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A B S T R A C T   

Background: Given that cannabis and e-cigarettes are among the most commonly used substances among young 
people, there is a need to identify risk factors for concurrent cannabis consumption and nicotine vaping among 
youth and young adults. 
Methods: Data were obtained from the Truth Longitudinal Cohort, collected from September 2020 to March 2021, 
among a cohort aged 15–24 years (N = 6379). Chi-square tests were conducted to detect differences in sample 
characteristics by dual use status (never e-cigarette and never cannabis users, never cannabis and former/ 
noncurrent e-cigarette users, never e-cigarette and former/noncurrent cannabis users, former/noncurrent e- 
cigarette and cannabis users, current e-cigarette only users, current cannabis only users, and concurrent cannabis 
and e-cigarette dual users). Multinomial logistic regression was used to determine key demographic variables 
predicting dual use status. 
Results: Household tobacco use (Relative Risk Ratio, RRR = 4.93), higher sensation seeking (RRR = 3.98), and 
mental health score (RRR = 2.58) were associated with higher risk of dual use. Being 15–17 years (RRR = 0.22), 
being female (RRR = 0.59) and having parents with an education level of some college or more (RRR = 0.64) 
were associated with lower risk of dual use. 
Conclusion: Findings suggest the need to carefully monitor cannabis and vaping nicotine among young people. 
The identification of risk factors provides additional guidance for prevention and treatment efforts, suggesting 
the need to address use of both substances and target those most at risk.   

1. Introduction 

Although cannabis is currently classified as a Schedule I controlled 
substance (i.e., has a high potential for abuse and no acceptable me
dicinal use) in the United States (US) (Drug Enforcement Administra
tion, 2023), there is a growing trend across the nation towards more 
permissive cannabis policies (Hammond et al., 2021) – inclusive of 
policies that decriminalize cannabis or allow for the legalization of 
medicinal and/or recreational cannabis for adults (O’Grady et al., 
2022). As of February 2024, 24 states and the District of Columbia (DC) 
have legalized the recreational use of cannabis for those aged 21 and 
older. Another 14 states have legalized cannabis use for medicinal 
purposes (Shah, 2024). 

Although there has been some concern that legalization of cannabis 
use for adults may increase youth and young adult access and use of 
cannabis products (O’Grady et al., 2022), cannabis use rates have 
remained steady over the past few years. In 2021, 17.3 % of 10th graders 
(generally aged 14–15 years) and 30.5 % of 12th graders (generally aged 
17–18 years) reported past year cannabis use. By 2023, 17.8 % of 10th 
graders and 29.0 % of 12th graders reported past year cannabis use. Past 
year, past month, and daily cannabis use rates have increased over the 
past few decades, according to data obtained from a nationally repre
sentative sample of US high school students participating in Monitoring 
the Future (Monitoring the Future, 2023). Cannabis use among young 
adults (aged 18–35 years) has also been relatively stable, as 24.6 % of 
18–25 year olds reported past month cannabis use in 2021 and 25.9 % of 
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18–25 year olds reported past month cannabis use in 2022, according to 
the National Survey of Drug Use and Health (Substance Abuse and 
Mental Health Services Administration, 2023). 

Currently, cannabis is one of the most commonly used illicit sub
stances among US youth and young adults (Hammond et al., 2021; 
Substance Abuse and Mental Health Services Administration, 2021). 
Although inhalation of combusted cannabis remains the most popular 
method for cannabis consumption, the emergence and growing popu
larity of electronic cigarettes (e-cigarettes) have provided users of 
cannabis another method for inhaling cannabinoids using vaping de
vices (Giroud et al., 2015). Vaping is defined by the Drug Enforcement 
Administration (DEA) as the “act of inhaling and exhaling an aerosol or 
vapor made from a liquid or dry material that is heated in an electronic 
powered device, called an electronic cigarette, or e-cigarette” (Drug 
Enforcement Administration, 2019). The prevalence of lifetime (6.1 % 
to 13.6 %), past year (7.2 % to 13.2 %), and past month (1.6 % to 8.4 %) 
cannabis vaping has increased from 2013 to 2020, according to a recent 
systematic review and meta-analysis of data from the US and Canada, 
obtained from participants aged 18 years or younger (Lim et al., 2022). 

