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ABSTRACT

Background Cannabis use is referenced frequently in American popular music, yet it remains uncertain whether
exposure to these references is associated with actual cannabis use. We aimed to determine if exposure to cannabis in
popular music is associated independently with current cannabis use in a cohort of urban adolescents. Methods We
surveyed all 9th grade students at three large US urban high schools. We estimated participants’ exposure to lyrics
referent to cannabis with overall music exposure and content analyses of their favorite artists’ songs. Outcomes
included current (past 30 days) and ever use of cannabis. We used multivariable regression to assess independent
associations between exposures and outcomes while controlling for important covariates. Results Each of the 959
participants was exposed to an estimated 27 cannabis references per day [correction added on 19 January 2010, after
first online publication: 40 has been changed to 27] (standard deviation = 73 [correction added on 19 January 2010,
after first online publication: 104 has been changed to 73]). Twelve per cent (n = 108) were current cannabis users and
32% (n = 286) had ever used cannabis. Compared with those in the lowest tertile of total cannabis exposure in music,
those in the highest tertile of exposure were almost twice as likely to have used cannabis in the past 30 days (odds
ratio = 1.83; 95% confidence interval = 1.04, 3.22), even after adjusting for socio-demographic variables, personality
characteristics and parenting style. As expected, however, there was no significant relationship between our cannabis
exposure variable and a sham outcome variable of alcohol use. Conclusions This study supports an independent
association between exposure to cannabis in popular music and early cannabis use among urban American adolescents.
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INTRODUCTION

Cannabis is the most common illicit drug used by children
and adolescents in the United States [1]. More than half
of US adolescents will experiment with cannabis and, of
those who try it more than once, approximately one-third
will subsequently develop regular cannabis use [2].
Despite adolescents’ lack of concern regarding potential
dangers of cannabis [1], researchers are increasingly
convinced of its toxicity. It is a drug of dependence, the
risk of which increases with decreasing age of initiation
[3]. Additionally, its use is associated with use of other
illicit drugs [4], poor school performance [5], depression
[6] and psychosis [4,7,8]. Although many factors have
been associated with risk of cannabis use—including

genetic predisposition, demographic characteristics, tem-
perament and parenting style [1–3,5]—it is not known
currently to what extent music exposure among adoles-
cents is associated with cannabis use.

American adolescents are exposed to 2.4 hours of
music per day, or more than 16 hours per week [9]. There
are few limits to youths’ access to music; 98% of children
and adolescents live in homes with both radios and
CD/MP3 players, and 86% of 8–18-year-olds have
CD/MP3 players in their bedrooms [9]. These figures have
increased even over the past several years [9,10]. Fur-
thermore, current popular music is saturated with refer-
ences to cannabis. A content analysis published by the
Office of National Drug Control Policy showed that, of the
top 1000 popular songs they studied, 18% referenced
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illicit drugs, of which cannabis was the most common
[10]. A more recent content analysis found that, accord-
ing to Billboard magazine, 13.6% of the top songs of
2005 depicted cannabis use [11].

There is now convincing evidence that exposure to
certain media messages increases substance use in ado-
lescents [12–19]. For instance, viewing smoking in
movies prospectively predicts a substantial proportion of
adolescent smoking initiation [13,20]. Similarly, expo-
sure to smoking-related media promotions is associated
with smoking initiation [14–17,21]. Alcohol use in
movies and promotions is also linked to actual alcohol use
[13,22–24]. Compared with movie and advertisement
exposure, however, music exposure has been studied less
commonly. Nevertheless, two recent studies have shown
significant associations between certain sexual references
in music and adolescent sexual behavior [25,26].

These relationships between media exposures and
health behavior are highly plausible [27,28]. Social
Cognitive Theory purports inter-relationships between
behaviors, environmental factors and personal (or intrin-
sic) factors (Fig. 1) [29]. It asserts that people learn not
only by direct experience, but also by exposure to modeled
and positively reinforced behavior, such as that repre-
sented in popular music (arrow A) [29]. Risky behavior
can also change exposure to risk-taking behavior in
popular music, which is why arrow A is bidirectional.
Exposure to risk-taking behaviors in music may, in turn,
be influenced by environmental and personal factors
(arrow B), and those factors may also influence risk-
taking behavior directly (arrow C).

