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ABSTRACT

Background: Research is lacking on the impact of the COVID-19 pandemic on marijuana vaping behaviors; a
notable limitation as marijuana vaping has been previously associated with respiratory issues among young
people. This qualitative study explored how the COVID-19 pandemic influenced vaping perceptions and be-
haviors among young adults (18 to 25-year-olds).

Methods: Qualitative interviews were conducted with 50 regular marijuana vapers. Individuals were eligible if
they vaped marijuana at least 3 days per week (exclusively or dual use with nicotine). Interview transcripts were
analyzed using deductive coding processes to identify themes. Differences in themes by gender and user status
(regular marijuana versus regular dual vapers) were explored.

Results: While many participants indicated that the pandemic negatively impacted their attitudes about vaping,
participants also noted that their negative attitudes did not translate into reductions in use. Overall, 54% of
participants reported increasing vaping during COVID-19. For both regular dual vapers and marijuana vapers,
boredom was a prominent theme for increases in vaping. Lack of accessibility of marijuana was cited as a reason
for decreasing marijuana among regular marijuana vapers but not for regular dual vapers. Males reported more
unchanged attitudes about vaping and more males than females reported still sharing their devices.
Conclusions: More than half of participants reported increasing their vaping behaviors since the COVID-19
pandemic despite concerns about the potential for vaping to adversely impact lung and immune health. As
the U.S. adapts to the COVID-19 pandemic, interventions should address factors that may contribute to increases
in use behaviors.

1. Introduction

olds) reported the highest prevalence of past 30-day marijuana vaping as
compared with older age groups.(Uddin et al., 2020) Notably, nicotine

Prior to the emergence of COVID-19, the U.S. witnessed an increase
in the use of novel tobacco products like e-cigarettes. From 2017 to
2018, current (past 30-day) e-cigarette use rose by 46% among young
adults (18-24 year-olds).(Gentzke et al., 2019; Dai and Leventhal, 2019)
According to more recent data, in 2019, 9.3% of 18 to 24-year-olds re-
ported current (i.e. now using e-cigarettes on “some” or “most days”) e-
cigarette use (Cornelius et al., 2019) Similarly, vaping has become a
popular method for using marijuana products among young people. The
prevalence of marijuana vaping during the past 30 days among 19 to 22
year-olds more than doubled from 2017 to 2019 (5% versus 14%).
(Knopf, 2020) Researchers also found that younger adults (18 to 24 year-

and marijuana vaping are closely linked behaviors. (Kowitt et al., 2019;
Pokhrel et al., 2020) In one of the only longitudinal studies to explore
the association between e-cigarette use and marijuana vaping among
college students in Hawaii (18-25 year-olds), Pokhrel et al. (2020)
found that current (past 30-day) use of e-cigarettes at baseline signifi-
cantly predicted the initiation and escalation of marijuana vaping at 1
year follow-up (adjusted odds ratio (“AOR”) = 4.63 and 1.19,
respectively).

To date, limited research has investigated the impact of the COVID-
19 pandemic on vaping (marijuana and/or nicotine) use behaviors
among young adults and potential reasons for the observed changes in
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behaviors. (Kale et al., 2021; Sharma et al., 2020) In one study exam-
ining changes in vaping behaviors during the COVID-19 pandemic
among 18 to 25 year-olds recruited from outpatient settings in the
Midwest, researchers found that roughly one third of participants re-
ported a change in their substance use behaviors (e.g. alcohol, vaping,
marijuana). Overall, 9.6% of young adults increased vaping behaviors,
while 15.1% decreased vaping. For marijuana, 13.4% of participants
increased use, while 12.3% decreased use. (Sharma et al., 2020)
Furthermore, Kale et al (2021) found that among current vapers in the
UK (adults 18 and older), boredom, and staying at home, were the most
commonly cited reasons for increases in vaping use since the pandemic.
(Kale et al., 2021) Notably, in both these studies, authors surveyed
vapers generally and did not indicate whether they vaped marijuana or
nicotine.

