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Summary
Objective—To assess the association between adolescent smoking and volume of exposure to
various forms of media after controlling for multiple relevant covariates.

Methods—A survey of all adolescents at a large suburban high school assessed: (1) current
smoking and susceptibility to future smoking; (2) volume of exposure to various media; and (3)
covariates related to smoking. Multivariate logistic regression models assessed relationships
between each of the independent variables (media exposures) and the two smoking outcomes after
controlling for covariates.

Results—Of the 1138 respondents, 19% (n = 216) reported current smoking. Forty percent (n =
342) of the non-smokers (n = 922) were susceptible to future smoking. Students reported exposure
to an average of 8.6 (standard deviation 5.1) h of media daily, including 2.6 h of music. Those
with high exposure to films and music were more likely to be smokers (Ptrend = 0.036 and
Ptrend<0.001, respectively), and those with high exposure to books were less likely to be smokers
(Ptrend<0.001). After controlling for all relevant covariates, those with high exposure to music had
greater odds of being smokers than those with low exposure [odds ratio (OR) 1.90, 95%
confidence intervals (CI) 1.10–3.30], and those with high exposure to books had lower odds of
being current smokers (OR 0.55, 95% CI 0.33–0.94).

Conclusion—Exposure to films and music are associated with smoking, but only the
relationship between music exposure and smoking persists after rigorous covariate control.
Exposure to books is associated with lower odds of smoking.
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Introduction
Smoking is the leading cause of preventable morbidity and mortality in the USA.1 Of the
442,000 people who die from tobacco-related illnesses each year,1 the vast majority began
smoking as adolescents.2 An accurate characterization of the factors associated with
smoking among adolescents is crucial, as it will help practitioners to provide appropriate
educational and policy-related measures aimed at reducing cigarette smoking during
adolescence. Adolescent smoking is a complex phenomenon with many potential
predisposing factors, including environmental characteristics such as parental smoking,
parental style and perceived peer smoking, and intrinsic factors such as sensation seeking,
depression and poor self-esteem.2–4

It has been shown that exposure to smoking-related media messages is one particularly
important environmental factor that increases the risk of smoking. For example, exposure to
portrayals of smoking in films, tobacco promotions and smoking advertisements
significantly increases the initiation of smoking among adolescents.2,5–8 It is not clear,
however, if the volume of general exposure to media messages increases the likelihood of
smoking, regardless of whether there is focused smoking-related content. Some researchers
have suggested that this is the case. For example, when Gidwani et al. examined data from
the National Longitudinal Survey of Youth, they found that young people who watch large
amounts of television (>5 h/day) were nearly six times as likely to smoke as young people
who watch little television (<2 h/day).9 Similarly, Gutschoven and Van den Bulck reported
that high levels of television viewing were related to earlier onset of smoking behavior
among adolescents.10 Although Gidwani et al. controlled for demographic and intelligence-
related data, and Gutschoven and Van den Bulck controlled for gender, grade level, parental
smoking and peer smoking, they were unable to control for many other known risk factors
for smoking. These authors suggested two major explanations for their findings: (1)
although advertisements for smoking in media such as television are not legal, there may be
a substantial number of product placements or other suggestive messages; or (2) perhaps
time spent with media such as television, music and films detracts from time that could be
spent in activities conferring resistance against smoking.9,10

Although content analyses show that references to tobacco in music are low (about 3%),11

some have suggested that volume and/or presence of music exposure may be linked to
substance use,12 or at least expectancies related to substance use.13 Although video games
are primarily thought of as purveyors of violence,14,15 even teen-rated video games portray
substances as often as 15% of the time.16 Although no one has examined Internet exposure
and risk of smoking systematically, content analyses have shown substantial smoking-
related information and opportunities to purchase tobacco on the Internet.17–19 Although
newspapers and magazines can contain tobacco advertising, exposure to which is causally
related to smoking,7,20 no one has examined the relationship of general exposure to
magazines overall. Little information is available on the relationship between book exposure
and smoking.

