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ABSTRACT

BACKGROUND: The use of marijuana (MJ), combustible cigarettes (hereafter cigarettes), and electronic nicotine delivery systems (ENDS) is
widespread among United States (US) adults and linked to worsening respiratory symptoms, especially among adults with asthma. This study
examined state-specific prevalence and factors associated with MJ, ENDS, and cigarette use among US adults with asthma.

METHODS: We analyzed data of 41 974 adults aged >18 years having self-reported current asthma from the 2018 Behavioral Risk Factor
Surveillance System (BRFSS). We reported weighted prevalence to account for complex survey design and performed multivariable logistic
regression models to examine factors associated with current use of MJ, ENDS, and cigarettes.

RESULTS: Overall prevalence of current MJ, ENDS, and cigarette use among adults with asthma was 14.5%, 6.6%, and 27.2%, respectively. Our
results showed the US states and territories with highest and lowest use prevalence for MJ (California: 23.6% vs Guam: 3.2%), ENDS (Indiana: 12.8%
vs North Dakota: 4.0%), and cigarettes (West Virginia: 42.1% vs Guam: 12.3%). Both MJ and ENDS users were more likely to be male, younger, and
live in an urban area, but MJ users were more likely and ENDS users less likely to be Non-Hispanic (NH) American Indian/Alaskan Native. Cigarette
users were more likely to be older, have at least 1 health condition, and were less likely to be NH Black or Hispanic and college-educated.

CONCLUSION: Many US adults with asthma use MJ, ENDS, and cigarettes. Our findings provide insights for clinicians about the urgent need for

effective interventions to reduce tobacco and MJ use among adults with asthma.
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Introduction

Asthma is a major non-communicable disease, affecting more
than 25 million children and adults in the United States (US)
with a mortality rate of 10.7 per million." Substance use, either
legal (eg, tobacco products) or illegal (eg, cocaine), can accelerate
the decline in lung function and increase life-threatening asthma
attacks and asthma mormli'fy.z’3 Well-established evidence shows
that combustible cigarettes (hereafter cigarettes) smoking can
adversely affect clinical, prognostic, and therapeutic outcomes in
adults with asthma.*® Emerging evidence also shows that
electronic nicotine delivery system (ENDS) use may worsen

asthma symptoms.” Marijuana (M]) is another apparent popular
substance among adults. While the health effects of MJ use on
asthma remain controversial among clinicians,® its use can cause
an asthma attack leading to hospitalization and even death.”
Ongoing legalization of M]J across the US has coincided with
the popularity of ENDS use.'”'? Therefore, it is crucial to
understand the state-specific prevalence of MJ and ENDS use
along with cigarette use among adults with asthma to inform
clinicians and regulatory bodies. Here, we sought to assess state-
specific prevalence and factors associated with MJ, ENDS, and

cigarette use among adults with asthma in the US.

@ @ Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License (https://creativecommons.org/

licenses/by/4.0/) which permits any use, reproduction and distribution of the work without further permission provided the original work is attributed as
specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/1179173X221105783
https://orcid.org/0000-0001-7709-5392
https://orcid.org/0000-0001-7530-3485
https://orcid.org/0000-0003-3854-4655
https://orcid.org/0000-0001-8972-538X
mailto:ebi_kalan@med.unc.edu
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Tobacco Use Insights

Methods

We analyzed data for participants aged 218 years using the 2018
Behavioral Risk Factor Surveillance System (BRESS). It
comprises telephone surveys conducted by all 50 states, the
District of Columbia, Puerto Rico, and Guam."® Of the
437 436 respondents, 41 974 reported currently having asthma.
We limited our analysis to adults with asthma who provided
information on their current use of M] (n=10 381), ENDS
(n=25 280), and cigarettes (n=28 878). Since BRFSS is publicly
deidentified state-level data, it is not required to obtain IRB
approval.

Measures

Covariates. Assessed covariates included sex, race/ethnicity,
education level, age, body mass index, binge and heavy alco-
hol drinking, residence (urban/rural), chronic obstructive pul-
monary disease (COPD), and having 21 chronic health
condition.” Previous studies''® found alcohol intake as a
trigger for an asthma attack or a risk for developing adult-onset
asthma. Therefore, we included the history of alcohol con-
sumption as a potential covariate. Additionally, since COPD
and asthma coexist in some patients,17 we accounted for having
COPD in our analysis (see details for covariates in Table 1
footnote).

Outcome Variables

Adults who reported using MJ at least 1 day in the past 30 days
were categorized as current users (yes vs no). Those who re-
sponded “yes” to questions “Have you smoked at least 100 cig-
arettes in your entire life?” and “Have you ever used an
ENDS...even just 1 time, in your entire life?” and reported using
these products on “some days” or “every day’ at the time of
interview were classified as current users of cigarettes and
ENDS, 1respectively.18 For cigarettes and ENDS wusers, those
who responded with “%0” to the aforementioned questions and
were not using these products at the time of interview were
classified as non-current users of cigarettes and ENDS.
Therefore, the outcome for the 2 tobacco products (cigarettes
and ENDS) and for M] were binary coded as “yes” (current use)
vs “no” (non-current use), considering the non-current user
group (“no”) as the reference group.