Adolescent cannabis vaping has been associated with negative health 
outcomes, such as respiratory symptoms and poorer cognitive devel
opment (Lim et al., 2022). There is evidence to suggest that electronic 
nicotine delivery system (ENDS, including e-cigarettes) use is associated 
with an increased risk of cannabis use in both longitudinal (adjusted 
odds ratio, aOR = 2.43; 95 % CI: 1.51, 3.90) and cross-sectional studies 
(aOR = 3.70, 95 % CI: 2.76, 4.96) (Chadi et al., 2019) and youth (aged 
12–17 years) who use cannabis are more likely to report e-cigarette 
(OR = 4.5; 95 % CI: 2.9, 6.9) use over one year (Weinberger et al., 2020). 

Given the links between cannabis and e-cigarette use among youth 
and young adults, there is a need to continue monitoring the reported 
concurrent use of cannabis and e-cigarettes among young people. This is 
especially true as more states legalize adult use of cannabis, and the 
cannabis market expands. The current study expands upon existing 
work, focused on characterizing prevalence of past 30-day cannabis 
vaping among youth and young adults. Specifically, whereas the sys
tematic review and meta-analysis conducted by Lim et al. (2022) only 
includes participants aged 18 years or younger, our study provides in
formation on concurrent cannabis and e-cigarette use among a nation
ally representative sample of youth and young adults (aged 
15–24 years). Conducting this work allows for the identification of risk 
factors for concurrent dual use of cannabis and vaping nicotine among 
this population, while also determining whether any risk factors across 
different cannabis and e-cigarette user groups are overlapping. 

2. Methods 

2.1. Data source 

Data were obtained from participants of the Truth Longitudinal 
Cohort (TLC), a nationally representative sample of youth and young 
adults that was originally started to evaluate the national truth® 
campaign in April 2014. Participants are recruited primarily via 
probability-based sampling of addresses in the United States (US) Postal 
Service’s Delivery Sequence File, drawn from an estimated 97 % of all 
US households, regardless of telephone status. Additional participants 
were recruited via an existing national online panel (Ipsos’ Knowl
edgePanel). Individuals aged 15–24 years were randomly selected to 
participate from within eligible households. All participants are asked to 
complete online follow-up surveys, at least annually. Survey measures 
include questions regarding participant’s attitudes, beliefs, and behav
iors regarding tobacco and other substances – including experimenta
tion with products, frequency of use, and multiple product use. All 
participants provided informed consent and/or assent via electronic 
form prior to study participation. The analytic sample was comprised of 
participants who had provided data collected from September 2020 to 
March 2021. As stated elsewhere (Kreslake et al., 2023), a large 

refreshment sample was recruited in 2020 to address attrition and aging 
of the original cohort. Additional details regarding the methodology 
have been previously published (Cantrell et al., 2018). All study pro
tocols were approved by Advarra Institutional Review Board 
(Pro00009087). 

2.2. Measures 

Participants were asked if they had ever used e-cigarettes, and if so, 
on how many days in the past 30 days. Participants were also asked if 
they had ever used cannabis and if so, how many days in the past 
30 days. Responses to these questions were used to construct a seven- 
level outcome variable, indicating dual use status: 1) never e-cigarette 
and never cannabis users, 2) former/noncurrent e-cigarette and never 
cannabis users, 3) former/noncurrent cannabis and never e-cigarette 
users, 4) former/noncurrent user of e-cigarettes and cannabis, 5) current 
e-cigarette only users, 6) current cannabis only users, 7) concurrent e- 
cigarette and cannabis dual users (“dual user”). Former/noncurrent use 
was defined as reporting ever use of a given product, but not within the 
past 30 days. Current use was defined as reporting use on of a given 
product on at least one day of the past 30 days. Concurrent use was 
defined as reporting use of both products on at least one day of the past 
30 days. 

Covariates included biological sex (male, female), age (15–17, 
18–20, 21–24), race/ethnicity (non-Hispanic White, non-Hispanic 
Black, Hispanic or Latino, another race/ethnicity), lesbian, gay, 
bisexual, transgender, queer or questioning (LGBTQ) identity (hetero
sexual/straight, gay/lesbian, bisexual, another identity/not sure), 
perceived financial situation (don’t meet basic expenses/just meets 
basic expenses, meets needs with a little left/lives comfortably), 
household tobacco products (no tobacco products, at least one product), 
parental education (less than college, some college or more), sensation 
seeking (dichotomized as low vs. high, based on score of 4 or greater), 
and mental health status (calculated as a combined mean score, ranging 
from 1 to 4, based on how true participants felt that the following items 
were: “you have trouble sleeping”, “you are unhappy, sad or depressed”, 
and “you have trouble concentrating or paying attention”, with higher 
mean scores indicative of more mental health challenges). 

