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Abstract

Objectives—Assess use and reasons for use of electronic vapour products (EVPs) shaped like
universal serial bus (USB) flash drives among adults in the USA.

Methods—Data came from SummerStyles, an internet survey of US adults aged =18 (N=4088)
fielded in June to July 2018. Respondents were shown product images and asked about ever use,
current (past 30 days) use and reasons for use. Weighted point estimates and adjusted ORs were
assessed.

Results—In 2018, 7.9% of participants had ever used flash drive-shaped EVPs, including 25.7%
of current cigarette smokers and 45.9% of current EVP users. Moreover, 2.0% reported current
use, including 6.8% of cigarette smokers and 34.3% of EVP users. Leading reasons for ever use
were ‘to deliver nicotine’ (30.7%) and “friend or family member used them’ (30.2%).

Conclusions—About one in 13 US adults have ever used flash drive-shaped EVPs, with use
being highest among current EVP users. Nicotine content and friend/family use are drivers of ever
use.

Public health implications—Understanding use of emerging EVP types can inform strategies
to maximise any potential benefits for adult cessation and minimise risks of youth initiation.
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INTRODUCTION

Since their 2007 debut in the USA, the landscape of electronic cigarettes (e-cigarettes)

and other electronic vapour products (EVPs) has continuously evolved.! This diversifying
landscape has important implications for public health.? Youth e-cigarette use is of public
health concern because nicotine exposure during adolescence can cause addiction and harm
brain development.! In contrast, e-cigarettes could benefit non-pregnant adults who smoke
cigarettes if used as a complete substitute for all combusted tobacco products.! 2 However,
the evidence is insufficient on the long-term effectiveness of e-cigarettes for smoking
cessation,2 and a majority of adults who use e-cigarettes continue to smoke cigarettes.3

E-cigarette use is more prevalent among youth than adults; in 2017, 11.7% of US high
school students currently used e-cigarettes compared with 2.8% of US adults.? > Although

a sustained decline in youth e-cigarette use occurred during 2015-2017, an increase was
observed during 2017—2018° that has been largely attributed to increased sales and use of
JUUL.57 JUUL is a universal serial bus (USB) flash drive-shaped e-cigarette that became
the top-selling brand in the USA in December 2017.6 In a national study, 9.5% of 15-17
year olds and 11.2% of 18-21 year olds reported ever use of JUUL in 2018, while 6.1% and
7.7% reported current use, respectively.’

JUUL sales in the USA increased 641% from 2016 to 2017, and as of October 2018,

it held approximately 75% of US market share.8 8 JUUL’s popularity spurred the rapid
introduction of lookalike products, including Altria’s MarkTen Elite, Imperial Tobacco’s
myBlu and independent brands such as PHIX and SMOK.? JUUL and other flash drive-
shaped e-cigarettes typically contain high levels of nicotine compared with other EVPs.%
Additionally, some flash drive-shaped EVPs can be modified for marijuana use, or are
marketed specifically for marijuana use (eg, Pax Era).?

The swiftly changing array of EVP offerings worldwide reinforces the importance of
monitoring emerging use patterns and understanding factors driving EVP use and initiation,
which can inform public health policy and practice. No study has assessed use of flash
drive-shaped EVPs, including JUUL, among US adults—a topic of particular importance as
JUUL expands from the USA to markets across the globe, including the UK and Canada.
Therefore, we assessed US adult use and reasons for use of flash drive-shaped EVPs in
2018.

METHODS
Study sample

Data came from questions added by CDC to SummerStyles, an internet survey of US adults
aged =18 years (N=4088) fielded by Porter Novelli in June to July 2018. Respondents

were drawn from GfK’s Knowledge Panels, and data were weighted based on gender, age,
household income, race/ethnicity, household size, education, census region and metro status
to match US Current Population Survey distributions. As this study analysed deidentified,
secondary data, human subjects review was not required.
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Measures

Respondents were shown product images and asked, “Have you ever tried an EVP shaped
like a USB flash drive, such as JUUL, MarkTen Elite, or myBlu, even just one time?”. Those
who responded ‘yes’ were asked, “In the past 30 days, have you used an EVP shaped like a
USB flash drive, such as JUUL, MarkTen Elite, or myBlu?”.

Those who responded ‘yes’ to either question were asked, “What are the reasons you have
used an EVP shaped like a USB flash drive?”. Respondents could select multiple responses.

