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ABSTRACT. Objective: Health consequences of commercializing
nonmedical cannabis remain unclear, but data suggest that youth may
encounter unintended risks. This study examined whether cannabis
marketing exposure and engagement are associated with problematic
cannabis use among adolescents. Method: The analytic sample included
172 lifetime cannabis users (15–19 years old) who lived in one of six
states with legalized nonmedical cannabis in 2018. Predictors included
having exposure to or engagement with cannabis marketing on Facebook
or Instagram, seeing cannabis billboards, owning/likely to own cannabis-
branded merchandise, and reporting a favorite cannabis brand. Logistic
regression assessed whether these predictors were associated with week-
ly cannabis use, high-intensity cannabis use, and cannabis use disorder
(CUD). Results: Adolescents who saw billboards rarely/sometimes had

5 times the odds of CUD, whereas youth who saw them most/all of the
time had 7 times the odds of weekly use and 6 times the odds of CUD.
Adolescents who owned/were likely to own branded merchandise had
nearly 23 times the odds of weekly use, and those with a favorite brand
had 3 times the odds of weekly use and CUD. Adolescents who reported
seeing promotions on Instagram rarely/sometimes had 85% lower odds
of weekly use, and those who saw them most/all of the time had 93%
lower odds. Conclusions: The ways cannabis businesses market their
products, especially branding, may affect patterns of underage cannabis
use. Future research should test whether these associations persist in lon-
gitudinal designs. In the interim, states should consider an approach that
offers youth additional means to protect them from cannabis marketing.
(J. Stud. Alcohol Drugs, 82, 288–296, 2021)
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PUBLIC SUPPORT FOR legalizing nonmedical can-
nabis reached an all-time high in 2018 (General Social

Survey Data Explorer, 2019). At the same time, concern
over the risks of cannabis use declined (Johnston et al.,
2018; Sarvet et al., 2018). These trends appear discon-
nected from the empirical research, which is increasingly
finding cannabis use to be associated with neuropsychiatric
risks (Di Forti et al., 2015; Lev-Ran et al., 2012), road
traffic crashes and injuries (Brady & Li, 2014; Hartman &
Huestis, 2013; Lenné et al., 2010), and greater propensity
to develop substance use disorders (Secades-Villa et al.,
2015; Volkow et al., 2014). About 1 in 10 cannabis users
will meet the criteria for a severe cannabis use disorder
(CUD) during their life (Anthony et al., 1994; Lopez-
Quintero et al., 2011; Wagner & Anthony, 2002), and this
number jumps to about 1 in 6 (17%) for those who initiate
cannabis use during adolescence (Hall & Pacula, 2003;
Marlatt, 2006). As the 2019 Surgeon General’s Report
warned, cannabinoid receptors are crucial for brain devel-

opment, which is why cannabis use during adolescence
carries special risk (Office of the Surgeon General, 2019).

Evaluations of the effect of nonmedical cannabis legaliza-
tion policies on youth cannabis prevalence have been mixed,
depending on age, cohort, and levels of cannabis use before
legalization (Anderson et al., 2019; Cerdá et al., 2017; Dil-
ley et al., 2019). However, current users living in states with
legal nonmedical cannabis use more potent cannabis and
with greater frequency (ElSohly et al., 2016), which are
both independently associated with heightened risk of CUD
(Freeman & Winstock, 2015). Given the recent proliferation
of cannabis marketing and the high burden of CUD, particu-
larly among vulnerable subpopulations like adolescents, it
is crucial to understand whether cannabis marketing could
contribute to harmful cannabis use.

Legalization increases access to cannabis marketing.
Growing from a history of studies that link medical mari-
juana advertisement exposure to increased use (Dai, 2017;
D’Amico et al., 2015), an emerging literature is exploring
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the public health consequences of nonmedical cannabis
marketing (Krauss et al., 2017a; Trangenstein et al., 2019;
Whitehill et al., 2019). Thus far, it has established that can-
nabis promotions are widespread, and youth exposure to and
engagement with (i.e., liking/following promotions) these
promotions and cannabis brands (i.e., having a favorite brand
and/or owning or being likely to own cannabis-branded mer-
chandise) is associated with past-year cannabis use (Krauss
et al., 2017a; Rup et al., 2020; Trangenstein et al., 2019;
Whitehill et al., 2019).