Statistical Analyses

All estimates were weighted using SAS procedures to provide
nationally representative and unbiased measures, adjusting for
differences in selection probability and nonresponse while ac-
counting for design features. Detailed weighing information for
2018 BRFSS can be found on CDC website.!” To examine
factors associated with current use (yes vs no [reference group])
of MJ, ENDS, and cigarettes, we applied 3 separate multi-

variable logistic regression models (1 for each assessed

substance) accounting for all above-mentioned covariates.
Analyses were conducted in SAS v.9 with a significance level set
at a=.05.

Results

Weighted prevalence of current MJ, ENDS, and cigarettes use
among adults with asthma were 14.5%, 6.6%, and 27.2%, re-
spectively. Figure 1 illustrates a large variation in the use of these
products among adults with asthma across the US states and
territories, with the highest and lowest use prevalence of MJ
(California (CA): 23.6% vs Guam: 3.2%), ENDS (Indiana:
12.8% vs North Dakota: 4.0%), and cigarettes (West Virginia
(WV): 42.1% vs Guam: 12.3%).

Adults with asthma who use M]J were more likely to be male,
aged 18-34 (compared to ages 265), non-Hispanic (NH) Black
or NH American Indian/Alaskan Native (compared to NH
White), current users of cigarettes and binge drinkers, have at
least 1 health condition, reside in an urban area, and less likely to
be obese (Table 1). Those who use ENDS were more likely to
be male, younger than 65 years (with greatest odds in the 18-24
years old group), current users of cigarettes and M]J, resided in
an urban area, and less likely to be Hispanic or NH American
Indian/Alaskan Native. Adults with asthma who smoked
cigarettes were more likely to be younger than 65 years old,
underweight, current users of ENDS, M]J, binge drinkers, re-
ported having a chronic obstructive pulmonary disease (COPD)
and at least 1 other health condition, and less likely to be NH
Black or Hispanic, and college-educated (Table 1).

Discussion

This nationally representative study demonstrated that a large
proportion of adults with asthma in the US were using MJ,
ENDS, and cigarettes with a wide variation across the country.
In 2018, 14.5% of adults with asthma were current users of IMJ,
6.6% current users of ENDS, and 27.2% current users of
cigarettes.”> These proportions are higher than what was re-
ported for all US adults in the same year (11% M]J use, 3.2%
ENDS use, and 13.7% cigarette use).'®?° These differences
demonstrate the popularity of these products among adults with
asthma and call for urgent actions to curb substance use among
adults with asthma.

The variation and differences in characteristics of MJ,
ENDS, and cigarettes use patterns among adults with asthma in
the US signal the importance of targeted interventions to curb
preventable triggers of asthma attacks and improve the quality of
life of these patients. For example, findings from our study show
that adults with asthma in CA were more likely to use MJ than
in other states. This is unsurprising, given that CA has been at
the forefront of legalizing MJ use in the US*'. On the other
hand, adults with asthma in WV were more likely to use
cigarettes than in other states, which was also expected since
smoking is embedded in the culture of a state considered 1 of the
top tobacco producers in the US.>*? These geographical
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Figure 1. Maps show the percentage of current MJ use (panel A), ENDS use
(panel B), and cigarette use (panel C) among adults with current asthma.
Note: All states participated in the cigarette module in the 2018 BRFSS
survey. Only 31 and 13 states participated in ENDS and MJ use modules,
respectively. Data were not available for states indicated in gray.

differences have important clinical implications since clinicians
can provide more product-focused interventions to increase
awareness about health effects among adults with asthma based
on their state of residence.

Limitations should be noted. The cross-sectional nature of
the BRFSS precludes the causal relationships. The BRFSS does
not collect MJ data from all US states or territories; therefore, it
may not be fully generalizable to the states with different MJ
legalization statutes. Although self-reported asthma condition
is subject to social desirability bias, the psychometric validity of

BRFSS data on health conditions has been confirmed in
previous studies.”** In this study, we focused only on current
users of these products (vs. non-users). Unlike other tobacco-
specific datasets (eg, PATH), the BRFSS dataset does not
include specific variables to confirm former use of tobacco
products, thus, we were not able to conduct a more granular
analysis of former and experimental use of these tobacco
products. Therefore, future studies are warranted to include
never users and how it differs from former users among adults
with asthma, including adolescents.

A large nationally representative sample of adults with
asthma in the US use MJ, ENDS, and cigarettes at higher rates
than national estimates. Our findings provide insights for cli-
nicians regarding the exclusive and concurrent use of these
products among adults with asthma and associated factors.
Additionally, our results will help develop effective public health
policies urgently needed in light of the ongoing legalization of
M]J and the popularity of ENDS in the US.
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