television per day on average (ref: <30 minutes)

0.34-4.501.130.43-4.941.450.52-5.171.6430 minutes-1 hour

0.41-7.551.760.42-6.931.700.41-6.221.61 hour-2 hours

0.23-12.681.700.29-11.941.870.36-11.902.08>2 hours

111Search information with a smartphone (ref: <30 minutes)

0.33-8.211.640.34-7.711.630.32-6.641.4630 minutes-1 hour

0.64-10.473.030.60-10.392.790.72-11.753.161 hour-2 hours

0.29-10.322.010.43-12.042.610.62-15.473.28>2 hours

111Read news on the Internet (ref: <30 minutes)

0.17-2.490.640.17-2.350.640.16-2.090.5830 minutes-1 hour

0.09-2.080.440.12-2.330.530.11-1.880.461 hour-2 hours

0.12-4.100.690.13-3.420.660.11-2.260.49>2 hours

1.40-8.233.40b1.35-7.283.13bImpulsivity

1Information-seeking behavior (ref: Very inactively)

0.02-1.860.19Inactively

0.02-0.920.12cAverage

0.01-0.890.11cActively

0.01-0.880.08cVery actively

aaOR=adjusted attitude to smoking, belief in the effect of smoking on health, and parental smoking. Dependent variable: increasing smoking desire
after exposing to smoking scenes (1), decreasing or no change in smoking desire after exposing to smoking scenes (reference: 0).
bSignificance at 1% significance level.
cSignificance at 5% significance level.

Some countries, such as the United Kingdom, have banned the
promotion and advertisement of tobacco. However, they still
allow movies with positive messages towards tobacco to be
viewed. Many R-rated movies produced in the United States
from 2001 to 2006 had smoking scenes and 90% of viewers of
such movies reported that they had a greater urge to smoke after
watching these movies [35,36]. However, more people agree
that regulations against smoking scenes in movies are needed.
Positive changes to regulate smoking scenes in movies are being
made. In the United States, Hollywood film companies are
practicing self-regulatory rules to ban scenes where protagonists
smoke in G, PG, and PG-13 movies [37]. This decision was
based on research suggesting that the more R-rated movies a
minor watches, the more likely it is that this person will smoke
in the future [32]. India, another country with a robust film
industry (“Bollywood”) is also strengthening regulations on
smoking. Tobacco brands were frequently shown in Bollywood
films made in Hindi until the early 2000s [38]. However, as the
government espoused the reduction of smoking scenes in
movies, vetting of films to decide whether the smoking scene
is necessary has been instituted [39]. To increase the
effectiveness of the ban on smoking scenes, the Indian
government is allowing smoking scenes but only if the scene
is out-of-focus and accompanied by a 30-s message in the film
warning of the danger of smoking [40].

Establishing a standard that restricts the frequency of smoking
scenes in films and assigning a smoking-related screening grade
to films are warranted. Our findings suggest that adolescents
who attempt to quit smoking should lessen or refrain from
viewing motion pictures that contain smoking scenes.

Limitations
Some study limitations should be noted. First, the number of
friends who smoke is an important covariate, but this study was
not able to include any type of information on social networks
among adolescents in the questionnaire due to ethical problems.
However, regarding adolescent smoking, the significance of
viewing smoking scenes in motion pictures may be amplified
by social networks rather than attenuated [8]. Second, data on
smoking desire were collected via a self-reported questionnaire.
So, the results may have been subject to recall bias. In addition,
the Hawthorne effect may have occurred because participants
knew the purpose of the study. Future research needs to develop
a longitudinal study and an investigation and management
system to conclusively establish the reliability and validity of
the data.