2.3. Statistical analyses 

Frequencies and weighted percentages are presented for sample 
characteristics. Chi-square tests were conducted to detect statistically 
significant differences in sample characteristics by dual use status. 
Multinomial logistic regression was used to evaluate key demographic 
variables that predict dual use status, indicative of e-cigarette and 
cannabis use behaviors. Specifically, multinomial logit (mlogit) models 
were estimated. The resulting exponentiated coefficients represent ra
tios of relative risks, rather than ratios of odds and are reflective of the 
ratio of the probabilities for the outcome between the reference group 
and other groups (StataCorp, 2023). Survey responses are weighted to 
US census quotas, according to age, race, and gender so that it is na
tionally representative and account for the complex sampling design of 
the TLC and nonresponse. Stata 18.0 (StatCorp, LLC: College Station, 
TX) was used in all analyses. 

3. Results 

Table 1 shows the sample characteristics and tobacco/cannabis use 
behaviors by dual use status (N = 6379). More than half of the sample 
(54.0 %) were never cannabis and never e-cigarette users, followed by 
former/noncurrent e-cigarette and cannabis users (10.0 %), current 
cannabis only users (9.0 %), never cannabis and former/noncurrent e- 
cigarette users (8.5 %), concurrent cannabis and e-cigarette dual users 
(6.8 %), current e-cigarette only users (6.1 %), and never e-cigarette and 
former/noncurrent cannabis users (5.7 %). 
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Table 1 
Sociodemographic Characteristics by Dual Use Status (N = 6379).   

Total (Full 
Sample) 

Never cannabis 
and never e- 
cigarette users 
(N ¼ 3321, 
Weighted % ¼
54.0%) 

Never cannabis 
and former/ 
noncurrent e- 
cigarette users 
(N ¼ 552, 
Weighted % ¼
8.5%) 

Never e- 
cigarette and 
former/ 
noncurrent 
cannabis users 
(N ¼ 391, 
Weighted % ¼
5.7%) 

Former/ 
noncurrent e- 
cigarette and 
cannabis users 
(N ¼ 667, 
Weighted % ¼
10.0%) 

Current e- 
cigarettes only 
users (N ¼ 384, 
Weighted % ¼
6.1%) 

Current 
cannabis only 
users (N ¼ 591, 
Weighted % ¼
9.0%) 

Concurrent 
cannabis and e- 
cigarette dual 
users (N ¼ 468, 
Weighted % ¼
6.8%) 

Missing Chi2 (p- 
value)  

Unwt 
N 

Wt % Unwt 
N 

Wt % Unwt 
N 

Wt % Unwt 
N 

Wt 
% 

Unwt 
N 

Wt 
% 

Unwt 
N 

Wt % Unwt 
N 

Wt % Unwt 
N 

Wt % Unwt N  

Age                  477.58 
(<0.01) 

15-17 years 1,576 31.2 1,128 42.3 143 31.6 43 14.1 81 15.6 67 20.2 53 11.1 61 16.3 1  
18-20 years 2,347 27.8 1,207 26.5 224 31.6 142 31.3 223 23.5 142 27.8 211 29.0 198 35.6 3  
21-24 years 2,451 41.0 986 31.2 185 36.8 206 54.6 363 60.9 175 52.1 327 59.9 209 48.1 1  
Biological Sex (missing¼1)                  37.32 

(<0.01) 
Male 2,847 51.0 1,540 51.5 252 51.4 158 49.9 249 45.9 170 51.1 235 48.9 243 57.9 4  
Female 3,526 49.0 1,780 48.5 300 48.6 233 50.1 418 54.1 214 48.9 356 51.1 225 42.1 1  
Race and Ethnicity (missing¼11)                  48.95 