It is essential to determine if there are significant associations between volume of general
media use and smoking-related variables after controlling for a comprehensive set of
covariates. If volume of general exposure to one or more particular forms of media is found
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to be independently associated with smoking, this will have important implications. First, it
would mean that policy and educational interventions aimed at reducing adolescent smoking
should focus not only on reduction of specific exposure to smoking-related messages but
also on overall volume of exposure to certain media. This is the current understanding with
regard to television and obesity; regardless of the specific content, increases in overall
television viewing increases the risk of obesity, and this knowledge has aided the ability to
combat obesity substantially. 21–24 These findings would also have important implications
for further research in this area. If there are indeed associations between volume of general
exposure and smoking, it will be important to determine the precise mechanism of this
association by testing hypotheses such as those mentioned above.

This study was designed to assess the multivariate associations between two clinically
relevant smoking outcomes among adolescents (current smoking and susceptibility to future
smoking) and volume of exposure to seven forms of media (television, films, Internet,
music, video games, newspapers/magazines and books). In addition, it was designed to
control for a wide range of sociodemographic, environmental and intrinsic risk factors for
these smoking outcomes. Based on the above studies, it was hypothesized that exposure to
television, films and music would have the greatest association with smoking outcomes.

Methods
Procedures, setting and participants

A detailed description of the overall study methodology has been published elsewhere.25 In
brief, in January 2005, all students at a large suburban high school were surveyed regarding
their media exposure and substance use. The community served by this school is primarily
middle income. Students were eligible to participate if they were aged 14–18 years and
available to take the survey on the day on which it was administered. Although the primary
objective of the study was to determine the relationship between ‘media literacy’ and
substance use, an important secondary objective of the study was to examine relationships
between media exposure and substance use. Both the University of Pittsburgh Institutional
Review Board and the school superintendent approved the study with opt-out parental
informed consent.

Measures
The questionnaire assessed two dependent variables: current smoking, which was defined as
having smoked at least once in the past 30 days; and susceptibility to future smoking, which
was assessed with Pierce’s reliable and valid three-item scale.4 According to this scale,
which was developed and validated in a population of non-smoking adolescents, a person is
considered to be ‘nonsusceptible’ if he or she answers ‘definitely no’ to the following three
items: Do you think that you will smoke a cigarette soon? Do you think that you will smoke
a cigarette in the next year? If one of your best friends were to offer you a cigarette, would
you smoke it? In populations such as these with large numbers of non-smokers, it is useful
to examine this construct of susceptibility to future smoking, as it has been shown to
strongly predict actual future smoking.4

For the independent variables, students were asked to estimate how many hours per day,
ranging from 0 to 8 h in 30-min increments, they spend watching television (regular,
satellite or cable), using the Internet for fun (not for school work), listening to music (via
radio, CDs, MP3 s, iPod™), playing video games, reading newspapers/magazines and
reading books for fun. Students were also asked how many complete films they had watched
in a cinema or on DVD/VHS during the past 14 days, the ideal amount of time required for
accurate recognition according to the pilot studies. When the number of films was converted
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to an hourly figure for composite exposure values, it was assumed that each complete film
lasted for 2 h.

For hours of watching television, respondents were asked for values for an average
weekday, an average Saturday and an average Sunday. Weighted averaging was used to
compute the mean daily number of hours of television/cable watched: [(5 × weekday
viewing)+(Saturday viewing)+(Sunday viewing)]/7. This was done for television viewing
because the pilot studies showed that students were likely to have different responses for
television viewing on each of these separate days, but that their exposures to the other media
were similar across weekdays and weekends.

In addition to presenting each media type separately, all electronic media and all non-
electronic media were combined in composite scales. This combination was supported by
both a degree of face validity as well as the results of a principal components analysis on all
seven media exposure variables, which yielded two principal factors with eigenvalues of 2.0
and 1.2 explaining 28% and 18% of the data, respectively. The five types of electronic
media (television, films, music, Internet and video games) were loaded on Factor 1, and the
two types of non-electronic media (books and newspaper/magazines) were loaded on Factor
2.

All media exposure measures were classified as categorical variables, consistent with how
media exposures are reported in the literature.9,10,26 A computer algorithm was used to
divide media exposure variables into tertiles, each of which was labelled ‘low exposure’,
‘medium exposure’ or ‘high exposure.’ There are three primary reasons why media exposure
measures are often presented in such a way. First, adolescent self-report of media exposure
can be imprecise,27 so reporting in categories is more accurate. Second, presentation in
categories provides ease of interpretation for both researchers and practitioners. Third, a
statistical benefit is that the approach is robust to high-leverage extreme values.