Public Health Implications
This study reveals a direct link between viewing smoking scenes
and immediate subsequent smoking desire. In particular, male
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adolescents who watched smoking scenes were more likely to
have the desire to smoke than those who watched scenes without
smoking and were more apt to commence smoking. Cigarette
craving increased considerably in male high-school students
with an impulsive, risk taking personality. However, the desire
to smoke cigarettes was considerably decreased in those who
habitually engaged in health information-seeking behavior.
Thus, a comprehensive effort involving dissemination of
information is needed to promote global health. Effort is
especially needed to prevent adolescents from being exposed
to smoking scenes in movies. First, we need to identify the more
vulnerable adolescents who are being exposed to smoking scenes

in films. At the same time, we need to consider a targeted
approach by finding predisposing conditions, such as
sensation-seeking or impulsivity. Health campaigns that foster
health information-seeking among young people are a good
idea. Second, rather than implementing downstream and
selective protection plans targeting adolescent viewers and their
parents, an upstream approach is needed. For example, if the
movie industry is genuinely interested in this project, civil
servants, movie creators, and academics can talk together to
understand the necessity of rules against smoking scenes and
find ways to come up with appropriate solutions.

Acknowledgments
This work was supported by the National Research Foundation of Korea through a grant funded by the Korean Government
(NRF-2015R1C1A1A01051608).

Conflicts of Interest
None declared.

References

1. Blake K, Viswanath K, Blendon R, Vallone D. The role of tobacco-specific media exposure, knowledge, and smoking
status on selected attitudes toward tobacco control. Nicotine Tob Res. Feb 2010;12(2):117-126. [doi: 10.1093/ntr/ntp184]
[Medline: 20018944]

2. Dalton M, Sargent J, Beach M, Titus-Ernstoff L, Gibson J, Ahrens M, et al. Effect of viewing smoking in movies on
adolescent smoking initiation: a cohort study. Lancet. Jul 26, 2003;362(9380):281-285. [doi: 10.1016/S0140-6736(03)13970-0]
[Medline: 12892958]

3. Distefan J, Pierce J, Gilpin E. Do favorite movie stars influence adolescent smoking initiation? Am J Public Health.
2004;94(7):1239-1244. [Medline: 15226149]

4. Sargent J, Beach M, Dalton M, Ernstoff L, Gibson J, Tickle J, et al. Effect of parental R-rated movie restriction on adolescent
smoking initiation: a prospective study. Pediatrics. 2004;114(1):149-156. [Medline: 15231921]

5. U.S. Department of Health and Human Services. Surgeon General. 2012. URL: https://www.surgeongeneral.gov/library/
reports/preventing-youth-tobacco-use/ [accessed 2017-01-03] [WebCite Cache ID 6qfCKiG9W]

6. Jo E, Berkowitz L. A priming effect analysis of media influences: An update. In: Bryant J, Zillmann D, editors. Media
Effects: Advances in theory and research. Hillsdale, NJ. Lawrence Erlbaum; 1994:43-60.

7. Bandura A. Social cognitive theory of mass communication. Media Psychol. 2001;3(3):265-299. [doi:
10.1207/S1532785XMEP0303_03]

8. Jung M, Chung D. Evidence of social contextual effects on adolescent smoking in South Korea. Asia Pac J Public Health.
May 2013;25(3):260-270. [doi: 10.1177/1010539512461667] [Medline: 23070756]

9. Strasburger VC. “Sex, Drugs, Rock 'n' Roll,” and the media - are the media responsible for adolescent behavior? Adolesc
Med. Oct 1997;8(3):403-414. [Medline: 10360021]

10. Bryant J, Thompson S, Finklea BW. Media Effects on Health. In: Bryant J, Thompson S, Finklea BW, editors. Fundamentals
of Media Effects, 2nd edition. Long Grove, IL. Waveland Press, Inc; 2012:228-241.

11. Palmgreen P, Noar S, Zimmerman R. A mass media campaign to increase condom use among high sensation-seeking and
impulsive decision-making young adults. In: Rice RE, Atkin CK, editors. Public Communication Campaigns, 4th edition.
Thousand Oaks, CA. Sage Publications, Inc; 2012:205-218.

