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Abstract

Background: Limited research among adolescents and young adults (AYA) has assessed tobacco
and marijuana co-use in light of specific products. We examined the patterns of past 30-day co-use
of tobacco and marijuana products, and the product-specific associations among past 30-day use of
these substances.

Methods: Data from three school-based convenience samples of California AYA (aged 15-22)
(Sample 1=3,008; Sample 2=1,419; Sample 3=466) were collected during 2016-2017. Proportions
of past 30-day co-use of tobacco (e-cigarettes, cigarettes, hookah, cigars) and marijuana
(combustible, vaporized, edible, blunt) were estimated. Multivariable logistic regression analyses
examined associations between use of each tobacco and marijuana product for individual samples,
then the pooled analysis calculated combined ORs.

Results: In the three samples, 7.3-11.3% of participants reported past 30-day co-use.
Combinations of e-cigarettes or cigarettes and combustible marijuana were the most common co-
use patterns. Past 30-day use of e-cigarettes or cigarettes (vs. non-use) increased the odds of past
30-day use of all marijuana products [E-cigarettes: ORs (95%CIl) ranging from 2.5 (1.7, 3.2) for
edible marijuana to 4.0 (2.8, 5.2) for combustible marijuana; Cigarettes: from 3.2 (2.1, 4.2) for
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vaporized marijuana to 5.5 (3.8, 7.3) for combustible marijuana]. Past 30-day use of hookah or
cigars was positively associated with past 30-day use of three of four marijuana products, except
for hookah and vaporized marijuana, and for cigars and combustible marijuana.

Conclusions: Given various co-use patterns and significant associations among tobacco and
marijuana products, interventions targeting AYA should address co-use across the full spectrum of
specific products for both substances.
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1. INTRODUCTION

Tobacco and marijuana use among adolescents and young adults (AYA) in the U.S. isa
public health concern. Recent national data showed that 27.1% of high school students
reported past 30-day use of any tobacco® and 19.8% reported past 30-day use of any
marijuana. Furthermore, several studies indicated that past 30-day co-use of two substances
was higher than use of either tobacco or marijuana only among adolescents,3 and higher than
use of marijuana only among young adults.* The use of these substances during
neurodevelopmental stages exposes AYA to numerous adverse health consequences and
societal impacts (e.g., lifelong substance use disorders, poor education outcomes, mental and
physical health problems).3:5.6

Understanding tobacco and marijuana co-use among AYA has become more important given
the proliferation of new products. The tobacco landscape has shifted from conventional
cigarettes to cigars/cigarillos, hookah, smokeless tobacco, and more recently, e-cigarettes.’
Marijuana is also available in a variety of combustible (e.g., joints, pipes, bongs, blunts),
vaporized (e.g., electronic vaporizers), and edible products (e.g., candy, cookies).8 Co-use
can refer to use of both substances separately across the aforementioned products during the
past 30 days, or at the same time or in the same product, such as with blunts (cigar wrapper
filled with marijuana).® Recent studies have demonstrated a transformation of tobacco use
patterns19-12 with the use of non-cigarette products (e.g., e-cigarettes, hookah) now
surpassing conventional cigarette use among adolescents.1:13.14 |n contrast, despite the
appeal of newer marijuana products, combustible marijuana remains the most common form
used across all age groups.1® Therefore, it is critical to characterize tobacco and marijuana
co-use in light of specific products.

Past research on tobacco and marijuana co-use among AYA has predominantly focused on
examining the overall relationship between tobacco and marijuana using “blanket terms”
(e.g., any tobacco, any marijuana), or only co-use of combustible forms (i.e., cigarettes and
combustible marijuana) and blunts.8:915.18 Newer co-use research among AYA has taken
into account specific products.#17.18 However, these studies have examined only the co-use
of individual tobacco products with “any marijuana,” which limits our understanding on
specific marijuana products co-used with tobacco. Only two recent studies have assessed co-
use of specific products for both substances. One study among 1,420 high school students
compared past 30-day use of cigarettes, cigars, hookah, and e-cigarettes between current
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blunt and combustible marijuana users.1® This study, however, focused on only combustible
forms of marijuana; thus, it did not fill an important gap in the literature on alternative forms
of marijuana (e.g., vaporized and edible products).1® The other study among 2,668
adolescents assessed the relationship between previous use of tobacco products (i.e.,
cigarettes, e-cigarettes, hookah) and subsequent use of marijuana products (i.e., combustible,
vaporized, edibles).20 Although this study provided more insights by including non-
combustible marijuana products, it did not directly provide data on past 30-day co-use of
tobacco and marijuana products, and more importantly, did not include a sample of young
adults, a group with the highest risk of co-use relative to other age groups.?! National data
indicated co-use prevalence among young adults in 2014-2015 was 21.3%,* and nearly half
of adult co-users were between 18-25 years old.2! To our knowledge, there has been no
research among young adults considering specific products for both tobacco and marijuana.

