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Electronic cigarette use and perceptions during COVID-19
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ABSTRACT

This study was designed to examine how the COVID-19 pandemic changed e-cigarette user habits and risk perceptions. A nationally distributed 52-item questionnaire
assessed nicotine e-cigarette use, perceptions, COVID-19 diagnosis, demographic data, and vaping habits among respondents aged 16-96 years (n = 565). Questions
were developed in-house to assess vaping habits of users and risk perceptions of nicotine containing e-cigarette users and non-users both before and during the
COVID-19 pandemic. Seventy-six percent of non-users believed that e-cigarette use would lead to worse COVID-19 symptoms, compared to 40% of e-cigarette users
(P < 0.001). Twenty-eight percent of non-users also believed that e-cigarette users were more likely to be infected with SARS-CoV-2, versus 11% of e-cigarette users
(P < 0.001). Fifty-eight percent of e-cigarette users described themselves as making no change in their e-cigarette usage, 10% decreased e-cigarette use, and 32%
increased e-cigarette use during the pandemic. Twenty-five percent of users switched to vaping non-socially during the pandemic (P < 0.001). Sixty-seven percent of
e-cigarette users replied that they would decrease or stop vaping if diagnosed with COVID and 31% said they would continue (P < 0.001). These findings reveal there
are large differences in risk perception of e-cigarette use between users and non-users. Additionally, our findings characterize the habits of e-cigarette users during
the COVID-19 pandemic, revealing users report steady to increased use, more caution in social settings, and would reduce usage if diagnosed with COVID-19.

1. Introduction

Widespread lockdowns and closures due to the coronavirus disease
(COVID-19) pandemic have altered the social environment, potentially
permanently. However, the implications of these changes on use of
nicotine containing e-cigarettes remain unknown. E-cigarettes are used
by over 1.5 million people in the United States (US) and have been found
to result in adverse health outcomes [1]. One potential change associ-
ated with the pandemic relates to perceptions and usage of tobacco or
e-cigarette products. Detailed behavioral data can help estimate the
change in magnitude of e-cigarette use in a time of great social change
[2]. While studies have focused on stressors related to addiction, this is
the first to provide insight into both general population and tobacco
consumer risk perceptions and behaviors during a pandemic [3].

2. Methods

Participants were recruited from June to September 2020 via ad-
vertisements placed on social media outlets including Craigslist, Face-
book, Twitter, and Reddit, with paid advertisements on Instagram
specifically targeting nicotine e-cigarette users. All participants under-
went informed consent and were entered into weekly lotteries for a $100
gift card. A 52-item SurveyMonkey questionnaire assessed e-cigarette
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usage, perceptions, COVID-19 diagnosis, demographics, and vaping
habits both before and during the pandemic.

Data were analyzed with SAS® OnDemand Studio 3.8 for Academics
(Cary, NC). Of 670 submissions, 105 were excluded due to incomplete
submission, invalid response, or decision to not participate. Descriptive
statistics were stratified by e-cigarette usage. Mean and standard devi-
ation were estimated for all continuous variables and indices. Chi square
and t-tests were used to examine differences in proportions and means
respectively. All study procedures were approved by the University of
California San Diego Institutional Review Board (160204).

3. Results

A total of 565 completed survey responses were obtained, with 69%
(n = 390) reporting no e-cigarette use and 31% (n = 175) reporting
current e-cigarette use. Overall study participant demographics were
comparable to the broader US population using 2019 US Census esti-
mates (Table 1). Survey participants were evenly split across male and
female genders (51% survey versus 51% US Census), white (57% versus
70%), not of Hispanic descent (88% versus 60%), with at least a high
school education (96% versus 88%), and employed (64% versus 63%)
[4]. Seventy-one percent of non-vaping survey participants and 56% of
vaping participants were within the 16-29 age range. The 16-29 age
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Table 1
Survey sample demographic data (n = 565) compared to 2019 U.S. census de-
mographic data.

Demographic variable Sample (% of survey 2019 U.S. Census (% of

population) population)

Female 317 (51%) 51%
Male 212 (49%) 49%
White 310 (57%) 70%
Non-Hispanic 418 (22%) 40%
High School diploma or 525 (96%) 88%

beyond
Employed 344 (64%) 63%
Age

16-29 330 (67%) 26%

30-39 77 (15%) 16%

40-59 64 (13%) 35%

60+ 24 (5%) 23%

range was selected due to the small number of teenage participants.
Among non-vapers, 70% self-described as female with 35% among
vapers. A majority of non-vaping and vaping subjects identified as white
(54% and 64%, respectively). The demographic split between non-vaper
and e-cigarette age strata is not a nationally representative sample due
to the nature of the survey.