Several relevant covariates were assessed. Demographic information included age, race,
gender and parental education as a surrogate for socio-economic status. Important intrinsic
and environmental characteristics of the adolescents were also assessed. Parental, sibling
and peer smoking were assessed with standard items.5,7,26 All covariate items, along with
references, are included in Table 1.

Analysis
Descriptive analysis of the valid questionnaires was performed by computing the number
and percentage of responses for categorical variables, and calculating the means and
standard deviations (SDs) for continuous variables. Chi-squared analyses and t-tests (for
categorical and continuous variables, respectively) were used to compare the characteristics
of current smokers with non-smokers.

Bivariate logistic regression techniques were used to assess the association between each of
the dependent variables (current smoking and susceptibility to smoking) and each of the
independent variables (exposures to each form of media). A different model was developed
for each media type. The authors considered including all media exposures in the same
model, but selected this approach because of ease of interpretation. For each of the bivariate
models, a non-parametric extension of the Wilcoxon rank sum test developed by Cuzick was
performed in order to determine if there was a significant trend.28

Finally, multivariate logistic regression was used to assess associations between each of the
dependent variables and each of the independent variables while controlling for covariates.
A backward stepwise logistic regression was used, with criteria for removal from the model

Primack et al. Page 4

Public Health. Author manuscript; available in PMC 2010 December 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of P<0.15. In order to test the robustness of the results, a sensitivity analysis was performed
that included all measured covariates.

When computing values for scales, all available data were used. However, if more than half
of the responses to items for a particular scale were missing, the scale value was excluded
from the analysis. Levels of missing data were acceptable; the ultimate multivariate models
included n = 944–972 for the current smoking analyses and n = 806–819 for the
susceptibility analyses.

Significant interactions to include in the multivariate models were sought, specifically all
one-way interactions between the media use variable and other participant characteristics.
The tests of interactions were considered significant for P<0.01 due to the exploratory
nature of these multiple comparisons. The tests for the main effects of media use variables
were considered significant for P<0.05.

Results
Of the 1525 students who were eligible for the study, 1402 (92%) completed the
questionnaire. After 44 surveys that showed a pervasive pattern of improbable responses and
147 surveys in which students admitted to providing dishonest answers were eliminated,
1211 valid surveys remained for analysis (86% of all surveys completed). Of those, 1138
(94.0%) responded to the smoking items. Those eliminated from the analysis were no
different from those included in terms of age, race or reported parental education. However,
compared with those included, those eliminated were more likely to be male (71% vs 48%;
P<0.001).

Descriptive analysis showed that the mean age of the respondents was 15.9 years and that
48% were male, 92% were white and 19% were current smokers (Table 1). Of the non-
smokers, 40% were susceptible to future smoking. Not accounting for multitasking, the
respondents were exposed to an average of 8.6 (SD 5.1) h of electronic media each day, with
the greatest exposures being to music, television and the Internet (2.6, 2.3 and 2.3 h/day,
respectively). They were exposed to an average of 1.2 h of non-electronic media each day,
including 0.6 h of exposure to books.

All measured covariates were significantly associated with current smoking, except for sex,
race and self-esteem (Table 1). Smokers were more likely to be older (P<0.001), have higher
parental education (P = 0.004), have parents, peers and siblings who smoked (all P<0.001),
experience more demanding and more responsive parenting (P<0.001 for both), be more
sensation seeking and more rebellious (P<0.001 for both), have more depression (P<0.001),
and have lower grades (P<0.001).

As illustrated in Table 2, bivariate analyses between current smoking and exposure to media
types showed that increased odds of current smoking were associated with increased
exposure to films (Ptrend = 0.036), music (Ptrend<0.001) and total electronic media exposure
(Ptrend = 0.003). Increased odds of current smoking were also associated with decreased
exposure to books (Ptrend<0.001) and total non-electronic media (Ptrend<0.001).