The more mature alcohol and tobacco literatures show
that associations between ads and use may not stop at
experimentation—ad exposure may facilitate progression
toward problematic use (Anderson et al., 2009; Arnett &
Terhanian, 1998; Henriksen et al., 2002; Jernigan et al.,
2017; Pechmann & Knight, 2002; Turco, 1997), and their
association may even be causal (Sargent et al., 2020). The
aim of this research was to go one step beyond previous
articles that have investigated associations between can-
nabis marketing and past-year use by exploring whether
exposure to and engagement with cannabis marketing are
associated with problematic cannabis use, including CUDs,
frequent use, and high-intensity cannabis use. To do so,
we restricted our sample to adolescents who have initiated
cannabis use. We hypothesized that cannabis marketing and
brand engagement would be associated with higher odds of
problematic use.

Method

Data source

In February 2018, we recruited and surveyed 501 youth
online via a commercial survey vendor (Qualtrics, LLC, Pro-
vo, Utah). The survey assessed prevalence and consequences
of cannabis marketing in traditional and digital media in six
states with legal nonmedical cannabis (i.e., Alaska, Califor-
nia, Colorado, Maine, Nevada, and Washington). Qualtrics
screened potential participants to ensure that they were
15–19 years old and spoke English.

Procedures

Qualtrics recruited survey panelists using online adver-
tisements placed in locations such as social media sites and
apps. Before anyone may join the panel, they undergo a
background check to verify their identity. Qualtrics invited
panelists ages 15–19 years old to participate in the study
using a simple screening email that explained the survey
content, length (15 minutes), and incentive value in terms of
e-rewards credit. The sampling strategy was designed to bal-
ance the sample between middle (15–17 years old) and older
(18–19 years old) adolescents. Adolescents completed the

survey online in a private location and received a Qualtrics
points incentive to thank them for their time.

All adult participants provided informed consent, and mi-
nor participants provided informed assent while their legally
authorized guardians provided parental consent. Forty-six
percent of individuals who initiated the survey screening
items did not consent to participate or were outside the target
age range. Surveys deployed via Qualtrics panels typically
demonstrate demographic characteristics that fall within a
10% range of the values observed in the U.S. population
(Heen et al., 2014). All data collection activities were ap-
proved by the University of Wisconsin Madison’s institu-
tional review board.

Measures

Dependent variables: frequent cannabis use, high-intensity
cannabis use, and cannabis use disorder. The Cannabis Use
Disorders Identification Test, Revised version (CUDIT-R;
Adamson et al., 2010) was designed to identify persons who
met the criteria for CUDs in the past 6 months. The CUDIT-
R contains eight items that assess the diagnostic criteria for
CUDs that are outlined in the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5; Ameri-
can Psychiatric Association, 2013). The CUDIT-R has been
validated twice (Bonn-Miller et al., 2016; Schultz et al., 2019).
It has good internal consistency and concurrent validity;
however, online convenience samples have slightly lower in-
ternal consistency than more representative probability-based
samples (Ramo et al., 2012). The original scoring guidance
recommended using a cut point of 13+ to identify cases of
CUD (Adamson et al., 2010). We selected a slightly lower
cut point of 9 for our sample based on findings that lower
thresholds (6 and 9–10) were more appropriate for younger
populations (Bonn-Miller et al., 2016; Schultz et al., 2019).