The lack of research exploring marijuana vaping behaviors among
young people is a significant gap in the literature, particularly in light of
a worldwide respiratory pandemic. While research on the long-term
health impacts of vaping use (marijuana and/or nicotine) are still
under investigation, a previous outbreak of a pneumonia-like illness
underscored the potential risk for respiratory complications of mari-
juana vaping. (Centers for Disease Control and Prevention, 2020) E-
cigarette, or vaping, associated lung injury (EVALI) emerged in Spring
2019; roughly 3000 cases and 68 deaths were reported across the U.S.
(Centers for Disease Control and Prevention, 2020) Vitamin E acetate,
an additive found in some marijuana vape products, was implicated in
the development of EVALL (Blount et al., 2020) In addition to EVALI,
emerging research suggests that marijuana vaping may negatively
impact respiratory health. (Braymiller et al., 2020) In a study of young
adult vapers in Southern California (mean age = 19.3 years), researchers
found that vaping marijuana (3 or more days in the past 30 days), was
associated with increased odds of bronchitic symptoms (AOR = 2.19,
95% CI = 1.18-4.06) and wheeze (AOR = 2.27, 95% CI = 1.17-4.37)
after controlling for sociodemographic variables, as well as other vaping
and combustible tobacco use behaviors. (Braymiller et al., 2020) These
findings, coupled with the EVALI epidemic, have raised public health
concerns over the dangers of marijuana vaping among young people.
(King et al., 2020).

The purpose of this qualitative study was to explore how the COVID-
19 pandemic influenced vaping (marijuana and nicotine) perceptions
and behaviors among 18 to 25-year-olds, as well as to explore potential
differences by gender and user type (regular marijuana versus regular
dual vapers). Items assessed included the impact of the COVID-19
pandemic on vaping perceptions and behaviors, and reasons for
changes in use.

2. Materials and Methods
2.1. Participants and recruitment

Fifty young adult marijuana vapers in Texas were recruited from 1) a
cohort study of youth and young adults, the Texas Adolescent and To-
bacco Marketing Surveillance System (TATAMS), 2) a university-wide
event calendar, and 3) referrals from individuals who completed the
qualitative interviews. Inclusion criteria included 1) 18 to 25 years of
age, 2) residents of the state of Texas, and 3) regular marijuana vaping
exclusively or in combination with nicotine. Regular marijuana vaping
was defined as vaping marijuana at least 3 days per week. Individuals
who reported regular vaping of both marijuana and nicotine (at least 3
days per week) were classified as “regular dual vapers,” those who re-
ported regular vaping of marijuana only were classified as “regular
marijuana vapers.” Participants were given a $100 gift card for their
participation. This study was reviewed and approved by the University
of Texas School of Public Health Committee for the Protection of Human
Subjects.
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2.2. Data collection and analysis

Qualitative interviews were conducted from September 2020 to
April 2021. The principal investigator (K.C.) and graduate research as-
sistant (J.S.) conducted the interviews via Zoom. A qualitative interview
guide was created to assess the impact of COVID-19 on 1) opinions or
attitudes about vaping, and 2) vaping use behaviors, including reasons
for changes in use behaviors. The baseline screener assessed de-
mographics and vaping use behaviors for both marijuana and nicotine.

2.3. Qualitative analysis

Interviews were transcribed using a professional service; original
recordings were referenced to clarify any omissions in the transcrip-
tions. Transcripts were then imported into NVIVO 12 for analysis; all
transcripts were coded for themes using a thematic analysis framework.
(King et al., 2020) Interview transcripts were analyzed using deductive
coding processes to identify and label themes using the pre-determined
constructs included in the interview guide. After the initial coding for
major themes, an inductive coding process was used to identify common
subthemes and codes. (King et al., 2020) K.C. was responsible for
creating the codebook and coding all interviews; S.C. reviewed the codes
and checked for any discrepancies in themes. Discrepancies were dis-
cussed until a consensus for coding was reached.