However, the relationship between exposure to por-
trayal of cannabis and adolescent cannabis use (arrow A)
has not been explored adequately. One cross-sectional
study of 1211 adolescents at a large high school
suggested an independent dose–response relationship
between overall music exposure and ever use of cannabis
[30]. Even after controlling for multiple covariates, com-
pared with adolescents with less than an hour of music
use per day, those with 3–4 hours of daily music use [odds

ratio (OR) = 1.90; 95% confidence interval (CI) = 1.01,
3.56] and more than 4 hours of daily music use
(OR = 2.70; 95% CI = 1.57, 4.63) were significantly
more likely to have ever used cannabis [30]. However, the
independent variable for this study did not represent
exposure to cannabis in music in particular; rather, it
represented total music exposure, independent of specific
content. It would be substantially more valuable to
study the relationship between specific cannabis-related
content and behavior. Additionally, the outcome variable
for this study was ever cannabis use, which is less clini-
cally meaningful than current cannabis use, which is
defined generally as use within the past 30 days [31].

The purpose of this study was to determine if exposure
to cannabis in popular music is associated independently
with current and ever cannabis use in an urban cohort of
adolescents. We hypothesized that exposure to cannabis
content in popular music would be associated indepen-
dently with cannabis use, even after controlling for
relevant covariates.

METHODS

Design, setting and participants

For this cross-sectional analysis, we used baseline data
from a randomized trial comparing two different anti-
smoking programs [32]. We surveyed all students
enrolled in ninth grade health classes at three large high
schools located in urban, low- to middle-income areas of
Pittsburgh, PA. Overall, approximately half the students
at these schools are African American and about half the
students receive free or reduced school lunch through
federal programs.

Procedures

We received University of Pittsburgh Institutional Review
Board approval for this study (IRB no. 606146). Students
provided assent on computer terminals, and parents were
informed about the survey and offered the opportunity to
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refuse participation. Students entered all information
directly onto computer terminals in school computer
laboratories. In the rare circumstance that there were not
sufficient numbers of computer terminals, they com-
pleted the questionnaires on paper. They did not enter
their names or any other unique identifiers in either
format.

Measures

Primary independent variable: cannabis exposure in
popular music

In order to estimate cannabis exposure, we asked students
to report (1) the number of hours per day they listen to
music; and (2) their favorite musical artist. Through a
detailed content analysis, we computed the number of
cannabis references in each artist’s most popular songs
[11]. We then computed an exposure score (number of
cannabis exposures in music per week) by multiplying
each student’s self-reported hours per week listening to
music by the number of cannabis references per hour in
their favorite artist’s songs. Finally, we categorized that
score into tertiles: low exposure, medium exposure and
high exposure. We have used similar methods in the past
in order to estimate content-specific media exposures suc-
cessfully [26]. Division into tertiles for this exposure score
was driven by the distribution of data. Because, according
to this scale, approximately one-third of the sample had
zero exposure it was appropriate to conduct analyses
using the independent variable as categorical rather than
continuous.

Methods for the content analysis have been described
in detail previously [11]. In brief, two coders analyzed
independently lyric transcripts of the top 794 songs from
2005, 2006 and 2007 according to Billboard magazine’s
year-end charts for cannabis references. Our coders used
a dichotomous variable to indicate explicit cannabis use.
They had excellent inter-rater reliability and resolved all
initial differences easily [11]; their study presents a table
featuring multiple examples of references to use of can-
nabis and other substances [11].

Secondary independent variable: number of songs
with cannabis

In order to determine the robustness of the findings from
our primary independent variable we also used a second
exposure measure, which was the student’s favorite art-
ist’s raw number of songs that contained cannabis refer-
ences. Although this exposure variable did not seem as
specific as our primary variable, we decided to use this a
priori as a secondary exposure measure because it also
seemed to have strong face validity. We grouped this vari-
able into three categories: 0 songs with cannabis, one to

two songs with cannabis and three or more songs with
cannabis. We selected these cut-off points as they divided
the sample roughly into thirds.