We created three binary variables using CUDIT-R data.
The first was a proxy for whether the adolescent had a CUD
(CUDIT-R score of 9+). The other two variables used the
CUDIT-R questions on frequency and intensity. Compared
with other CUDIT-R items, previous item response analyses
of CUDIT data found that the intensity variable has rela-
tively high difficulty and discrimination (Annaheim et al.,
2010; Schultz et al., 2019), meaning that respondents need
to have “more” CUD to endorse more extreme response op-
tions for the intensity item and that it is relatively efficient at
differentiating people with CUD from those without it. As a
consequence, we used a higher cut point for frequency (item
score = 4+; use of cannabis 4+ times per week) than inten-
sity (score = 3+; spent at least 5–6 hours “stoned” on days
when using cannabis) when dichotomizing these variables.
The variables included CUD (i.e., score of 9+ on the CUDIT-
R), frequent cannabis use (i.e., using cannabis 4+ times per
week), and high-intensity cannabis use (i.e., being “stoned”
at least 5–6 hours per day on days when using cannabis).
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Independent variables: cannabis marketing exposure,
favorite cannabis brand, and owning/likely to own cannabis-
branded merchandise. Cannabis marketing exposure was
calculated using questions adapted from the National Youth
Tobacco Survey (Centers for Disease Control and Preven-
tion, 2013) about whether the adolescent noticed cannabis
promotions on Facebook, Instagram, or billboards. The Face-
book and Instagram questions read: “When you are using
[PLATFORM], how often do you see ads or promotions for
cannabis or related products?” The billboard question read,
“During the past 30 days, how often did you see any ads or
promotions for cannabis or related products that were out-
doors on a billboard or could be seen from outside a store?”

Facebook and Instagram were selected because they were
some of the most popular social media platforms among
youth in 2018 (when the survey was administered) (Ander-
son & Jiang, 2018) on which businesses could create stable
profile pages to interact in a two-way manner with a wide
network. Other popular social media sites such as Snapchat
and YouTube do not offer businesses this opportunity. We
created four-category variables to indicate how often the
adolescent saw or whether they engaged with cannabis pro-
motions on Facebook and Instagram: never or not applicable
(reference group), rarely/some of the time, most of the time/
always, and liked or followed promotions on the platform.
We created a three-category variable for billboard exposure:
never (reference group), rarely/sometimes, and most of the
time/always.

Favorite brand was calculated using one question that
asked adolescents to report the name of their favorite canna-
bis brand. We recoded this as a binary variable that indicates
whether the adolescent listed a response or not. There was
confusion among respondents about the definition of a brand.
The “brands” that adolescents reported included strains (e.g.,
Purple Haze), slang terms (e.g., Kush), or paraphernalia
(e.g., rolling paper brand names). We coded all these an-
swers as a “yes” for favorite brand because adolescents who
entered any text in response to the brand question appeared
to have a higher degree of familiarity with cannabis-related
products. Thus, the term “favorite brand” reflects the focus
of the survey question.

Cannabis-branded merchandise assessed whether ado-
lescents thought they would ever own a branded cannabis
product(s) using a seven-point Likert scale. The original
question asked, “How likely is it that you would ever use or
wear something such as a t-shirt, hat, or sunglasses that has
a cannabis brand name logo, or picture on it?” and response
options ranged from extremely likely (1) to extremely un-
likely (7). Responses were dichotomized to indicate whether
the respondent was likely to wear or own a branded cannabis
product (extremely likely to slightly likely) or not (unsure
to extremely unlikely). This was done because the limited
sample size led to a sparse distribution when all seven cat-
egories were retained.

Covariates

Demographics included age, gender, race/ethnicity, and
parental education. We adjusted for age and gender because
older adolescents and males tend to have higher odds of
cannabis use and CUD (Substance Abuse and Mental Health
Administration, 2018). Age in years was categorized as
middle adolescents (ages 15–17 years old, reference group)
versus older adolescents (18–19 years old). Gender was
dichotomized (male vs. female or other [reference group]),
and the race/ethnicity variable had three categories (White,
non-Hispanic/Latino [reference group]; Black, non-Hispanic/
Latino; other). Parental education was included as a proxy
for socioeconomic status. It was dichotomized as less than a
bachelor’s degree (reference group) versus bachelor’s degree
or higher.