In multivariate analyses that controlled for covariates, the vast majority of bivariate
relationships did not retain their significance (Table 2). However, of note, those with high
exposure to music had greater odds of being smokers than those with low exposure (OR
1.90, 95% CI 1.10–3.30). Additionally, those with both medium and high exposure to books
had lower odds of being current smokers (OR 0.53, 95% CI 0.31–0.93 for medium
exposure; OR 0.55, 95% CI 0.33–0.94 for high exposure).
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As illustrated in Table 3, bivariate analyses between susceptibility to smoking and exposure
to media types showed that the odds of susceptibility to smoking were associated with
increased exposure to television (Ptrend = 0.001), films (Ptrend = 0.011), music (Ptrend =
0.045) and total electronic media exposure (Ptrend = 0.016). Odds of susceptibility were
decreased with increased exposure to books (Ptrend<0.001) and overall non-electronic media
in general (Ptrend = 0.002).

However, in multivariate analyses that controlled for covariates, only one of these
associations remained statistically significant. Specifically, those with high exposure to
books (≥1 h/day) were less likely to be susceptible to smoking (OR 0.58, 95% CI 0.38–
0.86).

Results were similar when analyses using all covariates (instead of using stepwise backward
regression) were undertaken. Interactions between participants’ characteristics and media
use variables were not included in the final models because they did not achieve the
significance threshold of P<0.01.

Discussion
This survey of adolescents attending a large public high school demonstrated that students
were heavily exposed to media (8.6 h/day) and that the greatest exposure was to music (2.6
h/day). These findings regarding the frequency of overall exposure to media are similar to
those of earlier studies. For instance, a Kaiser Family Foundation study in 2005 found that
young people are exposed to a total of 8 h and 33 min of daily media messages, when not
accounting for multitasking.29

Although the present bivariate analyses showed that many electronic media exposures were
associated with either current smoking or susceptibility to smoking, the multivariate
analyses that controlled for covariates found only two independent relationships: (1) high
exposure to music was associated with increased odds of current smoking; and (2) high
exposure to books was independently associated with reduced odds of smoking and reduced
odds of susceptibility to future smoking.

Television
Like Gidwani et al.9 and Gutschoven and Van den Bulck,10 who measured television
exposure in the same way as in the present study, a significant relationship between smoking
and television exposure was found in this study initially; specifically, a significant bivariate
association was found between exposure to television and susceptibility to smoking.
However, unlike Gidwani et al.9 and Gutschoven and Van den Bulck,10 no significant
association was found between current smoking and television exposure, and even the
bivariate association found between smoking susceptibility and television exposure
disappeared after controlling with covariates. The differences in findings may be attributable
to the fact that the present study controlled for a large variety of demographic,
environmental and intrinsic factors that earlier studies found to be associated with smoking
in young people, whereas because of design constraints, Gidwani et al. were only able to
control for demographic and intelligence-related variables, and Gutschoven and Van den
Bulck were only able to control for gender, grade level, parental smoking and peer smoking.
Another explanation for the difference in results relates to the fact that the present data are
more recent, and media exposure patterns are changing rapidly. It is possible that smoking
used to be more substantially related to television viewing, whereas other media exposures
may be of more concern at the present time.
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An important implication of these findings would be that whereas merely limiting total
television viewing may be useful in combating obesity, anxiety and other public health
problems,21,30,31 it may not be as powerful a strategy alone in reducing adolescent smoking.
It may be more useful instead to focus on limiting exposure to specific smoking-related
messages, as shown in other studies.5,6 This may help focus financial and political tobacco
control resources on the most essential aspects of research, education and policy in this area.

Films
Initially, there were significant relationships between film exposure and both current
smoking and susceptibility to smoking; however, these relationships did not persist with
rigorous covariate control. As the specific tobacco-related content of the films these students
saw was not assessed, these findings are not inconsistent with those who have shown that
exposure to smoking-related content in films relates to smoking uptake.5,6 Rather, the
present findings suggest that overall film exposure, without regard to tobacco-related
content, does not appear to be strongly related to smoking.