Risk perceptions of e-cigarette use were compared between non-
vaping and vaping groups, with 30% of vapers noting no adverse
health effects due to vaping e-cigarettes, compared to just 9% of non-
users. Ninety percent of vapers thought that e-cigarettes were a safe
alternative to conventional cigarettes, compared to 39% of non-users.
Seventy-six percent of non-users believed that e-cigarette use would
lead to worse COVID-19 symptoms, compared to 40% of users. Twenty-
eight percent of non-users believed that e-cigarette users were more
likely to be infected with SARS-CoV-2, versus only 11% of e-cigarette
users (Fig. 1).

Among e-cigarette users, 58% described themselves as making no
change in their e-cigarette usage, 10% decreasing e-cigarette use, and
32% increasing e-cigarette use during the pandemic with no significant
difference between males and females (P = 0.525). Although 70% of e-
cigarette users reported vaping in a social setting before the pandemic,
25% switched to vaping non-socially during the pandemic, which was
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significant among the 16-29 age group but not among the older age
groups (P < 0.001). Among the vaping respondents, six percent reported
having had COVID-19 (non-users were not asked this particular ques-
tion). Sixty-seven percent of e-cigarette users replied that they would
decrease or stop vaping if diagnosed with COVID-19, while 31% would
continue (P < 0.001) with no significant difference between males and
females (P = 0.333).

Participants were asked to highlight e-cigarette characteristics that
were important before and during the pandemic. “Product characteris-
tics” and “pharmacological effects” increased in importance, while other
categories decreased in importance or remained the same (Fig. 2).

4. Discussion

Our study provides insights into current habits and perceptions of e-
cigarette users during the COVID-19 pandemic, including shifts in social
usage of e-cigarettes, risk assessment, and direct usage habits. Focusing
on e-cigarette usage before and during the pandemic allows us to
examine e-cigarette users’ motivations in a time of great stress and social
change.

Risk perceptions surrounding e-cigarette use and likelihood of
COVID-19 and worse symptoms of COVID-19 were highly divergent
among users and non-users. Findings aligned with risk perception data
from other studies where users of e-cigarettes perceived e-cigarettes to
be less harmful compared to perceptions of non-users [5].

Individuals who smoke and vape may be at higher risk for worse
symptoms of COVID-19 [6]. Given the known health risks of lung injury
and other health effects associated with COVID-19, it is concerning that
users continue to vape despite known risks [7]. In our study, 90% of
self-identified e-cigarette users had either increased use or did not
change the amount they vape regardless of their gender. Individuals
either may not be aware of the risks of vaping or are influenced by
well-known promoters of e-cigarette use such as stress, addiction, and
marketing [8]. Other findings include reduced use of e-cigarettes in a
social setting among the youngest group aged 16-29, potentially the
byproduct of pandemic response such as masks and social distancing,
which “modified shared product use, flavors selected, and setting of use
[9].” This finding is mirrored in participant responses noting increased
importance in specific product preferences. Preferences specifically
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Fig. 1. Risk perceptions associated with e-cigarette (e-cig) use among users and non-users.
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Fig. 2. Self-described importance of e-cigarette characteristics among vapers before and during the pandemic.

related to “shape, flavors available or size” of the e-cigarette as well as
pharmacological effects described as ‘having a “buzz” over time, which
may be a focus for future targets of regulation as well as treatments such
as individual counseling for coping concerns.

A strength of the study has been the ability to obtain individual
participants to evaluate changes in perceptions before and during the
pandemic. In doing so, we document what e-cigarette users find most
important when external pressures lead to changes in habits. Further-
more, our survey demographics are comparable to overall US census
data and vaper demographics, implying broad generalizability of our
findings [4,10]. Other studies have also shown that participants
recruited through social media are not significantly different than those
recruited via traditional means for smoking studies [11]. One limitation
of our study was that participants were not asked whether they were
dual users of e-cigarettes and conventional tobacco, or former users.
Another limitation was the possibility of recall bias influencing reported
pre-pandemic perceptions among users. Finally, the study’s
cross-sectional design limits broader inference or assessment of
temporality.

Studying e-cigarette users during the COVID-19 pandemic may
provide a deeper understanding of user preferences and risk perceptions,
which can be used as targets for changes in regulations to decrease e-
cigarette use. Based on our results, understanding what specific product
preferences and desired pharmacological effects users desire could
potentially have the largest impact on successful regulations especially
among the youngest users of e-cigarettes.
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