(<0.01) 
Non-Hispanic White 3,669 51.8 1,885 51.6 327 49.9 221 50.3 398 55.3 239 56.9 317 46.6 282 53.5 1  
Non-Hispanic Black 601 13.4 329 13.7 39 12.7 43 14.1 45 7.9 26 11.3 89 22.2 30 9.5 0  
Hispanic 1,348 23.5 685 22.0 124 26.5 83 24.4 153 27.8 78 19.2 120 22.6 105 29.0 3  
Another race 745 11.4 415 12.7 62 10.9 43 11.3 70 9.0 41 12.6 65 8.6 49 8.0 1  
Lesbian, Gay, Bisexual, Transgender, 

Questioning and Queer (LGBTQ) 
Identity (missing¼3)                  

175.87 
(<0.01) 

Heterosexual/straight 5,198 82.6 2,795 84.3 484 87.4 318 84.8 519 77.4 325 85.7 417 74.8 340 75.8 5  
Gay/lesbian 200 3.2 77 2.5 16 3.2 14 3.3 22 3.8 12 3.3 31 4.0 28 6.1 0  
Bisexual 570 7.7 208 5.6 32 4.8 37 7.5 88 12.8 32 6.9 100 14.6 73 12.7 0  
Another identity/not sure 403 6.5 239 7.6 20 4.6 22 4.5 38 5.9 15 4.1 43 6.6 26 5.4 0  
Perceived Financial Situation 

(missing¼3)                  
66.23 
(<0.01) 

Does not meet basic needs/Just meets basic 
expenses 

1,387 19.4 614 16.3 118 18.2 96 22.2 144 21.0 108 28.0 181 26.3 126 24.1 3  

Meets need with little left over/lives 
comfortably 

4,984 80.6 2,704 83.7 434 81.8 295 77.9 523 79.0 276 72.1 410 73.7 342 75.9 2  

Household Smoking (missing¼22)                  485.40 
(<0.01) 

No tobacco products are used 4,863 77.7 2,830 85.6 401 72.1 292 76.1 514 77.3 200 54.6 394 69.3 232 54.5 2  
At least one tobacco product is used 1,489 22.3 484 14.4 150 27.9 99 23.9 149 22.8 178 45.4 194 30.7 235 45.5 3  
Sensation seeking (dichotomized mean)                  175.89 

(<0.01) 
Low (score below 4) 5,839 91.7 3,161 95.1 511 92.8 363 90.7 584 87.6 331 86.3 510 85.9 379 82.8 4  
High (score of 4 or greater) 535 8.3 160 4.9 41 7.2 28 9.3 83 12.4 53 13.7 81 14.1 89 17.2 1  
Parental Education (missing¼239)                  51.86 

(<0.01) 
High school or less 1,401 23.6 638 19.9 121 21.7 78 23.8 153 27.6 124 34.5 160 28.1 127 33.3 1  
Some college or more 4,734 76.4 2539 80.1 413 78.3 296 76.2 492 72.4 251 65.5 416 71.9 327 66.7 4   

Mean Std. 
Err. 

Mean Std. 
Err. 

Mean Std. 
Err.     

Mean Std. 
Err. 

Mean Std. 
Err. 

Mean Std. 
Err.   

Mental Health (mean) (missing¼2; range: 
1 to 4) 

2.52 0.01 2.37 0.02 2.56 0.04 2.59 0.05 2.75 0.04 2.62 0.05 2.75 0.04 2.90 0.04 6 422.74 
(<0.01) 

Note. Unwt = unweighted. Wt = weighted. 
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The sample was split almost evenly among those who identified as 
male (51.0 %) and non-Hispanic White (51.8 %). Approximately 41.0 % 
of the sample was aged 21–24 years, and majority identified as het
erosexual/straight (82.6 %), met financial needs with a little left over or 
lived comfortably (80.6 %), reported no household tobacco use 
(77.7 %), had a low sensation seeking scores (91.7 %), and have parents 
with some college education or higher (76.4 %). On average, the mental 
health score of the sample is 2.52 (SE = 0.01). 

Chi-square tests of differences were statistically significant for dual 
user status across all covariates (also shown on Table 1). For example, a 
greater proportion of never cannabis and never e-cigarette users iden
tified as: between the age of 15–17 years (42.3 % vs. 16.3 %), female 
(48.5 % vs. 42.1 %), non-Hispanic Black (13.7 % vs. 9.5 %) or another 
race (12.7 % vs. 8.0 %), heterosexual/straight (84.3 % vs. 75.8 %); met 
financial needs with a little left over or lives comfortably (83.7 % vs. 
75.9 %); had parents with some college education or higher (80.1 % vs. 
66.7 %); reported no tobacco products used in the household (85.6 % vs. 
54.5 %); and had low sensation seeking scores (95.1 % vs. 82.8 %), 
compared to dual users. 