3. Results
3.1. Sample Characteristics

Of the 50 participants, 30 were male and 20 were female, the mean
[SD] age was 21.4 [1.9] years Forty percent of participants were Asian;
18% White, non-Hispanic; 20% Hispanic; 18% African American, and
4% indicated another race. Twenty-two participants (44%) were clas-
sified as regular marijuana vapers, while 28 (56%) met the criteria for
regular dual vapers (Table 1). Overall, 27 participants (54%) reported

Table 1
Characteristics of Regular Dual Vapers (marijuana and nicotine) and Regular
Marijuana Vapers.

Regular Dual Regular Marijuana

Vapers Vapers
(n=28) (n=22)
n (%), m (sd) n (%), m (sd)
Gender 23 7
Male (n = 30) (82.1) (31.8)
Female (n = 20) 5(17.9) 15 (68.2)
Age 21.9 (2.1) 20.7 (1.4)
Race/ethnicity 5 4
White, non-Hispanic (n = 9) (17.9) (18.2)
Hispanic (n = 10) 5(17.9) 5(22.7)
Black or African American (n = 9) 8 (28.6) 1 (4.6)
Asian (n = 20) 10 (35.7) 10 (45.5)
Other (n = 2) - 2(9.1)
Highest education level 4 1
High school graduate/GED (n = 5) (14.3) (4.6)
Some college (n = 32) 13 (46.4) 19 (86.4)
College graduate (n = 7) 5(17.9) 2(9.1)
Some graduate school (n = 3) 3 (10.7) -
Graduate degree (n = 3) 3(10.7) -
Change in vaping use behaviors since
COVID-19' 17 9
Increase (n = 27) (60.7) (45.5)
Decrease (n = 10) 3(10.7) 7 (31.8)
Stayed the same (n = 10) 7 (25.0) 3(13.6)
Mixed (n = 3) 1(3.6) 2(9.1)

Individuals who reported that use one substance increased, while use of another
decreased were coded as “Mixed.”

! Pparticipants were asked to describe their vaping behaviors since the start of
the COVID-19 pandemic.
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increasing vaping behaviors since the pandemic, while 10 (20%) re-
ported decreasing use.

3.2. Changes in attitudes about vaping due to COVID-19

For both regular dual vapers and regular marijuana vapers, the most
prominent categories regarding the impact of COVID-19 on vaping
perceptions were 1) unchanged attitudes or 2) more negative attitudes.
Two participants noted that they had seen stories on social media
warning of the dangers of COVID-19 and vaping, but they were not
swayed by such messages. “I do see a bit more information about it on
like social media saying that vapers are at a higher risk for developing
more severe symptoms. But I don’t think it’s changed my perception of
it” (Male, regular dual vaper, participant #1). Another participant noted
the lack of conclusive evidence between vaping and severity of COVID-
19 infection:

There were some random tests here and there saying the effects of
vaping nicotine and the effects of vaping marijuana and relating to if
you contracted COVID-19... But it never really was on my mind too
much because it was never set in stone (Male, regular dual vaper,
participant #2).

Conversely, participants who reported more negative attitudes about
vaping since the onset of COVID-19 noted concerns about the potential
impact of vaping on lung and immune health, which might predispose
someone to COVID-19 or worsen health outcomes. One participant
stated, “I heard that vaping could make you more susceptible to either
getting it or getting sick from it. But yeah, that made me nervous about
vaping, for sure” (Female, regular marijuana vaper, participant #3).”
Another participant noted the potential impact of vaping on respiratory
health, “I mean, given that it is a respiratory illness definitely makes you
think twice about inhaling things into your lungs for...a while” (Male,
regular marijuana vaper, participant #4).

Several participants noted that while their views on vaping were
more negative, it did not necessarily translate into changes in use be-
haviors, “It [COVID-19] makes me more hesitant to use all of this for
sure, but I still do it on a daily basis” (Male, regular dual vaper,
participant #5). Another participant stated, “I think I’ve been more
conscious of it [vaping during COVID-19]. My attitude of it [vaping] is I
think about it a lot more, but I also don’t make that extra leap to
convince myself that it’s a problem” (Female, regular marijuana vaper,
participant #6).