Social media use was measured because adolescents
who use social media more often may have higher risk for
exposure to cannabis promotions online. This variable had
three categories: less than daily; daily, less than 30 minutes
per day; and daily, 30 or more minutes per day (reference
group). We compared ordinal and categorical versions of this
variable and used an ordinal format because the regression
coefficients of the categorical version were identical.

We adjusted for cannabis product type because products
differ in mode of administration and dose of tetrahydrocan-
nabinol (THC), which are associated with cannabis-related
risk behaviors (Krauss et al., 2017a) and problematic use
(Bidwell et al., 2018; Meier et al., 2010). We dichotomized
the cannabis product variable as plant or edibles only (refer-
ence group) versus extracts and poly-cannabis use (i.e., use
of more than one type of cannabis product). Of the adoles-
cents in the latter category, 93.2% were poly-cannabis users.

Participants

Of the 452 adolescents who had complete data, the ana-
lytic sample contained only the 172 (38.1%) who reported
using cannabis at least once in their life (Table 1). Among
the lifetime cannabis users, there was a slightly larger per-
centage of older adolescents than middle adolescents (57.6%
vs. 42.4%). Although just under a quarter (23.1%) of the
adolescent females in the sample of lifetime cannabis users
had a CUD, exactly 50% of males did (p < .001).

Analysis

Bivariate analyses included chi-square tests of association
and simple (unadjusted) logistic regressions to understand
the associations between demographics, cannabis marketing
exposure and engagement, and CUD. We then ran three mul-
tiple (adjusted) logistic regressions to identify associations
between cannabis marketing exposure and engagement and
three problematic cannabis use patterns. The outcomes for
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TaBle 1. Description of the sample of lifetime cannabis users ages 15–19 years old from six states with legal nonmedical
cannabis, 2018

CUDIT-R score 9+

Lifetime users No Yes
(n = 172) (n = 121) (n = 51)

Variable Number (%) Number (%) Number (%) p

Demographics
Age

Middle adolescence (15–17 years) 73 (42.44) 58 (79.45) 15 (20.55) .03
Older adolescence (18–19 years) 99 (57.56) 63 (63.64) 36 (36.36)

Gender
Female or other 130 (75.78) 100 (76.92) 30 (23.08) <.001
Male 42 (24.42) 21 (50.00) 21 (50.00)

Race/ethnicity
Black, not Hispanic/Latino 14 (8.14) 8 (57.14) 6 (42.86) .53
Other 59 (34.30) 42 (71.19) 17 (28.81)
White, not Hispanic/Latino 99 (57.56) 71 (71.72) 28 (28.28)

Parental education
Less than college degree 145 (84.30) 103 (71.03) 42 (28.97) .65
College degree or more 27 (15.70) 18 (66.67) 9 (33.33)

Social media use
Less than daily 16 (9.30) 4 (25.00) 12 (75.00) <.001
Less than 30 minutes per day 73 (42.44) 53 (72.60) 20 (27.40)
30 minutes or more per day 83 (48.26) 64 (77.11) 19 (22.89)

Cannabis marketing exposure
Facebook

Never or not applicable 49 (28.49) 36 (73.47) 13 (26.53) <.01
Rarely or sometimes 78 (45.35) 62 (79.49) 16 (20.51)
Most of the time or always 27 (15.70) 15 (55.56) 12 (44.44)
Like or follow promotions 18 (10.47) 8 (44.44) 10 (55.56)

Instagram
Never or not applicable 43 (25.00) 29 (67.44) 14 (32.56) .04
Rarely or sometime 74 (43.02) 60 (81.08) 14 (18.92)
Most of the time or always 38 (22.09) 23 (60.53) 15 (39.47)
Like or follow promotions 17 (9.88) 9 (52.94) 8 (47.06)

Billboards
Never 41 (24.12) 37 (90.24) 4 (9.76) <.01
Rarely or sometimes 92 (54.12) 62 (67.39) 30 (32.61)
Most of the time or always 37 (21.76) 21 (56.76) 16 (43.24)