Similarly, a greater proportion of never cannabis and former/ 
noncurrent e-cigarette users identified as between the age of 
15–17 years (31.6 % vs. 16.3 %), female (48.6 % vs. 42.1 %), non- 
Hispanic Black (12.7 % vs. 9.5 %) or another race (10.9 % vs. 8.0 %), 
heterosexual/straight (87.4 % vs. 75.8 %); met financial needs with a 
little left over or lives comfortably (81.8 % vs. 75.9 %); have parents 
with some college education or higher (78.3 % vs. 66.7 %); reported no 
tobacco products used in the household (72.1 % vs. 54.5 %); and, had 
low sensation seeking scores (92.8 % vs. 82.8 %), when compared to 
dual users. 

Meanwhile, a greater proportion of never e-cigarette and former/ 
noncurrent cannabis users were between the age of 21–24 years (54.6 % 
vs. 48.1 %); identified as female (50.1 % vs. 42.1 %); identified as non- 
Hispanic Black (14.1 % vs. 9.5 %) or another race (11.3 % vs. 8.0 %); 
identified as heterosexual/straight (84.8 % vs. 75.8 %); met financial 
needs with a little left over or lives comfortably (77.9 % vs. 75.9 %); 
have parents with some college education or higher (76.2 % vs. 66.7 %); 
reported no tobacco products used in the household (76.1 % vs. 54.5 %); 
and had low sensation seeking scores (90.7 % vs. 82.8 %), when 
compared to dual users. 

Relative to dual users, a greater proportion of former/noncurrent e- 
cigarette and cannabis users identified as: between the age of 
21–24 years (60.9 % vs. 48.1 %); female (54.1 % vs. 42.1 %); non- 
Hispanic White (55.3 % vs. 53.5 %) or another race (9.0 % vs. 8.0 %); 
heterosexual/straight (77.4 % vs. 75.8 %), bisexual (12.8 % vs. 12.7 %), 
or another identity (5.9 % vs. 5.4 %); met financial needs with a little left 
over or lives comfortably (79.0 % vs. 75.9 %); have parents with some 
college education or higher (72.4 % vs. 66.7 %); reported no tobacco 
products used in the household (77.3 % vs. 54.5 %), and had low 
sensation seeking scores (87.6 % vs. 82.8 %). 

Compared to dual users, a greater proportion of current e-cigarette 
only users were between the age of 15–17 years (20.2 % vs. 16.3 %) or 
21–24 years (52.1 % vs. 48.1 %), identified as female (48.9 % vs. 
42.1 %), identified as non-Hispanic White (56.9 % vs. 53.5 %), non- 
Hispanic Black (11.3 % vs. 9.5 %) or another race (12.6 % vs. 8.0 %), 
identified as heterosexual/straight (85.7 % vs. 75.8 %), did not meet 
basic needs or just met basic expenses (28.0 % vs. 24.1 %), have parents 
with high school education or less (34.5 % vs. 33.3 %), reported no 
tobacco products used in the household (54.6 % vs. 54.5 %), and had 
low sensation seeking scores (86.3 % vs. 82.8 %). 

Finally, when compared to dual users, a greater proportion of current 
cannabis only users were between the age of 21–24 years (59.9 % vs. 
48.1 %), identified as female (51.1 % vs. 42.1 %), identified as non- 
Hispanic Black (22.2 % vs. 9.5 %) or another race (8.6 % vs. 8.0 %), 
identified as bisexual (14.6 % vs. 12.7 %) or another identity/not sure 
(6.6 % vs. 5.4 %), did not meet basic needs or just met basic expenses 
(26.3 % vs. 24.1 %), have parents with some college education or higher 

(71.9 % vs. 66.7 %), reported no tobacco products used in the household 
(69.3 % vs. 54.5 %), and had low sensation seeking scores (85.9 % vs. 
82.8 %). 

Table 2 presents results from the multinomial logistic regression 
model (reference: never cannabis and never e-cigarette users). House
hold tobacco use (Relative Risk Ratio, RRR = 4.93), high sensation 
seeking (RRR = 3.98), identifying as bisexual (RRR = 1.76), and higher 
mental health scores (RRR = 2.58) were associated with an increased 
risk of dual use, while being 15–17 years (RRR = 0.22), being female 
(RRR = 0.59), and having parents with an education level of some 
college or more (RRR = 0.64) were associated with a decreased risk of 
dual use. 