Dependent variables: current and ever cannabis use

Our primary outcome measure was current cannabis
use, defined as use of cannabis, even a puff, in the past 30
days (yes or no). Our secondary outcome measure was
ever cannabis use, even a puff (yes or no).

Other variables

We collected data on a number of socio-demographic
characteristics that have been related to cannabis use in
previous studies. These included age, race, gender, paren-
tal education and school grades [1–3,7,8]. We also
included six items from Jackson’s validated scale measur-
ing two dimensions of authoritative parenting—respon-
sive parenting and demanding parenting—because these
constructs have been associated with substance use in the
past [33]. In these scales, students were asked to indicate
their agreement on a Likert-type scale with items such as
‘My parents listen to what I have to say’ (responsive
parenting) and ‘My parents have rules that I must follow’
(demanding parenting). To measure sensation seeking,
which is also associated commonly with substance use, we
used Stephenson’s four-item scale that has been well vali-
dated against larger measures [34]. In order to measure
rebelliousness, we used three Likert-type items from Smith
& Fogg’s scale [35], in which students reported their
agreement with the following statements: ‘When rules get
in the way I sometimes ignore them’, ‘Sometimes I enjoy
seeing what I can get away with’ and ‘I sometimes get
myself into trouble at school’. We also collected informa-
tion about alcohol use, including consumption of a com-
plete alcohol drink (1) ever; and (2) over the past 30 days.

Analysis

Descriptive analyses were used to summarize sample
characteristics across cannabis use outcomes. We used
bivariate and multivariable analyses to assess associa-
tions between our independent variables (cannabis expo-
sure and number of songs with cannabis) and cannabis
use (current and ever) outcome. We used logistic regres-
sion for all models, and our models controlled for all cova-
riates. For all analyses, we used a two-tailed a of 0.05 to
define statistical significance.

We also conducted two additional sets of analyses to
determine the robustness of our results. First, we con-
ducted all analyses with alcohol use (current, ever) as the
dependent variable instead of cannabis use. We did this in
order to investigate whether any relationship we found
between cannabis exposure in popular music and behav-
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ior was not simply due to our exposure variable being a
marker for high-risk behavior in general. Secondly, we
conducted analyses using the independent variable of
generic exposure to media rather than specific exposure
to cannabis in music. We did this in order to investigate
whether any relationship we found between cannabis
exposure in music was not driven simply by overall expo-
sure to media.

Sample

Of the 1198 students who were eligible during the first 3
years of data collection, 1132 (94%) completed the
survey. Of those, 959 had complete exposure data (i.e.
they selected as their favorite artist one who had had at
least one top song during the years 2005–07). This rep-
resented 80% of those eligible. The final sample was 52%

Table 1 Sample characteristics by cannabis use.

Whole sample Current cannabis use

P

Ever used cannabis

P

(n = 959) (n = 108) (n = 286)

na Row % Row %

Total cannabis exposure in music per weekb 0.002 0.001
Lowest tertile (0 references) 439 8.61 26.56
Middle tertile (>0–169 references) 248 11.64 32.76
Highest tertile (>169 references) 241 18.22 40.00

Favorite artists’ songs with cannabis 0.01 <0.001
0 songs 437 8.41 26.44
1–2 songs 247 13.48 29.13
3+ songs 275 16.34 42.41

Age 0.001 <0.001
�15 525 8.75 25.25
>15 434 16.00 39.75

Gender 0.66 0.61
Male 461 12.47 30.82
Female 498 11.51 32.43

Race
White 380 10.68 0.33 26.58 0.01
Black 529 13.33 0.16 37.37 <0.001
Other 147 9.85 0.42 28.79 0.44

Maternal education 0.95 0.80
Did not graduate high school 233 11.76 33.48
Graduated high school but not college 328 11.61 30.97
College degree or higher 398 12.37 31.18