Cannabis promotion engagement
Favorite cannabis brand

No 95 (55.23) 79 (83.16) 16 (16.84) <.001
Yes 77 (44.77) 42 (54.55) 35 (45.45)

Cannabis-branded merchandise
No 70 (40.70) 59 (84.29) 11 (15.71) <.001
Yes 102 (59.30) 62 (60.78) 40 (39.22)

Cannabis product(s) used
Plant or edibles only 84 (48.84) 72 (85.71) 12 (14.29) <.001
Extracts or poly-cannabis 88 (51.16) 49 (55.68) 39 (44.32)

Note: CUDIT-R = Cannabis Use Disorder Identification Test, Revised.

the three models were frequent use, high-intensity use, and
CUD. In all models, there were five independent variables.
The first three measured cannabis marketing exposure (i.e.,
Facebook, Instagram, and billboards), and the latter two
measured brand engagement (i.e., favorite cannabis brand
and cannabis-branded merchandise).

We conducted link specification tests to determine wheth-
er any models were misspecified and Hosmer-Lemeshow
Goodness of Fit tests with 10 groups to determine whether
the models fit the data well. We also examined variance
inflation factors to assess whether the cannabis marketing ex-
posure/engagement variables were collinear, and all variance

inflation factors were less than 2, indicating that collinearity
was not an issue.

Results

About 1 in 5 adolescent lifetime cannabis users saw can-
nabis promotions most of the time or always on Instagram
(22.1%) and billboards (21.8%), and 1 in 6 (15.7%) saw
them on Facebook. On both Instagram (9.9%) and Facebook
(10.5%), 1 in 10 adolescent cannabis users liked or followed
cannabis promotions. Nearly half (44.8%) of the adolescent
cannabis users reported a favorite cannabis brand, and most
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TaBle 2. Results of the multiple (adjusted) logistic regression models for association between cannabis marketing exposure/engagement
and CUDIT consumption patterns and overall score (n = 172)

Frequent use High-intensity use CUDa

Variable aOR [95% CI] aOR [95% CI] aOR [95% CI]

Cannabis marketing
Facebook cannabis promotions

Never see or NA Ref. Ref. Ref.
Rarely/sometimes see 0.78 [0.15, 3.95] 2.01 [0.44, 9.24] 0.32 [0.09, 1.10]
See most of the time/always 6.16 [0.92, 41.11] 5.42 [0.91, 32.25] 0.59 [0.13, 2.72]
Like or follow 2.41 [0.28, 20.96] 5.75 [1.00, 33.03] 1.45 [0.29, 7.14]

Instagram cannabis promotions
Never see or NA Ref. Ref. Ref.
Rarely/sometimes see 0.15* [0.03, 0.71] 1.66 [0.41, 6.66] 0.50 [0.15, 1.64]
See most of the time/always 0.07** [0.01, 0.46] 1.33 [0.27, 6.64] 0.94 [0.22, 3.99]
Like or follow 0.17 [0.02, 1.54] 1.09 [0.18, 6.64] 0.58 [0.11, 3.14]

Cannabis billboards
Never see or NA Ref. Ref. Ref.
Rarely/sometimes see 0.74 [0.17, 3.24] 0.75 [0.21, 2.71] 4.63* [1.19, 17.95]
See most of the time/always 7.28* [1.22, 43.29] 2.33 [0.56, 9.74] 5.69* [1.25, 25.87]

Have favorite cannabis brandb 3.43** [1.03, 11.41] 1.06 [0.39, 2.84] 2.66* [1.06, 6.66]
Likely to own branded productc 23.56** [3.31, 167.51] 2.09 [0.69, 6.34] 1.73 [0.62, 4.81]
Covariates

18–19 years (vs. 15–17 years) 1.33 [0.37, 4.76] 2.59 [0.86, 7.77] 2.09 [0.75, 5.85]
Male (vs. female) 0.78 [0.22, 2.74] 0.95 [0.33, 2.75] 3.96** [1.49, 10.54]
Race/ethnicity

Black, non-Hispanic 0.67 [0.09, 4.79] 0.18 [0.02, 1.77] 2.48 [0.50, 12.23]
Other 0.33 [0.09, 1.13] 0.54 [0.19, 1.51] 0.80 [0.32, 2.01]
White, non-Hispanic Ref. Ref. Ref.