Given the current era of marijuana legislative reform nationwide as well as the proliferation
of proposed national and state tobacco regulations, more research on co-use of tobacco and
marijuana is needed to inform these actions. Since California has progressive tobacco
control policies and recent legalization of marijuana, data on co-use of tobacco and
marijuana among AYA in this state would provide evidence from a unique regulatory
environment that is likely to represent where the rest of the country may be headed. Using
three school-based convenience samples of California AYA (aged 15-22), we aimed to
examine (1) the patterns of past 30-day co-use of tobacco (e-cigarettes, cigarettes, hookah,
cigars) and marijuana products (combustibles, vaporized, edibles, blunts), and (2) the
product-specific associations between past 30-day use of these substances.

2. METHODS

2.1. Data and samples

Since to our knowledge there have been no available population-based data for California
AYA, we used cross-sectional data from three different longitudinal surveys, with a total of
4,893 AYA across California. Using the three samples allows for an increase in the
demographic diversity of the participants, and for replicability across studies. Demographic
characteristics of the three samples were provided briefly below (see Supplement Table 1 for
more details).

2.1.1. Sample 1 (N=3,008)—Data were collected in 2017 among 12t grade students in
Los Angeles, representing wave 8 of a longitudinal survey (the Happiness & Health Study).
22 Ten public high schools were selected based on their interest in participating,
demographic compaosition, and proximity to the research institute. Participants completed
paper-and-pencil surveys administered in classrooms or surveys administered by telephone,
Internet, or mail. The participation rate for wave 8 was 92.5% (3,140 of 3,396 persons who
participated in wave 1 of the original survey). Of the participants who completed this wave,
2,967 participants (94.5%) had completed data for ever use of all tobacco and marijuana
products and 3,008 participants (95.8%) had completed data for past 30-day use of all
tobacco and marijuana products (mean age=17.9; 55.1% female; 47.8% Hispanic, 16.5%
White, 4.8% Black).
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2.1.2. Sample 2 (N=1,419)—Data were collected in 2016-2017 among participants in
an ongoing prospective cohort study (Children’s Health Study) in 12 Southern California
communities.?3 Participants first completed surveys assessing substance use in 2014, when
they were in 11t or 12t grade. Online surveys were completed for each follow-up wave,
which took place after participants were age 18. The current analyses use data from wave 3
of the study. The participation rate for wave 3 was 71.6% (1,502 of 2,097 persons who
participated in wave 1 of the original survey). Of the participants who completed this wave,
1,426 participants (94.9%) had complete data for ever use of all tobacco and marijuana
products and 1,419 participants (94.5%) had complete data for past 30-day use of all tobacco
and cannabis products (mean age=20.2; 53.2% female; 49.2% Hispanic, 37.9% White, 1.1%
Black).

2.1.3. Sample 3 (N=466)—Data were collected in 2017 among participants in an
ongoing longitudinal study (the Tobacco Perceptions Study) in Northern and Southern
California.24 Participants first completed surveys assessing substance use in 2014, when they
were in high school. Online surveys administered by Qualtrics (Provo, UT) were completed
for each follow-up wave. The current analyses use data from wave 4 of the study. The
participation rate for wave 4 was 67.9 % (524 of 772 persons who participated in wave 1 of
the original survey). Of the participants who completed this wave, 472 participants (90.1%)
had complete data for ever use of all tobacco and marijuana products, and 466 participants
(88.9%) had complete data for past 30-day use of all tobacco and marijuana products (mean
age=18.3; 59.4% female; 21.2% Hispanic, 26.2% White, 1.1% Black).

2.2. Ethics statement

Assent and consent forms were obtained from participants, and a parent or a legal guardian,
respectively. Individual studies were approved by Institutional Review Boards at University
of Southern California (Samples 1 and 2) and at Stanford University (Sample 3).