12. Jung M. Exploring socio-contextual factors associated with male smoker's intention to quit smoking. BMC Public Health.
2016;16(1):398. [doi: 10.1186/s12889-016-3054-5] [Medline: 27178199]

13. National Cancer Institute. The Role of the Media in Promoting and Reducing Tobacco Use. Bethesda, MD. U.S. Department
of Health and Human Services, National Institutes of Health; 2008. URL: https://cancercontrol.cancer.gov/brp/tcrb/
monographs/19/m19_complete.pdf [accessed 2017-05-23] [WebCite Cache ID 6qfOkwSuH]

14. Lum K, Polansky J, Jackler R, Glantz S. Signed, sealed and delivered: big tobacco in Hollywood, 1927-1951. Tob Control.
Oct 2008;17(5):313-323. [doi: 10.1136/tc.2008.025445] [Medline: 18818225]

15. Titus K, Polansky J, Glantz S. Smoking Presentation Trends in US Movies 1991-2008. San Francisco, CA. University of
California San Francisco Center for Tobacco Control Research and Education; 2008. URL: http://escholarship.org/uc/item/
30q9j424 [accessed 2017-05-23] [WebCite Cache ID 6qfU6RLWH]

16. Centers for Disease Control and Prevention (CDC). Smoking in top-grossing movies: United States, 2010. Morb Mortal
Wkly Rep. 2011;60(27):910-913. [Medline: 21753743]

JMIR Public Health Surveill 2017 | vol. 3 | iss. 3 | e46 | p. 8http://publichealth.jmir.org/2017/3/e46/
(page number not for citation purposes)

Sohn & JungJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1093/ntr/ntp184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20018944&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(03)13970-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12892958&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15226149&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15231921&dopt=Abstract
https://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/
https://www.surgeongeneral.gov/library/reports/preventing-youth-tobacco-use/
http://www.webcitation.org/

                                            6qfCKiG9W
http://dx.doi.org/10.1207/S1532785XMEP0303_03
http://dx.doi.org/10.1177/1010539512461667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23070756&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10360021&dopt=Abstract
http://dx.doi.org/10.1186/s12889-016-3054-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27178199&dopt=Abstract
https://cancercontrol.cancer.gov/brp/tcrb/monographs/19/m19_complete.pdf
https://cancercontrol.cancer.gov/brp/tcrb/monographs/19/m19_complete.pdf
http://www.webcitation.org/

                                            6qfOkwSuH
http://dx.doi.org/10.1136/tc.2008.025445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18818225&dopt=Abstract
http://escholarship.org/uc/item/30q9j424
http://escholarship.org/uc/item/30q9j424
http://www.webcitation.org/

                                            6qfU6RLWH
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21753743&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. Hastings G, Angus K. Forever Cool: The influence of smoking imagery on young people. London, UK. British Medical
Association Board of Science; 2008. URL: http://www.bma.org.uk/health_promotion_ethics/tobacco/forevercool.jsp
[accessed 2017-05-23] [WebCite Cache ID 6qfUHzDQv]

18. Cho HJ. The status and future challenges of tobacco control policy in Korea. J Prev Med Public Health. May
2014;47(3):129-135. [doi: 10.3961/jpmph.2014.47.3.129] [Medline: 24921015]

19. Jung M. Content analysis of smoking scenes in Korean box-office hits in 2000-2013. Korean J Health Educ Promot.
2014;31(2):27-40. [doi: 10.14367/kjhep.2014.31.2.27]

20. Jung MS, Lin L, Viswanath K. Associations between health communication behaviors, neighborhood social capital, vaccine
knowledge, and parents' H1N1 vaccination of their children. Vaccine. Oct 2013;31(42):4860-4866. [doi:
10.1016/j.vaccine.2013.07.068] [Medline: 23954379]