3.2.1. Differences by gender and user status

Attitudes about vaping remained unchanged since the COVID-19
pandemic for males, while, for females, their attitudes were more
negative due to health concerns. Both regular dual vapers and regular
marijuana vapers reported similar themes regarding attitudes about
vaping since the start of the COVID-19 pandemic.

3.3. Reasons for changes in vaping use behaviors due to the COVID-19
pandemic

As we observed differences in themes by user status, we describe
both common and divergent themes. The most prominent theme for
both regular marijuana and regular dual vapers was an increase in
vaping behaviors due to boredom. For example, one participant stated,
“I"'m usually bored and I just like to feel the less— I have the feeling of
boredom. So the only thing I have to turn to is marijuana... I tend to vape
more marijuana than I used to before COVID pandemic” (Female, reg-
ular dual vaper, participant #7). Another participant shared similar
feelings, stating that his marijuana vaping increased because “When
we’re at home, we get kind of bored with all the mundane things, and we
use that to make things a little more fun” (Male, regular dual vaper,
participant #8). When discussing the source of the boredom,
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participants noted that both classes and often jobs are remote, thus
increasing the time at home.

Another common theme for changes in vaping behaviors since
COVID-19 for both marijuana and dual vapers included changes in social
interactions. Changes in social interactions were cited as reasons for
both decreasing and increasing vaping behaviors, although the most
common theme was reduced social interactions led to decreases in
vaping behaviors. Examples of changes in social interactions included
interacting with friends less frequently due to social distancing guide-
lines. Another participant explained the link between less social inter-
action and decreased vaping:

The lack of a social setting has helped me not vape as much, really,
because when I'm with my friends, most of my friends vape. And
because they’re vaping around me, I feel more inclined to continue
doing it myself (Female, regular marijuana vaper, participant #9).

Another participant noted that he considers himself a social user and,
therefore, fewer social interactions led to reductions in vaping, “With
vaping, I’ve been smoking less because, [I’'m] a social smoker. But with
quarantine, [I] definitely haven’t been hanging out as much so I would
say my use has gone down a little bit” (Male, regular dual vaper,
participant #10). Notably, however, a couple of participants noted the
change in social interactions as a reason for increasing use, due to a lack
of pressure to not vape:

I feel it’s [vaping] gotten more prominent, just because in public, I
would do it less. In areas where it’s just not allowed, I wouldn’t want
to be seen doing it. So now that I'm home, it’s kind of just like a
private area where no one watches (Female, regular marijuana
vaper, participant #11).

Another participant echoed similar thoughts pointing out that he is
less exposed to anti-vaping messages:

[The] lack of external pressure [is the reason for increased vaping].
There’s less physical voices present, like whenever [ walk out, there’s
always someone saying ‘stop vaping, stop smoking, stop nicotine.’
And whenever I hear that, [ guess that it’s like a reminder that I
should stop. With spending a lot of time inside, I definitely feel like
it’s easy to disconnect from everything (Male, regular dual vaper,
participant #12).

Lack of accessibility of marijuana vape products emerged as a
prominent reason for changes in vaping behaviors among marijuana
vapers, but not for dual vapers. Specifically, participants stated the
COVID-19 pandemic led to a lack of accessibility of marijuana vape
products relative to that of nicotine products, leading to vaping less
marijuana. When elaborating on why marijuana products are less
accessible participants noted that they are dispersed from their normal
sources of the product due to people moving home, living at home with
parents, and lack of disposable income for purchasing marijuana. For
example, one participant stated, “I don’t really want to go out to get
carts [marijuana cartridges] from someone that I don’t really know” and
contrasted that with the ease of purchasing nicotine products, “but a
vape, you could just go to the store and grab one.” (Female, regular
marijuana vaper, participant #13). Moving back home with parents and
the relative cost of marijuana products were also factors in decreasing
use, “I lost my job due to the pandemic, so I don’t really have as much
disposable money to just be throwing around. It can add up pretty
quickly how much it [marijuana vape products] cost” (Male, regular
marijuana vaper, participant #4).