2.3. Measures

2.3.1. Tobacco use—Participants were asked, “During the past 30 days, on how many
days did you use [cigarette, e-cigarette, cigar/cigarillo, and hookah]?” Each product was
asked separately, and responses were coded dichotomously (“Not used in the past 30 days”
vs. “Used at least 1 day in the past 30 days”).

2.3.2. Marijuana use—-Participants were asked, “During the past 30 days, on how many
days did you use [combustible marijuana, vaporized marijuana, edible marijuana, and
blunts]?” Each product was asked separately and coded similarly as tobacco use.
Combustible marijuana was defined as smoked marijuana by joints, bowls, pipes, and bongs.
Since blunts (marijuana rolled in tobacco leaf or cigar casing) is a combination of both
tobacco and marijuana, it was categorized as a separate product, and was not included in
combustible marijuana.

2.3.3. Past 30-day co-use of tobacco and marijuana—Past 30-day co-use was
defined as use of any tobacco product along with any marijuana product within the past 30
days.
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2.3.4. Demographic characteristics—Participants provided their age, gender (male
or female), race/ethnicity (non-Hispanic White, non-Hispanic Black, non-Hispanic Asian,
Hispanic, and Other/Multi race), and educational attainment (e.g., 10t-12t" grades, high
school or equivalent, some college, associate or bachelor’s degree).

2.4, Statistical Analysis

Since the original surveys varied in questionnaires and methodologies, three samples were
analyzed separately using the same analytic procedures. Only participants with complete
data on past 30-day use of all tobacco and marijuana products were included in the analyses.
Unweighted frequencies and proportions (denominators = total sample sizes) were computed
for each tobacco and marijuana product. A crosstab of past 30-day use of tobacco and
marijuana products was used to describe frequencies and proportions of past 30-day co-use
patterns. To examine product-specific associations, a multivariable logistic regression model
for each marijuana product (a binary outcome) included all tobacco products (simultaneous
regressors) and demographic variables (covariates). Estimates (odds ratios) of each product-
specific association from individual samples were then combined by a pooling procedure for
analysis of multiple studies using the command “metan” in STATA 15.0. All tests of
hypotheses were two-tailed with a significance level of a less than 0.05.

3. RESULTS

3.1. Past 30-day use of any tobacco and marijuana

As shown in Table 1, in Samples 1, 2 and 3, proportions of marijuana-only use were the
highest (13.9%, 15.0%, 15.2%; respectively), followed by co-use (9.9%, 11.3%, and 7.3%)
and tobacco-only use (3.1%, 7.2%, 3.0%). Proportions of single-tobacco product use (8.5%,
11.6%, 6.4%) were higher than that of poly-tobacco product use (4.5%, 6.9%, 3.9%). On the
other hand, poly-marijuana product use was more prevalent (17.7%, 18.7%, 14.8%) than
single-marijuana product use (6.1%, 7.5%, 7.7%).

3.2. Past 30-day co-use of specific tobacco and marijuana products

Table 2 presents proportions of co-use patterns of specific tobacco and marijuana products in
the total samples. For tobacco, e-cigarettes and cigarettes were the most commonly used
products, while cigars were the least used product. Regarding marijuana, the combustible
form was used the most, while the vaporized form was used the least. The most common co-
use patterns in all three samples were combinations of e-cigarettes or cigarettes and
combustible marijuana (5.4-7.1%).

Figure 1 displays each of marijuana products used among only past-30-day tobacco users
(not the total samples) and vice versa. Across the three samples, 76.5%, 61.1%, and 70.8%
of past 30-day tobacco users were using any marijuana product. On the other hand, 41.8%,
42.9%, and 32.4% of past 30-day marijuana users were using any tobacco product.

3.3. Product-specific associations between past 30-day use of tobacco and marijuana

Table 3 presents the product-specific associations between past 30-day use of tobacco and
marijuana for each sample and for the pooled analysis. After controlling for demographic
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characteristics (i.e., age, gender, race/ethnicity, educational attainment), past 30-day use of
any specific tobacco product was generally positively associated with use of some or all
marijuana products across the three samples. Combined, e-cigarette users had 2.5
(95%CI=1.7, 3.2) to 4.0 (95%CI1=2.8, 5.2) times the odds of using all marijuana products as
compared to non-users. Likewise, cigarette smokers (vs. non-smokers) were more likely to
use all marijuana products, with ORs ranging from 3.2 (95%ClI=2.1, 4.2) to 5.5 (95%CI1=3.8,
7.3). Past 30-day use of hookah and cigars were also positively associated with past 30-day
use of three of four marijuana products, except for the associations between hookah and
vaporized marijuana, and between cigars and combustible marijuana.