Music
Interestingly, this study found that music was the electronic media exposure with the
strongest relationship to current smoking. There are theoretical reasons to link music
exposure and smoking. For instance, there are exposures to smoking-related content in
popular music (although these are relatively uncommon).11,32,33 Also, some have
suggested that volume and/or presence of music exposure may be linked to substance use,12
or at least expectancies related to substance use.13

The context of this activity is also important to consider. Specifically, listening to music can
be a highly social activity that may be associated with concurrent smoking. Film viewing
can be social, but cinemas in the study area do not allow smoking. Video game playing and
Internet ‘surfing’ can be solitary or social, but they are generally done indoors and require
equipment that one might find in a living room, laboratory at school or other similar settings
which do not allow smoking. These issues will be important to address in future research.

Books
It is interesting that exposure to books was independently associated with reduced
susceptibility to smoking. It is unlikely that there are specific messages in books that are
protective against smoking. One possible explanation for this finding is that time spent with
books in particular reduces time spent in situations that may lead to smoking; reading books
is likely to be a solitary activity. Another possibility is that reading is a marker for a
protective covariate not adequately controlled for by the measured covariates. In either case,
another implication of these findings is that encouraging reading may be another potentially
useful method of protecting against smoking. Further research exploring the relationship
between smoking and reading books would be worthwhile.

Overall media exposure
The present results build on those of Gidwani et al. and Gutschoven and Van den Bulck, and
help to determine the reason for associations that have been noted between media exposure
and smoking. As the present study did not find a clear relationship between the overall
number of hours of media exposure and the likelihood of smoking, the results suggest that it
is unlikely that overall time spent with media simply removes young people from other
activities conferring resistance to smoking. Rather, the findings support the hypothesis that
different media exposures carry variable risks for smoking, related to complex combinations

Primack et al. Page 7

Public Health. Author manuscript; available in PMC 2010 December 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of: (1) smoking-related messages embedded in those media and (2) the social and
environmental contexts in which those media are experienced.

Limitations
This study had limitations worth noting. First, the study population was drawn from a single
large suburban school, limiting its generalizability. Nevertheless, the participants’ rate of
smoking34 and exposure to media29 are similar to those in national studies, supporting the
external validity of the results. Second, this study relied on self-report of both media habits
and smoking outcomes. Verifying media use (through electronic means or parent reports) or
smoking (through biochemical confirmation) would not have been feasible using this design,
which allowed students to remain anonymous and which made for a large sample size as
parental consent was not required. Although self-report of media habits is subject to recall
and other biases, it is currently standard practice in research of this type when it is not
feasible to use recognition measures.35–37 Third, although a cross-sectional study can show
concurrent associations, it does not imply causation. For instance, although there was an
association between exposure to books and reduced smoking, it is not possible to infer
directionality from this. Finally, media exposures are not solitary acts and must be
considered alongside other contextual factors. Although it is valuable to examine overall
time spent with various media as predictor variables, these results must be interpreted with
the realisation that media exposures are complex and associated with various environmental
and social contexts.

Conclusion
In conclusion, adolescents spend very little time reading but spend more than half of their
waking hours consuming various forms of electronic media. Bivariate analyses show that
film, television and music exposure have significant relationships with smoking outcomes.
Although most of these relationships did not remain significant after controlling for multiple
variables, high exposure to music was independently associated with current smoking. This
study also suggests that the total amount of media exposure seems to be less important than
the specific medium used and the specific amount of smoking-related content in media
exposures. Tobacco control researchers and practitioners should continue to carefully
address smoking-related content within each of the media forms to which adolescents will
inevitably be exposed.
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Table 1

Characteristics of the sample.a

Characteristic Non-smoker
(n = 922) %

Current smoker
(n = 216) %

Total sample
(n = 1138)

P-valueb

Media exposure

Electronic media

Television (h/day)

    Lowest third (0–1.6) 36.6 31.9 35.7   0.30

    Middle third (1.7–2.6) 31.9 37.0 32.9

    Highest third (≥2.7) 31.5 31.0 31.4

Films (no. of films seen in last 2 weeks)

    Lowest third (0–2) 41.6 32.6 39.8   0.055

    Middle third (3–4) 28.4 33.0 29.3

    Highest third (≥5) 30.0 34.4 30.9

Music (h/day)