3.3.1. Differences by gender and user typer

Males and females reported similar reasons for changes in vaping use
behaviors due to the COVID-19 pandemic. As noted above, the most
common themes for changes in vaping use for regular dual vapers
included boredom and changes in social interactions, while the most
common themes for regular marijuana vapers included boredom, lack of
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accessibility, followed by changes in social interactions.
3.4. Sharing devices

As a result of the COVID-19 pandemic, most participants indicated
that they do not share their device now, or only do so occasionally. The
rationale for not sharing devices was to protect against spreading the
virus, “That’s a big no-go [sharing devices] now just because you never
know if someone has COVID and is asymptomatic and doesn’t know
they’'re positive yet” (Female, regular marijuana vaper, participant
#14). In general, participants recognized the dangers of sharing their
devices, however, some reported still sharing their devices with close
contacts such as significant others, roommates, and close friends. One
participant described how he perceived sharing vaping devices with
close friends as minimal risk,* [I share] because I know where they’ve
[close friends] been. We’ve only been with each other so there’s less of
scare” (Male, regular marijuana vaper, participant #15).

3.4.1. Differences by gender and user type
Both user types reported similar themes, however, more males than
females noted still sharing their devices despite the pandemic.

4. Discussion

Results from our qualitative interviews provide insight into vaping
behaviors of young adults since the start of the COVID-19 pandemic.
Notably, more than half of participants reported increases in vaping use
behaviors. For both user groups, boredom was the most salient reason
for changes in vaping behaviors. A theme unique to marijuana vapers
was the lack of accessibility to marijuana, leading to reductions in use.
Another notable finding includes the incongruence between changes in
vaping perceptions and continued use behaviors in the face of a global
respiratory pandemic. We also observed divergent themes for changes in
attitudes toward vaping by gender: males generally indicated that their
attitudes toward vaping remained unchanged since the pandemic, while
females stated that their attitudes were more negative. Similarly, more
males still shared their devices compared to females who were generally
reported reductions in sharing behaviors. Implications for future
research and interventions are discussed.

One notable finding included the incongruence between changes in
perceptions of vaping due to COVID-19 and continued vaping behaviors.
While previous research has demonstrated the gap between negative
attitudes and changes in smoking behaviors, (De Leeuw et al., 2008) this
study is one of the first to document this phenomenon in the context of
the COVID-19 pandemic and vaping behaviors [0.8] In our study, many
participants were apprehensive about vaping during the pandemic,
citing concerns about vaping worsening lung and immune health. Those
concerns notwithstanding, many participants also reported increasing
use throughout the pandemic. These seemingly contradictory findings
might be explained by optimism bias, the tendency for individuals to
discount the risk of personal harm of a negative outcome (e.g. disease or
illness). (Weinstein, 1989) The role of optimism bias has been well-
documented for cigarette smoking; Arnett and co-authors (2000)
found that younger smokers (12 to 17 years old) were more likely to
discount personal harm of cigarette use than older smokers (30 to 50
years old). (Arnett, 2000) Specific to COVID-19, a recent study found
that college students reported greater concern for the health effects of
COVID-19 for others (e.g. family, friends) than for themselves. (Charles
et al., 2021) Ultimately, young adult vapers may perceive lower per-
sonal risk of complications from COVID-19 due to vaping and not be
motivated to quit as a result. Public health interventions aimed at
decreasing vaping behaviors (both marijuana and nicotine) should
incorporate messaging to counter optimism bias in order to encourage
cessation among young adults.

Another explanation for the disconnect between changes in percep-
tions of vaping and failing to quit may also be the lack of consistent
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evidence linking vaping and COVID-19 outcomes. While there have been
messages from health organizations, such as the American Lung Asso-
ciation, warning of the potential for vaping nicotine to worsen COVID-
19, scientific findings linking the two are scant. (American Lung Asso-
ciation, 2020) One study found that prevalence of e-cigarette use at the
state level was positively associated with the incidence of COVID-19, as
well as deaths from COVID-19 after controlling for statewide de-
mographics and additional risk factors, including cancer, obesity, and
smoking prevalence, among others. (Li et al., 2020) In contrast, how-
ever, there were also unsubstantiated reports that nicotine was actually
protective against COVID-19 infection, with such sentiments circulating
on social media websites such as Twitter. (Majmundar et al., 2020)
Notably, there have not been similar warnings regarding the potential
dangers between vaping marijuana and COVID-19 susceptibility and
severity. This is a notable gap, as highlighted by Borgonhi et al. (2021):
although marijuana use could predispose individuals to worse COVID-
19 health outcomes, studies specific to vaping marijuana and COVID-
19 infection and severity are currently lacking. (Borgonhi et al., 2021)
Ultimately, as the research examining the associations (or lack thereof)
between vaping and COVID-19 advances, the scientific community
should utilize communication channels that are frequently used by
young adults, particularly social media (e.g., Twitter, Facebook, Insta-
gram) to disseminate results.