4. DISCUSSION

Using 2016-2017 data from three demographically diverse California samples totaling 4,893
adolescents and young adults, we found that past 30-day co-use of tobacco and marijuana
was common, with AYA using numerous different combinations of these substances. More
importantly, those who used each tobacco product (i.e., e-cigarettes, cigarettes, hookah,
cigars) were more likely to use some or all marijuana products (i.e., combustible-,
vaporized-, edible marijuana, and blunts).

Notably, co-use of tobacco and marijuana in our samples was consistently higher than use of
tobacco only, but less than use of marijuana only. This finding differs from previous studies,
which found that either co-use was more prevalent than single substance use among youth
during 2009-2014,3 or that co-use was more prevalent than marijuana-only use but less than
tobacco-use only among young adults during 2014-2015.4 It should be noted that national
data from these studies were from an earlier time period, and therefore may not capture the
changes and secular trend in co-use or tobacco and marijuana products. In addition, there are
regional variations in tobacco and marijuana regulations, and the findings from our
California samples may reflect a unique regulatory environment with strong tobacco control
policies but more marijuana normalization.1825 Indeed, proportions of tobacco use across all
our samples was less than national estimates,?19 and proportions of marijuana use was
higher than those reported from national surveys.2 Therefore, more research in other states is
needed to unfold national average estimates of co-use.

Although our study focused on the co-use of marijuana and tobacco, we found an interesting
result that the use of a single-tobacco product was more prevalent than the use of multiple
tobacco products, while the poly-marijuana use was more popular than the use of a single-
marijuana product. While the popularity of poly-marijuana use is consistent with prior
research,28 the predominance of single-tobacco use seems in opposition to that reported
previously.2’ National data have documented that e-cigarette use has been the most
commonly used tobacco products among adolescents since 2014.28 Since our data were
collected during 2016-2017, we did find that exclusive e-cigarette use was the most
common tobacco use pattern, which may reflect the recent transformation of tobacco use
patterns among AYAS.

Our study stands out by characterizing co-use in light of specific products for both tobacco
and marijuana, notably the inclusion of under-studied forms of marijuana (i.e., vaporized
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and edible products). We found that combinations of e-cigarettes or cigarettes and
combustible marijuana were the most common patterns of co-use. This result is not
surprising given the popularity of these products found in our samples, as well as in other
national and state data.1011.17.29 | addition to these common patterns, we also found that
the co-use happened in all combinations across the spectrum of tobacco and marijuana
products, including alternative or less common forms of two substances. Regarding product-
specific associations, current use of each specific tobacco product was positively associated
with some or all of the marijuana products in our study. This finding is in line with several
recent studies, 1220 suggesting that not only popular forms of tobacco (i.e., cigarettes, e-
cigarettes) but also alternative forms (i.e., hookah, cigars) increase the use of marijuana
among AYA. However, the associations between hookah and vaporized marijuana and
between cigar and combustible marijuana were not statistically significant. Since our
samples were school-based convenience samples, these non-significant associations may be
due to sample features. For example, small numbers of hookah and cigar users may limit our
power to examine these associations. Additionally, small proportions of Black AYA may
impact our findings related to cigars, since this subgroup is more likely to use cigars.2 More
representative data are warranted to replicate our findings.

While the current literature provides reasons for co-use of tobacco and marijuana in general,
it may also help to explain co-use of specific products. Existing research revealed that the
same routes of administration and the similarities in product appearance (e.g., marijuana
joints look like cigarettes, similar electronic products can be used to vaporize both nicotine
and marijuana) may explain the crossover between combustible and vaporized forms of
these substances.39 A qualitative study among young adults also described distinct reasons
for co-use depending on the type of tobacco products used with combustible marijuana. For
example, cigarettes were used with marijuana to enhance the synergistic effects (e.g., feeling
“high”), hookah was used with marijuana in most social settings (e.g., parties), e-cigarettes
were mainly used as a substitution or a means of lessening marijuana use, and cigars were
used to roll blunts.31 Collectively, specific products should be considered in both research
and practice of substance use prevention.