    Lowest third (0–1) 42.1 21.8 38.2 <0.001

    Middle third (1.5–3) 36.7 39.4 37.2

    Highest third (≥4) 21.2 38.9 24.6

Internet (h/day)

    Lowest third (0–1) 40.8 38.4 40.3   0.36

    Middle third (1.5–3) 37.4 35.2 37.0

    Highest third (≥4) 21.9 26.4 22.7

Video games (h/day)

    Lowest third (0) 45.1 45.8 45.2   0.84

    Middle third (0.5–1) 27.5 28.7 27.7

    Highest third (≥1.5) 27.4 25.5 27.0

Total electronic media (h/day)

    Lowest third (0–5.7) 36.0 27.8 34.4   0.011

    Middle third (5.8–9.5) 33.3 31.1 32.8

    Highest third (≥9.6) 30.7 41.0 32.8

Non-electronic media Books (h/day)

    Lowest third (0) 47.8 68.8 51.8 <0.001

    Middle third (0.5) 24.2 14.0 22.3

    Highest third (≥1) 28.0 17.2 25.9

Newspapers/magazines (h/day)

    Lowest third (0) 31.5 39.6 32.3   0.10

    Middle third (0.5) 58.5 51.3 57.1

    Highest third (≥1) 10.1   9.1 10.0

Total non-electronic media (h/day)

    Lowest third (0–0.5) 46.9 64.7 50.3 <0.001

    Middle third (1) 20.0 12.6 18.6

    Highest third (≥1.5) 33.0 22.8 31.1

Demographics
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Characteristic Non-smoker
(n = 922) %

Current smoker
(n = 216) %

Total sample
(n = 1138)

P-valueb

Age, mean (SD) 15.8 (1.2) 16.2 (1.1) 15.9 (1.2) <0.001

Gender

    Male 47.3 46.7 47.2   0.89

    Female 52.7 53.3 52.8

Race

    White 92.1 94.4 92.5   0.27

    Black   4.2   1.9   3.7

    Other   3.7   3.7   3.7

Parental education

    Level 1 35.4 40.6 36.4   0.004

    Level 2 29.0 35.8 30.3

    Level 3 35.6 23.7 33.3

Family and peer smoking

Parental smoking

    No 66.7 41.2 61.9 <0.001

    Yes 33.3 58.8 38.2

Sibling smoking

    No 82.8 57.4 78.0 <0.001

    Yes 17.2 42.7 22.0

Friend smoking

    No 54.5   3.4 44.4 <0.001

    Yes 45.5 96.6 55.6

Other covariatesc

Demanding parentingd, mean (SD):   3.3 (0.6)   3.1 (0.7)   3.3 (0.6) <0.001

    My parents have rules I have to follow

    My parents always want to know where I am

Responsive parentingd, mean (SD):   3.3 (0.6)   3.1 (0.6)   3.3 (0.6) <0.001

    My parents listen to what I have to say

    My parents care about me

Sensation seekinge, mean (SD):   2.6 (0.6)   3.1 (0.5)   2.7 (0.7) <0.001

    I like to do dangerous things

    I like to listen to loud music

Rebelliousnessf, mean (SD):   1.7 (0.5)   2.3 (0.6)   1.8 (0.6) <0.001

    I get in trouble at school

    I do whatever my teacher says to dog

Depressionh, mean (SD):   1.6 (0.7)   1.8 (0.7)   1.7 (0.7) <0.001

    Over the past 2 weeks, how often have you been bothered by these things?
i

     (a) Little interest or pleasure in doing things

     (b) Feeling down, depressed, or hopeless

Public Health. Author manuscript; available in PMC 2010 December 13.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Primack et al. Page 13

Characteristic Non-smoker
(n = 922) %

Current smoker
(n = 216) %

Total sample
(n = 1138)

P-valueb

Self-esteemj, mean (SD):   3.1 (0.6)   3.1 (0.6)   3.1 (0.6)   0.33

    I like myself the way I am

    I worry that other kids don’t like meg

School achievement, mean (SD):   3.4 (0.6)   3.0 (0.6)   3.3 (0.6) <0.001

    I generally get good grades

n, sample size; SD, standard deviation.

a
Values do not always sum to the total n because of missing data.