Grades <0.001 <0.001
As and Bs 511 6.34 20.86
Lower than Bs 440 18.47 44.58

Demanding parenting <0.001 <0.001
Lowest tertile (0–2) 492 15.84 37.53
Middle tertile (2.1–2.3) 166 12.82 29.49
Highest tertile (2.4–3) 292 5.00 23.21

Responsive parenting 0.004 0.08
Lowest tertile (0–1.7) 394 16.35 34.58
Middle tertile (1.8–2.3) 358 8.96 31.94
Highest tertile (2.4–3) 199 8.95 25.26

Sensation seeking <0.001 <0.001
Lowest tertile (0–1.5) 395 8.22 25.75
Middle tertile (1.6–2) 339 10.74 31.90
Highest tertile (2.1–3) 218 20.67 42.31

Rebelliousness <0.001 <0.001
Lowest tertile (0–1.3) 434 7.07 20.24
Middle tertile (1.4–1.7) 201 11.52 36.13
Highest tertile (1.8–3) 317 19.13 44.63

aFigures do not always sum to total sample size because of missing data. bComputed with favorite artist’s references/hour multiplied by self-reported
hours per week listening to music.

518 Brian A. Primack et al.

© 2009 The Authors. Journal compilation © 2009 Society for the Study of Addiction Addiction, 105, 515–523



female and 55% African American. The average age was
15.1 years [standard deviation (SD) = 0.9, range 11.5–
21.2].

RESULTS

Music exposure and cannabis use

Participants were exposed to an average of 21.8 hours of
popular music per week (SD = 18.1) and an estimated 27
[correction added on 19 January 2010, after first online
publication: 40 has been changed to 27] cannabis refer-
ences in music per day (SD = 73 [correction added on 19
January 2010, after first online publication: 104 has
been changed to 73]). Twelve per cent of the sample
(n = 108) had used cannabis in the past 30 days, and
32% (n = 286) of participants had ever used cannabis.

Bivariate analyses

Current use of cannabis was associated with higher expo-
sure to cannabis in music, having a favorite artist with a
higher number of songs with cannabis references, older
age, lower grades, less demanding parenting, less respon-
sive parenting, higher sensation seeking and higher
rebelliousness (Table 1). Ever use of cannabis was associ-
ated with higher exposure to cannabis in music, having a
favorite artist with a higher number of songs with can-
nabis references, older age, black race, lower grades, less
demanding parenting, higher sensation seeking and
higher rebelliousness (Table 1).

While increasing cannabis exposure in popular music
was associated with increased current and ever cannabis
use (Fig. 2a), cannabis exposure was not associated with
current and ever alcohol use (Fig. 2b).

Primary multivariable analyses

In our primary analysis, which controlled for all covari-
ates, exposure to cannabis in music was associated

independently with current cannabis use (Ptrend = 0.04).
Compared with those in the lowest tertile of exposure to
cannabis in music, those in the highest exposure tertile
had nearly double the odds of having used cannabis
in the past 30 days (OR = 1.83, 95% CI = 1.04–3.22;
Table 2, column 2). Other factors associated indepen-
dently with current cannabis use included older age, lower
grades, lower demanding parenting and higher sensation
seeking (Table 2, column 2). Although there was a trend
towards those with higher exposure to cannabis in music
and having ever used cannabis, this trend was not statis-
tically significant in the adjusted model (Table 2, column
4).

Secondary multivariable analyses

We conducted similar analyses with the secondary expo-
sure measure—the student’s favorite artist’s number of
songs with cannabis—in order to determine the robust-
ness of the primary analyses. This exposure variable was
also associated independently with current cannabis use
(Ptrend = 0.02). Compared with those with the lowest
exposure (favorite artist with 0 songs with cannabis ref-
erences), those with the most exposure to cannabis
(favorite artist with three or more songs with cannabis
references) had nearly double the odds of having used
cannabis in the past 30 days (OR = 1.92, 95% CI = 1.09–
3.38; Table 3, column 2). In addition, this exposure vari-
able was associated independently with ever cannabis use
(Ptrend = 0.02). Compared with those in the lowest tertile,
those with the most exposure to cannabis in music had
nearly double the odds of having ever used cannabis
(OR = 1.67, 95% CI = 1.11–2.51; Table 3, column 2).