Differences in common themes by gender and user type also merit
discussion. For example, more males stated that their opinions on vaping
were unchanged since the pandemic and they reported still sharing their
devices more frequently than females. These findings, particularly with
respect to sharing vaping devices, suggest that males may not feel the
need to change their vaping behaviors to reduce their risk of COVID-19
infection. One rationale for these gender differences could be in differ-
ences in perceptions of risk, in this case, the potential risk of contracting
COVID-19 from sharing devices. Our findings are consistent with pre-
vious research suggesting that males report lower risk perceptions for
negative health outcomes (including death from COVID-19) than fe-
males. (Dryhurst et al., 2020; Brown et al., 2021; Sund et al., 2017)
Finally, lack of accessibility of marijuana was noted as a reason for
decreasing use for marijuana vapers but not for dual vapers. These
findings may be explained by the differing legal status of the products in
Texas; notably, recreational and medicinal marijuana use is still pro-
hibited, therefore, young adults must purchase the products from the
black market as opposed to purchasing commercially. Since dual vapers
report regular use of both nicotine and marijuana, the lack of accessi-
bility may not have been as impactful on vaping behaviors as compared
to individuals who only regularly vape marijuana.

4.1. Strengths and limitations

The main strength of the study is that it is the first, to our knowledge,
to investigate changes in marijuana vaping behaviors (exclusively or
dual use with nicotine) among young adults since the COVID-19
pandemic. Importantly, however, there are several limitations that
warrant discussion. First, participants were a convenient sample of
regular vapers and are not representative of all young adult vapers. In
addition, as we utilized referral recruitment strategies, this may reduce
the diversity of experiences and opinions of participants, and, therefore,
further limit the generalizability of our results. Furthermore, as data
were collected at one period of time, we were not able to determine how
vaping use behaviors changed over the course of the pandemic. Finally,
all measures were self-report, therefore, we cannot objectively confirm
vaping use behaviors. Importantly, however, our sample was highly
diverse, and self-report measures are frequently used to assess vaping
use behaviors among young adults.

5. Conclusion

In conclusion, as vaccination rates across the U.S. increase, daily life
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is slowly normalizing, with colleges and universities resuming in-person
classes in Fall 2021. (Kreidler, 2021; Hartocollis, 2021) With this shift
back to pre-pandemic activities, there is a continued need to 1) assess
how COVID-19 impacted substance use behaviors among young people,
including vaping marijuana and nicotine, and 2) refine public health
messages to reflect evolving research on the association between vaping
and COVID-19 infection and outcomes. Even as vaccination rates in-
crease across the U.S., (Ivory et al., 2021) scientists predict that we will
continue living with COVID-19 for the foreseeable future. (Mandavilli,
2021) As a result, it is important that public health messaging regarding
the harms of vaping incorporate the most up-to-date research on
whether vaping may influence COVID-19 susceptibility and severity
among young people. Furthermore, as male vapers reported 1) more
unchanged attitudes toward vaping and 2) continuing to share their
devices as compared to females, tailored messages for young adult males
that highlight the concerns associated with COVID-19 and vaping may
be warranted. Messages should highlight how young adult males may be
at higher risk of COVID-19 infection than other demographic groups,
(Fisman et al., 2021) as well as discuss how males, generally, are more
likely to suffer adverse outcomes from COVID-19 than females. (Griffith,
2020; Klein et al., 2020).
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