The exponential growth of emerging tobacco products (e.g., e-cigarettes) among adolescents
coupled with the increasing legalization of marijuana nationwide make studying co-use of
tobacco and marijuana a timely issue.32:33 This issue is even more important for California
since the state is considered as the largest marijuana market in the US.34 Furthermore, the
2018 state report indicated that approximately 790,000 California adolescents had reported
past-30 day co-use of tobacco and marijuana.3> The prevalence of marijuana use and co-use
with tobacco may be partly due to AYA’s perceptions of harm related to marijuana and
tobacco products.?436:37 Marijuana is widely viewed as harmless or even good for health,
and consistently perceived as more socially acceptable and less risky than tobacco.36
Moreover, AYA perceive a risk gradient with respect to tobacco, with cigarettes rated as
most risky, followed by cigars and chew, with hookah and e-cigarettes rated as least risky.
24,37 Given our finding that co-use was more prevalent than tobacco-only use, educational
programs and interventions should address (mis)perceptions related to both tobacco and
marijuana products to reduce the use of both substances among AYA.
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This study is subject to several limitations. Since our samples were school-based
convenience samples, the findings may not be representative of the California AYA
population. The findings may not generalize to other states that have fewer tobacco control
policies and less marijuana normalization than California. We could not establish causal
relationships between tobacco and marijuana use due to the cross-sectional design.
Additionally, our self-reported data were not biochemically verified and did not include
information on several uncommon products (e.g., smokeless tobacco, spliff, synthetic
marijuana). Finally, due to our measures of past-30-day use, we were unable to assess
temporal specificity of co-use, such as use of tobacco and marijuana products at the same
time or sequentially (one right before or after the other) on the same occasion.

5. CONCLUSIONS

Given various co-use patterns and significant associations among tobacco and marijuana
products, interventions targeting AYA should address co-use across the full spectrum of
specific products for both substances.
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HIGHLIGHTS

. Examine co-use of combustible, vaporized, and edible forms of marijuana and
tobacco

. Past 30-day use of marijuana only was the most common (14-15%)

. Past 30-day co-use of tobacco and marijuana was greater than tobacco use
alone

. Adolescents and young adults used numerous combinations of marijuana and
tobacco

. Use of each tobacco product increased the likelihood of use of all marijuana
forms

Addict Behav. Author manuscript; available in PMC 2019 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Nguyen et al.

Tobacco use among current marijuana users
= Any tobacco

E-cigarette
= Cigarette
® Hookah

2% 3% Cigar
32%
29% 230 1% _ 27%
19% o
1% g, 12% 11% 13% 1006
| [ O] B
SAMPLE 1 SAMPLE 2 SAMPLE 3
Marijuana use among current tobacco users
" Any MJ
Combustible MJ
76% 749, s
% # Vaporizing MJ
65%
- .
60% 61% oo = Edible MJ
Blunt
o
£% 4105 6%
36% 37% 38% coxu;
) I I I.
SAMPLE 1 SAMPLE 2 SAMPLE 3

Figure 1:

Past 30-day co-use of specific tobacco and marijuana products among adolescents and

young adults in California, 2016-2017
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Past 30-day use of tobacco and marijuana among adolescents and young adults in California, 2016-2017

Table 1:

Pattern of use Samplel Sample2 Sample3
N (%) (N=3,008) (N=1,419) (N=466)
Tobacco-only use 92 (3.1) 102 (7.2) 14 (3.0)
Marijuana-only use 417 (13.9) 213(15.0) 71(15.2)
Tobacco and Marijuana co-use 299(9.9) 160(11.3) 34(7.3)
Tobacco use
Single-product users 256 (8.5) 164 (11.6) 30(6.4)
Poly-product users (=2 products) 135 (4.5) 98 (6.9) 18 (3.9)
Three most common patterns
E-cigarette only 152 (5.1) 56 (3.9) 21 (4.5)
Cigarette only 60 (2.0) 72(5.1) 6(1.3)
(E-cigarette + Cigarette) only 45 (1.5) 25 (1.8) 8 (1.7)
Marijuana use
Single-product users 182 (6.1) 107 (7.5) 36 (7.7)
Poly-product users (=2 products) 534 (17.7) 266 (18.7) 69 (14.8)
Three most common patterns
Combustible marijuana only 132 (4.4) 83 (5.8) 24 (5.2)
(Combustible marijuana + Blunt) only 135 (4.5) 61 (4.3) 21 (4.5)
All four marijuana products 169 (5.6) 85 (6.0) 16 (3.4)
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