Parent bachelor’s degree or higher 0.40 [0.07, 2.23] 1.10 [0.29, 4.21] 3.00 [0.84, 10.69]
Social media use 1.04 [0.42, 2.57] 0.49 [0.23, 1.03] 0.43* [0.21, 0.86]
Poly-cannabis use 17.60*** [3.56, 86.96] 2.03 [0.74, 5.59] 4.79** [1.78, 12.88]
Fit statistics

R2 48.16 23.41 33.96
Hosmer-Lemeshow χ2 3.96 10.57 10.42

Notes: Ref. = reference group; aOR = adjusted odds ratio; CI = confidence interval; CUD = cannabis use disorder; NA = not applicable.
Bold indicates that p ≤ .05. aCannabis use disorder is defined as a score of nine or higher on the Cannabis Use Disorders Identification
Test, Revised; bfavorite brand defined as reporting a favorite cannabis brand; cbranded merchandise defined as owning or being likely
to own cannabis-branded merchandise.
*p < .05; **p < .01; ***p < .001.

(59.3%) either owned or thought they were likely to own
cannabis-branded merchandise in the future.

Among adolescent lifetime cannabis users, seeing can-
nabis billboards most of the time/always was uniquely as-
sociated with 7.3 times the odds of frequent cannabis use
(adjusted odds ratio [aOR] = 7.28, 95% CI [1.22, 43.29], p
= .03; reference group never seeing these billboards) (Table
2). Brand engagement was also associated with frequent
cannabis use after adjusting for demographics and poly-
cannabis use; lifetime adolescent cannabis users who had
a favorite cannabis brand had 3.4 times (aOR = 3.43, 95%
CI [1.03, 11.41], p = .04) the odds of frequent cannabis use,
and lifetime adolescents who owned or saw themselves as
likely to own cannabis-branded products had 23 times the
odds of frequent cannabis use (aOR = 23.56, 95% CI [3.31,
167.51], p < .01) as compared with similar youth who did
not engage with these brands. Unexpectedly, as compared
with lifetime adolescent cannabis users who did not use or
never saw cannabis promotions on Instagram, those who saw
cannabis promotions on this platform rarely/sometimes had
lower odds (aOR = 0.15, 95% CI [0.03, 0.71], p = .02) of

frequent use, and this association was stronger among youth
who saw these promotions most of the time/always (aOR =
0.07, 95% CI [0.01, 0.46], p < .01).

As compared with lifetime adolescent cannabis users who
never saw cannabis billboards, those who saw them rarely/
sometimes (aOR = 4.63, 95% CI [1.19, 17.95], p = .03) and
most of the time/always (aOR = 5.69, 95% CI [1.25, 25.87],
p = .03) had increased odds of CUD after adjusting for
demographics and poly-cannabis use. Reporting a favorite
cannabis brand was uniquely associated with 2.7 times the
odds of CUD (aOR = 2.66, 95% CI [1.06, 6.66], p = .04; ref-
erence group not reporting a favorite brand). Last, liking or
following promotions on Facebook was uniquely associated
with 5.8 times the odds of high-intensity use (aOR = 5.75,
95% CI [1.00, 33.03], p = .05; reference group not using or
not following promotions on Facebook).

Discussion

This study found that frequent exposure to cannabis
billboards, liking/following cannabis promotions, and can-
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nabis brand engagement were associated with problematic
cannabis use in an online sample of adolescents who had
used cannabis in their lifetime. To the best of our knowledge,
this is the first study to assess whether nonmedical cannabis
marketing is associated with problematic cannabis use. Sev-
enty-five percent of cannabis sold and 60% of the company
profits are attributable to the 20% of cannabis users who use
on a daily and near-daily basis (Caulkins et al., 2016), which
means there is a strong financial incentive for cannabis busi-
nesses to entice users to use more heavily (Kilmer, 2014).
Marketing is an understudied and undertheorized tool that
cannabis companies could use to encourage customers to use
products in problematic ways.