21. Jung M, Bigman-Galimore CA, Viswanath K. Contextual effects of community mobilization and communication capacity
as a positive factor for self-rated health status: A multi-level analysis. Int J Public Health. Apr 2014;59(2):289-299. [doi:
10.1007/s00038-013-0532-8] [Medline: 24362447]

22. Webster G, Crysel L. “Hit Me, Maybe, One More Time”: brief measures of impulsivity and sensation seeking and their
prediction of blackjack bets and sexual promiscuity. Journal of Research in Personality. Oct 2012;46(5):591-598. [doi:
10.1016/j.jrp.2012.07.001]

23. Banerjee S, Greene K. Sensation seeking and adolescent cigarette smoking: examining multiple pathways in cross-sectional
data. Open Addict J. 2009;2(1):12-20. [doi: 10.2174/1874941000902010012]

24. Stephenson M, Hoyle R, Palmgreen P, Slater M. Brief measures of sensation seeking for screening and large-scale surveys.
Drug Alcohol Depend. Dec 2003;72(3):279-286. [Medline: 14643945]

25. Werb D, Richardson C, Buxton J, Shoveller J, Wood E, Kerr T. Development of a brief substance use sensation seeking
scale: validation and prediction of injection-related behaviors. AIDS Behav. Feb 2015;19(2):352-361. [doi:
10.1007/s10461-014-0875-z] [Medline: 25119056]

26. Castrucci BC, Gerlach KK. The association between adolescent smokers' desire and intentions to quit smoking and their
views of parents' attitudes and opinions about smoking. Matern Child Health J. Dec 2005;9(4):377-384. [doi:
10.1007/s10995-005-0016-4] [Medline: 16328708]

27. Mohammadpoorasl A, Nedjat S, Yazdani K, Fakhari A, Foroushani A, Fotouhi A. Intention to start smoking and its related
factors in never smoked adolescents in tabriz, 2010. Int J Prev Med. Dec 2012;3(12):880-886. [Medline: 23272288]

28. Rosenbaum R. Observational Studies, 2nd edition. New York, NY. Springer-Verlag; 2002.
29. Blackford J. Propensity Scores: a method for matching on multiple variables in Down syndrome research. Intellect Dev

Disabil. Oct 2009;47(5):348-357. [doi: 10.1352/1934-9556-47.5.348]
30. Austin PC. An introduction to propensity score methods for reducing the effects of confounding in observational studies.

Multivariate Behav Res. 2011;46(3):399-424. [doi: 10.1080/00273171.2011.568786] [Medline: 21818162]
31. Song A, Ling P, Neilands T, Glantz S. Smoking in movies and increased smoking among young adults. Am J Prev Med.

Nov 2007;33(5):396-403. [doi: 10.1016/j.amepre.2007.07.026] [Medline: 17950405]
32. Goldberg ME. American media and the smoking-related behaviors of Asian adolescents. J Advert Res. Mar 2003;43(1):2-11.

[doi: 10.1017/S0021849903030010]
33. World Health Organization. Smoke-free Movies: From evidence to action, 2nd edition. Geneva, Switzerland. WHO Press;

2011.
34. Choi G, Cho H, Yoon J, Jung M. The effect of smoking scenes in films on audiences? attitudes, beliefs, and behaviors on

smoking: a systematic review. Korean J Health Educ Promot. 2013;30(5):1-13. [doi: 10.14367/kjhep.2013.30.5.001]
35. Anderson S, Millett C, Polansky J, Glantz S. Exposure to smoking in movies among British adolescents 2001-2006. Tob

Control. 2010;19(3):197-200. [doi: 10.1136/tc.2009.034991] [Medline: 20197360]
36. Polansky J. Tobacco vector: How American movies, Canadian film subsides and provincial rating practices will kill 43,000

Canadian teens alive today and what Canadian governments can do about it. Ottawa, Canada. Physicians for a Smoke-Free
Canada; 2010. URL: http://www.smoke-free.ca/pdf_1/2010/Tobaccovector.pdf [accessed 2017-05-23] [WebCite Cache
ID 6qfYuHe2e]