Younger age (e.g., being aged 15–17 years) was also associated with 
a decreased risk of being a never cannabis and noncurrent e-cigarette 
user (RRR = 0.58), never e-cigarette and former/noncurrent cannabis 
user (RRR = 0.15), noncurrent e-cigarette and cannabis user 
(RRR = 0.15), current e-cigarette only user (RRR = 0.28), and current 
cannabis only user (RRR = 0.13). Compared to those who identified as 
non-Hispanic White, those who identified as non-Hispanic Black or as 
another race/ethnicity were more likely to be former/noncurrent e- 
cigarette and cannabis users (RRR = 0.58 and 0.63, respectively). 
Meanwhile, compared to those who identify as non-Hispanic White, 
those identify as non-Hispanic Black were more likely to be a current 
cannabis only user (RRR = 1.98). Compared to those who identified as 
heterosexual/straight, those who identified as bisexual were more likely 
to be a former/noncurrent e-cigarette and cannabis user (RRR = 1.76). 
Compared to those that did not have tobacco products used in the 
household, at least one tobacco product being used in the home was 
associated with higher likelihood of being a part of all use groups, 
relative to never cannabis and never e-cigarette users (RRR range: 
1.98–4.93). Similarly, compared to those with lower mental health av
erages, increased mental health average was associated with higher 
likelihood of being a part of all use groups, relative to never cannabis 
and never e-cigarette users (RRR range: 1.40–2.58). 

4. Discussion 

Results are consistent with other reported estimates from 2022 
(Monitoring the Future, 2023) and demonstrate that a sizable proportion 
of young people report concurrent dual use of cannabis and e-cigarettes 
(6.8 %). This is concerning as the dual use of cannabis and e-cigarette 
products can lead to negative health effects, which can be serious for 
young people whose brains and bodies are still developing (Roberts 
et al., 2022). Additionally, the concurrent use of cannabis and vaping 
nicotine has been found to increase the severity of withdrawal symptoms 
and hinder cessation efforts (Lemyre et al., 2019). Risk factors for dual 
use (of cannabis and vaping nicotine) included older age, male gender, 
identifying as bisexual, household tobacco use, higher sensation 
seeking, lower parental education, and higher mental health score. 
These findings are consistent with prior studies examining risk factors 
for concurrent dual use of cannabis and tobacco in ninth to twelfth 
graders (Wills et al., 2021) and young adults aged 21–30 years (Seaman 
et al., 2019). 

While the focus of this study was to identify key predictors of dual 
use of cannabis and nicotine vaping, results also demonstrated over
lapping risk factors with current cannabis only and current e-cigarette 
only use – specifically, household tobacco use, high sensation seeking, 
and mental health scores. Prior literature supports these findings. For 
example, household tobacco use has been associated with adolescent e- 
cigarette and cannabis use in a longitudinal cohort sample (Coleman 
et al., 2021). Sensation seeking has also been associated with several 
types of e-cigarette use, inclusive of nicotine only, marijuana only, 
flavoring only, or nicotine and marijuana (Hoffmann, 2021). Poor 
mental health (Guxensa et al., 2007) and mental health symptoms or 
illness, such as depression (Do et al., 2023; Obisesan et al., 2019) have 
been identified as risk factors for nicotine vaping and cannabis among 
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youth and young adults. 
In efforts to prevent and reduce cannabis and e-cigarette use among 

young people, a better understanding of the relationships between these 
substances is needed (Lemyre et al., 2019). In support of this public 
health goal – especially as cannabis legalization expands across the 
United States – results from the current study suggest the need for 
continued surveillance of cannabis and nicotine vaping behaviors 
among young people. Specifically, longitudinal studies including mea
sures of cannabis and nicotine vaping behaviors are needed to charac
terize patterns of use of these products over time. Given how common 
concurrent cannabis and e-cigarette use is among young people, and 
how poor cessation outcomes for adults who use both products are, 

results suggest that prevention efforts may be more efficacious if both 
substances are addressed (Moustafa et al., 2022). The high rates of dual 
use of cannabis and e-cigarettes also suggest that healthcare providers 
should screen for cannabis and vaping nicotine behaviors among young 
people (Chadi et al., 2019). Results from the current study also provide 
potential intervention targets for public health messaging campaigns 
aimed at reducing use of cannabis and/or nicotine vaping among young 
people by identifying groups that are at increased risk of using these 
products – specifically those who reside tobacco product users, are 
sensation seekers, and are potentially experiencing mental health 
challenges. 