Drawing on the notion of marketing receptivity (i.e.,
attitudinal responses to marketing) (Pierce et al., 1998),
McClure et al.’s Marketing Receptivity Model may help in-
terpret these results. It proposes that youth progress through
a series of stages that start with passive exposure (e.g., see-
ing ads) and end with highly interactive engagement (e.g.,
developing consumer-generated marketing themselves)
(McClure et al., 2013). It hypothesizes that early stages of
marketing receptivity shape perceived norms and expecta-
tions, middle stages shape youth’s identity as cannabis users,
and late stages cultivate brand allegiance (McClure et al.,
2013). The central hypothesis of the Marketing Receptivity
Model is that progressing through the stages of marketing
receptivity leads to youth advancing from experimentation
to problematic use (McClure et al., 2013).

Consistent with the Marketing Receptivity Model,
previous work by study authors found that early stages of
marketing receptivity—passive marketing exposure—was
associated with past-year cannabis use (Trangenstein et
al., 2019; Whitehill et al., 2019). Limiting the sample to
adolescents who have initiated cannabis use, this manu-
script augmented our earlier work by showing that a middle
stage of marketing receptivity—engaging with promotions
and brands—was associated with problematic cannabis use
behaviors. Specifically, having a favorite cannabis brand
was associated with increased odds of frequent use and
CUD, owning or seeing oneself as likely to own branded
merchandise was associated with frequent use, and liking
or following promotions on Facebook was associated with
high-intensity use.

Two marketing platforms in our analysis did not conform
with the associations that would be hypothesized using the
Marketing Receptivity Model: billboards and Instagram.
Billboards (which included advertisements visible outside of
retail stores) were the only type of marketing where passive
exposure was associated with greater odds of problematic
cannabis use. Even though billboards do not allow for two-
way interaction the same way that social media promotions
do, these findings suggest that they may be an important
platform in the new nonmedical cannabis environment. This
may be especially true if the billboards are either located in

the youth’s community or well-designed, which leads them
to be easily recalled.

In addition, passive exposure to promotions on Instagram
was associated with lower odds of frequent cannabis use.
One other study has examined associations between using
Instagram and cannabis use in a community sample of 194
young adults ages 18–29 years old, finding an initial negative
association between the two. However, the association no
longer retained significance once the model was adjusted for
peer belonging, marijuana descriptive and alcohol injunctive
norms, motives for Instagram participation, and social status
(Bergman et al., 2018).

To explain these findings, Bergman et al. (2018) posited
that (a) current cannabis users may not use Instagram as
frequently as non-users and (b) cannabis’s illegal status at
the federal level may inhibit cannabis users from posting
pro-cannabis content on Instagram for fear of disapproval,
which would “downregulate” norms and, by extension, use.
We add that, for new users to understand the products and
messages, cannabis marketing may require text explanations
and Instagram’s image-centric design may not facilitate this.
Last, it is also possible that, compared with other social me-
dia platforms, the cannabis promotions adolescents reported
seeing on Instagram were more likely to be user-generated
posts created by friends; a previous content analysis found
that only 9% of cannabis-related posts on the platform were
paid promotions (Cavazos-Rehg et al., 2016).

This line of research is in its infancy, and we encourage
future research into the role of cannabis marketing, specifi-
cally via billboards and Instagram, on adolescent cannabis
use initiation and progression. Cannabis companies are
building and marketing their brands in the digital age, lead-
ing many to rely on social media to promote their products.
Adolescents’ behaviors are particularly vulnerable to peer
influences, and the interactive capabilities inherent in digital
marketing allow personalized two-way conversations that
may amplify this susceptibility. For these reasons, digital
marketing messages may impact youth and their behaviors
in ways that traditional marketing cannot (Jernigan, 2012;
Montgomery et al., 2012). The reach of cannabis business
pages on social media can be extensive; one analysis that
monitored six nonmedical cannabis companies on social
media for 1 year found that they had 342–1,027 followers on
Facebook and 374–2,915 on Twitter (Moreno et al., 2018).