37. Doubeni C, Li W, Fouayzi H, DiFranza J. Perceived accessibility of cigarettes among youth: a prospective cohort study.
Am J Prev Med. Mar 2009;36(3):239-242. [doi: 10.1016/j.amepre.2008.11.006] [Medline: 19162433]

38. Goswami H, Kashyap R. Tobacco in movies and impact on youth. Chandigarh, India. Burning Brain Society; 2006. URL:
http://smokefreemovies.ucsf.edu/pdf/BurningBrain-tobaccoinmovies.pdf [accessed 2017-05-23] [WebCite Cache ID
6qfZ8VM6e]

39. Rediff India. Rediff. Oct 23, 2007. URL: http://specials.rediff.com/movies/2007/oct/23slid1.htm [accessed 2017-05-23]
[WebCite Cache ID 6qfZCHoT3]

40. The Times of India. Nov 07, 2011. URL: http://timesofindia.indiatimes.com/India/
Anti-tobacco-campaign-must-focus-on-film-studios-not-stars-US-expert/articleshow/4278368.cms [accessed 2017-05-23]
[WebCite Cache ID 6qfZH2bXn]

JMIR Public Health Surveill 2017 | vol. 3 | iss. 3 | e46 | p. 9http://publichealth.jmir.org/2017/3/e46/
(page number not for citation purposes)

Sohn & JungJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.bma.org.uk/health_promotion_ethics/tobacco/forevercool.jsp
http://www.webcitation.org/

                                            6qfUHzDQv
http://dx.doi.org/10.3961/jpmph.2014.47.3.129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24921015&dopt=Abstract
http://dx.doi.org/10.14367/kjhep.2014.31.2.27
http://dx.doi.org/10.1016/j.vaccine.2013.07.068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23954379&dopt=Abstract
http://dx.doi.org/10.1007/s00038-013-0532-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24362447&dopt=Abstract
http://dx.doi.org/10.1016/j.jrp.2012.07.001
http://dx.doi.org/10.2174/1874941000902010012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14643945&dopt=Abstract
http://dx.doi.org/10.1007/s10461-014-0875-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25119056&dopt=Abstract
http://dx.doi.org/10.1007/s10995-005-0016-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16328708&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23272288&dopt=Abstract
http://dx.doi.org/10.1352/1934-9556-47.5.348
http://dx.doi.org/10.1080/00273171.2011.568786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21818162&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2007.07.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17950405&dopt=Abstract
http://dx.doi.org/10.1017/S0021849903030010
http://dx.doi.org/10.14367/kjhep.2013.30.5.001
http://dx.doi.org/10.1136/tc.2009.034991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20197360&dopt=Abstract
http://www.smoke-free.ca/pdf_1/2010/Tobaccovector.pdf
http://www.webcitation.org/

                                            6qfYuHe2e
http://www.webcitation.org/

                                            6qfYuHe2e
http://dx.doi.org/10.1016/j.amepre.2008.11.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19162433&dopt=Abstract
http://smokefreemovies.ucsf.edu/pdf/BurningBrain-tobaccoinmovies.pdf
http://www.webcitation.org/

                                            6qfZ8VM6e
http://www.webcitation.org/

                                            6qfZ8VM6e
http://specials.rediff.com/movies/2007/oct/23slid1.htm
http://www.webcitation.org/

                                            6qfZCHoT3
http://timesofindia.indiatimes.com/India/Anti-tobacco-campaign-must-focus-on-film-studios-not-stars-US-expert/articleshow/4278368.cms
http://timesofindia.indiatimes.com/India/Anti-tobacco-campaign-must-focus-on-film-studios-not-stars-US-expert/articleshow/4278368.cms
http://www.webcitation.org/

                                            6qfZH2bXn
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
aOR: adjusted odds ratio
PSM: propensity score matching
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