b
These P-values were computed with t-tests (for continuous variables) or Chi-squared tests (for discrete variables) and compared non-smokers with

smokers.

c
Unless otherwise noted, these covariates were measured on a four-level Likert scale with response choices of 1 = strongly disagree, 2 = disagree, 3

= agree, 4 = strongly agree.

d
Jackson C, Henriksen L, Foshee V. The authoritative parenting index: predicting health risk behaviors among children and adolescents. Health

Educ Behav 1998;25:319–37.

e
Zuckerman M, Ball S, Black J. Influences of sensation seeking, gender, risk appraisal, and situational motivation on smoking. Addict Behav

1990;15:209–20.

f
Smith GM, Fogg CP. Psychological antecedents of teenage drug use. In: Simmons R, editor. Research in community and mental health: an annual

compilation of research., vol. 1. Greenwich, CT: JAI; 1979. p. 87–102.

g
These items were reverse coded.

h
Spitzer RL, Williams JB, Kroenke K, et al. Utility of a new procedure for diagnosing mental disorders in primary care: the PRIME-MD 1000

study. JAMA 1994;272:1749–56.

i
Depression items were measured on a four-level Likert scale with response choices of 1 = not at all, 2 = several days, 3 = more than half the days,

4 = nearly every day.

j
Blascovich J, Tomaka J. Measures of self-esteem. In: Robinson JP, Shaver PR, Wrightsman LS, editors. Measures of personality and social

psychological attitudes, 3rd ed. Ann Arbor, MI: Institute for Social Research; 1993. p. 115–60.
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Table 2

Associations between current smoking and exposure to various forms of media.

Form of media OR (95% CI) for current smoking,
unadjusted

Ptrend OR (95% CI) for current
smoking,
multivariatea

Electronic media

Television (h/day)

    Lowest third (0–1.6) 1.0 0.51 1.0

    Middle third (1.7–2.6) 1.33 (0.93–1.90) 1.32 (0.81–2.14)

    Highest third (≥2.7) 1.13 (0.78–1.63) 0.97 (0.58–1.60)

Films (no. of films seen in last 2 weeks)

    Lowest third (0–2) 1.0 0.036 1.0

    Middle third (3–4) 1.48 (1.02–2.14)b 1.39 (0.84–2.31)

    Highest third (≥5) 1.46 (1.02–2.11)b 1.19 (0.73–1.94)

Music (h/day)

    Lowest third (0–1) 1.0 <0.001 1.0

    Middle third (1.5–3) 2.08 (1.41–3.06)c 1.63 (0.97–2.75)

    Highest third (≥4) 3.55 (2.39–5.27)c 1.90 (1.10–3.30)b

Internet (h/day)

    Lowest third (0–1) 1.0 0.24 1.0

    Middle third (1.5–3) 1.00 (0.71–1.41) 1.11 (0.69–1.78)

    Highest third (≥4) 1.28 (0.88–1.87) 1.40 (0.83–2.37)

Video games (h/day)

    Lowest third (0) 1.0 0.67 1.0

    Middle third (0.5–1) 1.03 (0.72–1.46) 1.06 (0.65–1.73)

    Highest third (≥1.5) 0.91 (0.63–1.32) 0.66 (0.39–1.10)

Total electronic media (h/day)

    Lowest third (0–5.7) 1.0 0.003 1.0

    Middle third (5.8–9.5) 1.21 (0.82–1.78) 1.12 (0.66–1.88)

    Highest third (≥9.6) 1.73 (1.19–2.50)b 1.12 (0.66–1.89)

Non-electronic media Books (h/day)

    Lowest third (0) 1.0 <0.001 1.0

    Middle third (0.5) 0.40 (0.26–0.61)c 0.53 (0.31–0.93)b

    Highest third (≥1) 0.43 (0.29–0.63)c 0.55 (0.33–0.94)b

Newspapers/magazines (h/day)

    Lowest third (0) 1.0 0.068 1.0

    Middle third (0.5) 0.70 (0.50–0.98)b 0.87 (0.55–1.38)

    Highest third (≥1) 0.72 (0.40–1.29) 0.80 (0.35–1.82)

Total non-electronic media (h/day)