Additional analyses

There were no statistically significant multivariable
relationships between either of the cannabis exposure
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Figure 2 These figures indicate the percentage of individuals with the indicated behavior when grouped according to exposure tertile, with
T1 = lowest tertile of exposure to cannabis in music;T2 = middle tertile;T3 = highest exposure. P-values refer to tests for trends based upon
logistic regression analyses. Ever use of cannabis was defined as ever use, even a puff, during one’s life-time. Ever use of alcohol was defined
as completion of at least one drink during one’s life-time. Current use referred to similar usage but in the past 30 days
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variables and either of the alcohol outcomes (data not
shown). Additionally, there were no statistically signifi-
cant multivariable relationships between overall media
exposure and either outcome variable (data not shown).

DISCUSSION

This study demonstrates that, among our sample of
young adolescents, high exposure to cannabis in popular
music was associated independently with higher levels of

current cannabis use. Whereas there were consistent
and significant relationships between cannabis exposure
variables and cannabis outcomes, there were no signifi-
cant relationships between cannabis exposure variables
and sham alcohol outcomes. It is valuable that this study
examined a large proportion of African American par-
ticipants who are at higher risk for cannabis smoking.
This study was also innovative, in that it used intensive
algorithms to estimate exposure to cannabis-related
content.

Table 2 Odds ratios for marijuana use based upon total cannabis exposure in music per week.

Current cannabis smoking Ever smoked cannabis

n = 861 n = 861

OR (95% CI)
unadjusted

OR (95% CI)
adjusteda

OR (95% CI)
unadjusted

OR (95% CI)
adjusteda

Total cannabis exposure in Music per week
Lowest tertile (0 references) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (>0–169 references) 1.40 (0.83–2.37) 1.33 (0.73–2.39) 1.35 (0.95–1.91) 1.16 (0.77–1.73)
Highest tertile (>169 references) 2.36 (1.46–3.82)* 1.83 (1.04–3.22)** 1.84 (1.31–2.60)* 1.29 (0.85–1.95)

Age
�15 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
>15 1.99 (1.32–2.99)** 1.85 (1.18–2.92)** 1.95 (1.47–2.59)* 2.00 (1.45–2.75)*

Gender
Male 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Female 0.91 (0.61–1.36) 1.17 (0.74–1.85) 1.08 (0.81–1.43) 1.31 (0.94–1.83)

Race
White 0.81 (0.54–1.23) 1.37 (0.60–3.13) 0.67 (0.50–0.89)** 1.50 (0.85–2.68)
Black 1.34 (0.89–2.02) 1.26 (0.56–2.82) 1.81 (1.36–2.42)* 2.12 (1.22–3.69)**
Other 0.78 (0.42–1.43) 0.77 (0.36–1.62) 0.85 (0.57–1.28) 1.01 (0.61–1.67)

Maternal education
Did not graduate high school 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Graduated high school but not college 0.99 (0.58–1.69) 0.98 (0.53–1.80) 0.89 (0.62–1.29) 0.78 (0.51–1.19)
College degree or higher 1.06 (0.63–1.77) 1.28 (0.70–2.33) 0.90 (0.63–1.28) 0.84 (0.55–1.26)

Grades
As and Bs 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Lower than Bs 3.35 (2.15–5.21)* 2.79 (1.70–4.57)* 3.05 (2.28–4.09)* 2.41 (1.73–.3.36)*

Demanding parenting
Lowest tertile (0–2) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (2.1–2.3) 0.78 (0.46–1.33) 0.66 (0.36–1.21) 0.70 (0.47–1.03) 0.61 (0.39–0.96)**
Highest tertile (2.4–3) 0.28 (0.15–0.51)* 0.30 (0.15–0.59)* 0.50 (0.36–0.70)* 0.56 (0.38–0.84)**