As with all studies, there are limitations to consider. First, the legality 

Table 2 
Multinomial Regression Model Results Predicting Dual Use Status (Reference = Never e-cigarette and never cannabis user).   

Never cannabis and 
former/ noncurrent e- 
cigarette users 
RRR (95% CI) 

Never e-cigarette and 
former/noncurrent 
cannabis users 
RRR (95% CI) 

Former/noncurrent e- 
cigarette and cannabis 
users 
RRR (95% CI) 

Current e- 
cigarette only 
users 
RRR (95% CI) 

Current cannabis 
only users 
RRR (95% CI) 

Current e-cigarette 
and cannabis dual 
users 
RRR (95% CI) 

Age       
15–17 years 0.58* (0.44, 0.78) 0.15* (0.10, 0.22) 0.15* (0.11, 0.21) 0.28* (0.20, 

0.41) 
0.13* (0.09, 
0.19) 

0.22* (0.15, 0.32) 

18–20 years 1.01 (0.77, 1.33) 0.67* (0.50, 0.90) 0.45* (0.36, 0.58) 0.67* (0.50, 
0.92) 

0.57* (0.44, 
0.74) 

0.94 (0.70, 1.25) 

21–24 years REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE  

Biological Sex 
Male REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 
Female 0.99 (0.78, 1.25) 1.04 (0.78, 1.38) 1.02 (0.81, 1.28) 0.93 (0.70, 1.24) 0.88 (0.69, 1.12) 0.59* (0.45, 0.77)  

Race 
Non-Hispanic White REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 
Non-Hispanic Black 1.04 (0.68, 1.58) 1.16 (0.76, 1.76) 0.58* (0.38, 0.89) 0.66 (0.38, 1.12) 1.98* (1.38, 

2.85) 
0.71 (0.43, 1.17) 

Hispanic 1.30 (0.97, 1.74) 1.11 (0.78, 1.59) 1.17 (0.88, 1.55) 0.69* (0.48, 
0.98) 

1.18 (0.87, 1.60) 1.26 (0.89, 1.77) 

Another race 0.88 (0.60, 1.29) 0.82 (0.49, 1.36) 0.63* (0.43, 0.93) 0.86 (0.53, 1.39) 0.69 (0.46, 1.02) 0.58* (0.38, 0.90)  

LGBTQ 
Heterosexual/straight REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 
Gay/lesbian 1.03 (0.52, 2.08) 1.01 (0.48, 2.11) 1.10 (0.57, 2.10) 0.97 (0.45, 2.06) 1.20 (0.70, 2.07) 1.67 (0.91, 3.07) 
Bisexual 0.65 (0.40, 1.05) 1.16 (0.72, 1.85) 1.76* (1.21, 2.56) 0.84 (0.50, 1.42) 2.19* (1.51, 

3.17) 
1.76* (1.17, 2.64) 

Another identity/not sure 0.58 (0.33, 1.02) 0.52* (0.28, 0.95) 0.77 (0.48, 1.23) 0.47 (0.22, 1.00) 0.71 (0.45, 1.12) 0.67 (0.38, 1.19)  

Perceived Financial Situation 
Does not meet basic 

needs/Just meets basic 
expenses 

REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 

Meets needs with little 
left over/lives 
comfortably 

1.08 (0.80, 1.46) 0.91 (0.66, 1.25) 1.06 (0.80, 1.39) 0.74 (0.52, 1.03) 0.91 (0.68, 1.21) 1.05 (0.76, 1.46)  

Household Smoking 
No tobacco products are 

used 
REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 

At least one tobacco 
product is used 

2.43* (1.84, 3.21) 1.98* (1.45, 2.72) 1.80* (1.36, 2.37) 4.69* (3.48, 
6.31) 

2.48* (1.89, 
3.27) 

4.93* (3.73, 6.53)  

Sensation seeking (dichotomized mean) 
Low (score < 4) REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 
High (score>= 4) 1.47 (0.95, 2.26) 2.25* (1.33, 3.82) 2.95* (2.03, 4.27) 3.27* (2.14, 