Ads may play a role in this spread of misinformation. For
example, a substantial portion (44% in Washington and 61%
in Colorado) of cannabis dispensary ads on Weedmaps made
claims about medical benefits from cannabis use—such as
treating anxiety, depression, or pain—even though many of
these claims are not supported by the empirical evidence
(Bierut et al., 2017). Further, monitoring in Washington
State suggests that business pages are not complying with
requirements to include warning messages on social media
posts (Moreno et al., 2018).
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Our findings must be viewed in light of the limitations of
our study design. Our sample was collected using nonprob-
ability methods, so our data may not reflect the full range of
values that exist in the true population of adolescents who
have used cannabis in their lifetime within states that have
legalized nonmedical cannabis. The analytic consequences
of the range restriction introduced by our sampling should
be minimal because it generally biases associations toward
the null (Antonakis et al., 2010) and our dichotomized mea-
sures of problematic cannabis use that utilized cut points
were not sensitive to how extreme the original value is. Still,
concerns about generalizability remain; about half of our
analytic sample was from California, which opened their
legal nonmedical cannabis market just 2 months before our
survey and was the only state in the sample with billboards,
although its medical market existed for more than 20 years.
In addition, a small fraction of our sample was from Maine,
which did not have an established nonmedical cannabis mar-
ket in 2018.

We previously reported that prevalence estimates from our
sample lay within 10 percentage points from national survey
results (Johnston et al., 2019; Kann et al., 2018; Trangenstein
et al., 2019). Relatedly, the size of our analytic sample was
modest (n = 172) after we restricted it to lifetime cannabis
users, which resulted in wide confidence intervals and means
that we may have been underpowered to detect some associa-
tions. Therefore, our findings should not be used to identify
high-risk subgroups or detail causal processes, which would
require larger sample sizes and a more representative sam-
pling strategy. Rather, our goal was narrow: to present a first
look at emergent associations between cannabis marketing
exposure/engagement and problematic cannabis use.

Our data were cross-sectional, so we cannot comment on
whether youth exposure to and/or engagement with cannabis
promotions increases risk of problematic cannabis use or that
youth who already used cannabis in problematic ways had a
higher risk of noticing and engaging with these promotions.
The Reinforcing Spirals Model hypothesizes that the asso-
ciation between cannabis ads and use is bidirectional (Slater,
2007). A previous study has found that current cannabis us-
ers are both passively exposed (66%) and may also actively
seek out ads (31%) (Krauss et al., 2017b).

There is not yet widespread agreement about the defi-
nition of a cannabis brand. Most of the alcohol-branded
merchandise that youth report owning are from major trans-
national corporations (McClure et al., 2006, 2009). This is
in sharp contrast to the cannabis industry, which currently
comprises primarily small businesses. It is possible that the
risks associated with branding will intensify if the federal
government moves to legalize the product, at which point
these cannabis businesses consolidate into major corpora-
tions. In addition, teen preferences for social media site may
be changing, but the mechanisms of marketing engagement
are consistent across social media sites. Our study provides

insight into these mechanisms and young people’s cannabis
use.

As jurisdictions legalize nonmedical cannabis, they may
want to offer youth additional protections. Adolescent can-
nabis use remains illegal in all U.S. states. Still, a growing
literature documents that legalization may alter the ways
that youth use cannabis (Rusby et al., 2018). Our study ex-
tends these findings by suggesting that marketing, which is
a policy-relevant aspect of the new cannabis market, could
contribute to these changes (Anderson et al., 2009; Jernigan
et al., 2017). Future research should examine associations
between cannabis marketing and problematic use in rep-
resentative and longitudinal cohorts that are sufficiently
powered to detect the kinds of associations we began to ex-
plore here. In the meantime, states and other localities with
legalized cannabis should exercise special caution regarding
forms of marketing that promote brand identification and
engagement among youth.
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