Responsive parenting
Lowest tertile (0–1.7) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.8–2.3) 0.50 (0.32–0.80)** 0.70 (0.42–1.17) 0.89 (0.65–1.21) 1.21 (0.85–1.73)
Highest tertile (2.4–3) 0.50 (0.28–0.89)** 1.06 (0.54–2.07) 0.64 (0.43–0.94)** 1.12 (0.69–1.79)

Sensation seeking
Lowest tertile (0–1.5) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.6–2) 1.34 (0.80–2.24) 1.38 (0.77–2.44) 1.35 (0.97–1.88) 1.25 (0.86–1.82)
Highest tertile (2.1–3) 2.91 (1.76–4.81)* 2.80 (1.53–5.11)** 2.11 (1.47–3.03)* 1.89 (1.22–2.92)**

Rebelliousness
Lowest tertile (0–1.3) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.4–1.7) 1.71 (0.95–3.06) 1.00 (0.52–1.92) 2.23 (1.52–3.26)* 1.79 (1.17–2.74)**
Highest tertile (1.8–3) 3.11 (1.93–5.00)* 1.63 (0.93–2.85) 3.18 (2.28–4.43)* 2.40 (1.62–3.55)*

*P < 0.001; **P < 0.05. aAdjusted for all variables in the table. CI: confidence interval; OR: odds ratio.
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Our findings build upon those of previous studies sug-
gesting that exposure to specific content in popular music
may be a risk factor for adolescent risk-taking behavior
[36,37]. Although most studies linking music and behav-
ior have involved sexual behavior, this study extends
those findings to the realm of substance use. Whereas
previously it had been suggested that overall music expo-
sure (non-content specific) was associated with cannabis

use [30], this study suggests that exposure to cannabis-
specific content may be particularly potent.

Although music lacks the visual elements of film and
television, there are reasons why references in popular
music may be as potent in its relationship with adolescent
health behavior. First, there is rapidly increasing expo-
sure to popular music, whereas exposure to films is much
lower and exposure to television is decreasing [9]. Also,

Table 3 Odds ratios for cannabis use based upon favorite artists’ songs with cannabis references.

Current cannabis smoking Ever smoked cannabis

n = 888 n = 888

OR (95% CI)
unadjusted

OR (95% CI)
adjusteda

OR (95% CI)
unadjusted

OR (95% CI)
adjusteda

Favorite artists’ songs with cannabis references
0 songs 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
1–2 songs 1.70 (1.02–2.83)** 1.51 (0.85–2.67) 1.14 (0.80–1.64) 0.97 (0.64–1.45)
3+ songs 2.13 (1.32–3.43)** 1.92 (1.09–3.38)** 2.05 (1.47–2.85)* 1.67 (1.11–2.51)**

Age
�15 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
>15 1.99 (1.32–2.99)** 1.75 (1.12–2.73)** 1.95 (1.47–2.59)* 1.88 (1.37–2.57)*

Gender
Male 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Female 0.91 (0.61–1.36) 1.24 (0.78–1.95) 1.08 (0.81–1.43) 1.46 (1.05–2.04)**

Race
White 0.81 (0.54–1.23) 1.26 (0.56–2.87) 0.67 (0.50–0.89)** 1.43 (0.81–2.53)
Black 1.34 (0.89–2.02) 1.20 (0.54–2.68) 1.81 (1.36–2.42)* 1.91 (1.10–3.29)**
Other 0.78 (0.42–1.43) 0.75 (0.36–1.58) 0.85 (0.57–1.28) 1.03 (0.63–1.70)

Maternal education
Did not graduate high

school
1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)

Graduated high school
but not college

0.99 (0.58–1.69) 0.97 (0.54–1.76) 0.89 (0.62–1.29) 0.80 (0.53–1.21)

College degree or higher 1.06 (0.63–1.77) 1.22 (0.68–2.20) 0.90 (0.63–1.28) 0.85 (0.57–1.29)
Grades

As and Bs 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Lower than Bs 3.35 (2.15–5.21)* 2.63 (1.61–4.28)* 3.05 (2.28–4.09)* 2.37 (1.70–3.29)*