4.99) 
3.43* (2.37, 
4.95) 

3.98* (2.71, 5.87)  

Parental Education 
High school or less REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE 
Some college or more 1.03 (0.77, 1.37) 0.95 (0.66, 1.37) 0.77 (0.59, 1.02) 0.56* (0.41, 

0.76) 
0.83 (0.62, 1.11) 0.64* (0.47, 0.87) 

Mental Health (mean; 
range ¼ 1 to 4) 

1.40* (1.20, 1.62) 1.50* (1.23, 1.82) 1.79* (1.53, 2.10) 1.53* (1.26, 
1.86) 

1.89* (1.60, 
2.24) 

2.58* (2.11, 3.18) 

Note. *p < 0.05. REFERENCE = reference group; RRR = Relative Risk Ratio. 
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of cannabis is not uniform in the United States. Thus, there may be some 
underreporting of cannabis use due to the sensitive and political nature 
of cannabis and the illegal status of cannabis at the federal level 
(Congressional Research Service, 2023). There could also potentially be 
differences in risk factors between states that have legalized adult use of 
cannabis, states that have only legalized medical use of cannabis, and 
states that have not legalized cannabis at all that are not accounted for in 
the current study. Due to the varying levels of legal status, the gener
alizability of the results may be limited. Additionally, this study does not 
consider the mode of cannabis consumption. This is an important factor 
to consider, given that the prevalence of using e-cigarettes to vape 
cannabis oil among past 30 day users of cannabis in the US has increased 
from 24.2 % in 2017 to 33.0 % in 2019, according to data obtained from 
the International Tobacco Control Policy Evaluation Project (ITC) Youth 
Tobacco and Vaping Survey (Waves 1–3) (Hammond et al., 2021). This 
is concerning as cannabis oil and concentrates typically contain a higher 
proportion of tetrahydrocannabinol (THC) – the psychoactive compo
nent in marijuana – relative to herbal cannabis (e.g., 70.3 % vs. 21.4 % 
for products sold in licensed retail stores) (Pacula & Smart, 2017). 
Finally, reporting biases may be present, as data was derived from self- 
reported measures of sensitive information (e.g., illicit substance use), 
among a youth and young adult sample. 

Despite these limitations, this study is one of the few nationally 
representative studies (Jacobs et al., 2021; Mattingly et al., 2020) that 
examines cannabis and nicotine vaping and uses the most recent data 
available to examine risk factors for concurrent cannabis and e-cigarette 
use among youth and young adults. This study also demonstrates that 
those aged 21–24 years are at an even higher risk of concurrent, dual use 
of cannabis and vaping nicotine, relative to 15–17-year-olds. Prior 
studies, focused on those aged 18 years and younger, have demonstrated 
a similar pattern, whereby the 30-day prevalence of cannabis vaping 
was higher in older adolescents (in grade 12), when compared to 
younger adolescents (Lim et al., 2022). 

Future research will need to utilize a longitudinal approach to 
examine how the effect of risk factors for cannabis and vaping nicotine 
change over time. Additional research will also explore differences in 
risk factors for dual use across states with various cannabis policies. 
More research is needed to determine how these associations might 
change over time and how these risk factors might influence pattern use 
trajectories of these products over time. Furthermore, since the analysis 
conducted is cross-sectional in nature, more longitudinal research is 
needed to characterize trajectories of use for current cannabis only 
users, current e-cigarette only users, and dual users of cannabis and e- 
cigarettes. Conducting these analyses will allow for better character
ization of product use patterns over time. 

5. Conclusions 

Dual use of cannabis and vaping nicotine among young people is 
concerning and warrants further research. Older age, male gender, 
bisexual identity, presence of household tobacco use, high sensation 
seeking, lower parental education, and more mental health challenges 
are risk factors for cannabis and nicotine vaping co-use. These risk 
factors provide guidance for prevention and treatment efforts, by 
emphasizing the need to address use of both substances and target those 
most at risk. Results also suggest the need to carefully monitor reported 
concurrent dual use of cannabis and e-cigarettes among young people, 
who may be exposing themselves to the negative health effects of both 
substances – especially as cannabis legalization grows in the US. Going 
further, results suggest the need to develop public health messaging 
campaigns that incorporate intersections between cannabis use and 
nicotine vaping. 
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