    Lowest third (0–0.5) 1.0 <0.001 1.0

    Middle third (1) 0.46 (0.29–0.71)b 0.66 (0.37–1.19)
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Form of media OR (95% CI) for current smoking,
unadjusted

Ptrend OR (95% CI) for current
smoking,
multivariatea

    Highest third (≥1.5) 0.50 (0.35–0.72)c 0.65 (0.40–1.05)

OR, odds ratio; CI, confidence interval.

a
Multivariate model controlled for age, gender, race, parental education (as a surrogate for socio-economic status), parent smoking, sibling

smoking, friend smoking, demanding parenting, responsive parenting, sensation seeking, rebelliousness, depression and academic achievement.
The analytic method was stepwise backward regression, with criteria of P<0.15 for removal.

b
P<0.05.

c
P<0.001.
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Table 3

Associations between susceptibility to smoking and exposure to various forms of media.

Form of media OR (95% CI) for smoking
susceptibility, unadjusted

Ptrend OR (95% CI) for current
smoking,
multivariatea

Electronic media

Television (h/day)

    Lowest third (0–1.6) 1.0 0.001 1.0

    Middle third (1.7–2.6) 1.41 (1.03–1.95)b 1.26 (0.85–1.87)

    Highest third (≥2.7) 1.72 (1.24–2.37)b 1.33 (0.88–2.00)

Films (no. of films seen in last 2 weeks)

    Lowest third (0–2) 1.0 0.011 1.0

    Middle third (3–4) 1.40 (1.01–1.93)b 1.36 (0.91–2.04)

    Highest third (≥5) 1.49 (1.08–2.05)b 1.45 (0.97–2.15)

Music (h/day)

    Lowest third (0–1) 1.0 0.045 1.0

    Middle third (1.5–3) 1.05 (0.78–1.42) 0.73 (0.49–1.06)

    Highest third (≥4) 1.45 (1.03–2.04)b 0.94 (0.60–1.47)

Internet (h/day)

    Lowest third (0–1) 1.0 0.13 1.0

    Middle third (1.5–3) 1.47 (1.09–1.97)b 1.31 (0.90–1.90)

    Highest third (≥4) 1.22 (0.86–1.73) 0.90 (0.57–1.40)

Video games (h/day)

    Lowest third (0) 1.0 0.24 1.0

    Middle third (0.5–1) 1.45 (1.06–1.98)b 1.31 (0.88–1.94)

    Highest third (≥1.5) 1.16 (0.84–1.60) 0.82 (0.54–1.25)

Total electronic media (h/day)

    Lowest third (0–5.7) 1.0 0.016 1.0

    Middle third (5.8–9.5) 1.49 (1.08–2.07)b 1.05 (0.70–1.57)

    Highest third (≥9.6) 1.49 (1.07–2.06)b 0.81 (0.53–1.23)

Non-electronic media Books (h/day)

    Lowest third (0) 1.0 <0.001 1.0

    Middle third (0.5) 0.64 (0.46–0.88)b 0.83 (0.56–1.25)

    Highest third (≥1) 0.55 (0.40–0.75)b 0.58 (0.38–0.86)b

Newspapers/magazines (h/day)

    Lowest third (0) 1.0 0.37 1.0

    Middle third (0.5) 0.96 (0.71–1.31) 1.01 (0.69–1.49)

    Highest third (≥1) 0.75 (0.44–1.27) 0.80 (0.41–1.56)

Total non-electronic media (h/day)

    Lowest third (0–0.5) 1.0 0.002 1.0

    Middle third (1) 0.82 (0.58–1.16) 0.91 (0.59–1.39)
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Form of media OR (95% CI) for smoking
susceptibility, unadjusted

Ptrend OR (95% CI) for current
smoking,
multivariatea

    Highest third (≥1.5) 0.63 (0.46–0.85)b 0.67 (0.45–0.98)b

OR, odds ratio; CI, confidence interval.

a
Multivariate model controlled for age, gender, race, parental education (as a surrogate for socio-economic status), parent smoking, sibling

smoking, friend smoking, demanding parenting, responsive parenting, sensation seeking, rebelliousness, depression and academic achievement.
The analytic method was stepwise backward regression, with criteria of P<0.15 for removal.

b
P<0.05.
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