Demanding parenting
Lowest tertile (0–2) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (2.1–2.3) 0.78 (0.46–1.33) 0.72 (0.40–1.29) 0.70 (0.47–1.03) 0.62 (0.40–0.97)**
Highest tertile (2.4–3) 0.28 (0.15–0.51)* 0.31 (0.16–0.60)** 0.50 (0.36–0.70)* 0.57 (0.38–0.85)**

Responsive parenting
Lowest tertile (0–1.7) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.8–2.3) 0.50 (0.32–0.80)** 0.65 (0.39–1.08) 0.89 (0.65–1.21) 1.16 (0.82–1.65)
Highest tertile (2.4–3) 0.50 (0.28–0.89)** 0.96 (0.50–1.85) 0.64 (0.43–0.94)** 1.06 (0.66–1.68)

Sensation seeking
Lowest tertile (0–1.5) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.6–2) 1.34 (0.80–2.24) 1.33 (0.76–2.34) 1.35 (0.97–1.88) 1.25 (0.86–1.81)
Highest tertile (2.1–3) 2.91 (1.76–4.81)* 2.77 (1.53–4.99)** 2.11 (1.47–3.03)* 2.01 (1.31–3.09)**

Rebelliousness
Lowest tertile (0–1.3) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
Middle tertile (1.4–1.7) 1.71 (0.95–3.06) 0.98 (0.51–1.88) 2.23 (1.52–3.26)* 1.69 (1.11–2.58)**
Highest tertile (1.8–3) 3.11 (1.93–5.00)* 1.75 (1.01–3.02)** 3.18 (2.28–4.43)* 2.32 (1.58–3.40)*

*P < 0.001; **P < 0.05. aAdjusted for all variables in the table. CI: confidence interval; OR: odds ratio.
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music is known to be related highly to personal identity:
young people often model themselves in terms of dress,
behavior and identity after musical figures [38–40], and
Social Cognitive Theory specifies that those with per-
ceived similarity to behavior models will be more likely to
imitate those behaviors.

Our findings may have implications for substance
abuse education. Given that we found exposure to can-
nabis in music to be common (approximately 40 refer-
ences per day), health lessons related to cannabis are
likely to be dwarfed in young people’s minds by the
‘lessons’ they learn through music lyrics’ representations
of cannabis. It may be useful for health educators, health
professionals and curriculum designers to become famil-
iar with the messages young people receive about sub-
stance abuse in their music, so that they can counter
these messages more effectively. Innovative interventions
and creative techniques are needed to encourage young
people to think critically about the veracity of the sub-
stance use messages they receive in their media and to
understand the very real consequences of these behav-
iors. One way of doing this may be to include more ‘media
literacy’ training—whereby young people learn to
analyze and evaluate media portrayals of substance use
and sexual behavior—in substance use programming
[41–43]. As media literacy related to tobacco use has
been shown to be associated inversely with actual
tobacco use in adolescents [43,44], media literacy may
also be a valuable concept to address with other sub-
stances such as cannabis.

Our study was limited by its cross-sectional design.
Although it is theoretically plausible that the music expo-
sures precede cannabis smoking, further longitudinal
research is needed to assess the directionality of arrow A
in Fig. 1. This study was also limited in that we estimated
exposure to cannabis in music based on only one favorite
artist. However, because adolescents are much less likely
than adults to listen to multiple types of music [9], it is
likely that the content of an adolescent’s favorite artist is
largely representative of his or her overall exposure. Addi-
tionally, although we were able to control for a number of
personal and environmental covariates, this data set did
not provide peer cannabis use, which would be useful to
examine in future studies. Similarly, we were not able to
include other measures of overall genre preference in
these analyses, which may be valuable to include in
future analyses. Finally, it should be noted that coding
elements such as cannabis representation in popular
music can be subjective. It is for this reason that we
employed a complex coding methodology and ensured
that inter-rater agreement was adequate [11].

In summary, adolescents are exposed heavily to refer-
ences to cannabis in popular music, and this exposure is
associated with cannabis use among adolescents. These

results provide support for the need for further research
and educational intervention in this area.
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