Weighted estimates of ever and current (past 30 days) use were assessed overall and by sex,
age, race/ethnicity, education, cigarette smoking status and EVP use status. Categories were
selected to align with previous studies of tobacco product use, including those using the
same data source.10 The ratio of current use to ever use (percentage of current use divided
by percentage of ever use) was calculated for each age group. Adjusted odds ratios (AORS)
for ever use were calculated using logistic regression, given that the outcome was binary,
with all covariates (except EVP use) included in the model. The regression included only
cases with values for both the dependent and independent variables. Statistical significance
was defined as p<0.05. AORs were not presented for current use due to limited sample size.
Analyses were conducted in 2018 using Stata, V.14.

RESULTS

A total of 4088 adults responded to the survey, of which 3991 provided an answer to the ever
use question and were included in a regression model and descriptive analyses on ever use.
Of the total sample (4088), 3985 responded to the question on current use and were included
in descriptive analyses on current use.

In 2018, 7.9% of participants reported ever use of flash drive-shaped EVPs, including 25.7%
of current cigarette smokers and 45.9% of ever EVP users (table 1). Overall, 4.4% of
participants currently used any EVPs (data not shown).

Overall, 2.0% of participants currently used flash drive-shaped EVPs, including 6.8% of
current cigarette smokers and 34.3% of current EVP users. Ever use was higher among:
participants ages 18-24 (AOR: 10.5, 95% CI 4.9 to 22.5), 25-44 (AOR: 5.0, 95% CI 3.0

to 8.3) and 45-64 (AOR: 2.8, 95% CI 1.7 to 4.6) than participants 65+; non-Hispanic other
races (AOR: 2.1, 95% CI 1.2 to 3.7) than whites and former (AOR: 6.0, 95% CI1 3.9 to

9.2) and current (AOR: 12.6, 95% CI 8.0 to 19.8) smokers than never smokers. The ratio of
current use to ever use was 0.42 for 18-24 year olds, 0.26 for 25-44 year olds and 0.17 for
45-64 year olds (data not shown). The decline in this ratio as age increases suggests greater
transition of experimentation to recent use among younger adults.

Among ever users, ‘to deliver nicotine’” was the leading reason for use (30.7%), followed
by ‘friend or family member used them’ (30.2%), ‘to try to quit other tobacco products’
(22.6%), other reasons (22.1%), and ‘to deliver marijuana or cannabis’ (18.7%).
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DISCUSSION

This is the first study to assess use of flash drive-shaped e-cigarettes, including JUUL,
among US adults. Few adults use these products overall, including current cigarette smokers.
However, nearly half of current EVP users have tried the products, and more than one-third
of current EVP users currently use them.

These findings, coupled with sales data® showing that flash drive-shaped EVPs now
comprise a sizeable portion of the US e-cigarette market, suggest these products appeal

to existing adult EVP users for multiple reasons. Our finding that the odds of ever use of

the products increases as age decreases is unsurprising given the products’ popularity among
youth, as well as estimates from other studies of high rates of JUUL use among younger
adults.11 Notably, current use of JUUL among 15-17 year olds in 2018 (6.1%) is more

than threefold higher than adult current use estimates in this study (2.0%).” Moreover, our
study comprehensively assessed JUUL and other brands of flash drive-shaped EVPs, so a
comparable youth estimate could be even greater.”

Nicotine delivery was a primary reason for use cited in our study. JUUL features nicotine
salts, which allow for high nicotine levels to be inhaled with less irritation than freebase
nicotine.12 Stronger and more efficient delivery of nicotine in EVPs may increase their
acceptability as a complete substitute for combusted tobacco products among adult smokers.
However, the finding that 22.6% of ever users used the devices to try to quit tobacco
products suggests that smoking cessation is not the predominant reason for use among
adults. Additionally, the available scientific evidence on the use of these products among
youth suggests that these products pose significant risks for youth, including the potential for
nicotine addiction.” Of particular concern, frequency of JUUL use assessed among 15-17
year olds in 2018 suggests regular rather than experimental use.’ Citing concerns about
young people, the US Food and Drug Administration has enhanced enforcement of minor
sales restrictions and plans to implement new regulatory efforts to prevent youth e-cigarette
access and use.13

These findings, taken together with recent estimates of youth JUUL use,” have international
significance because JUUL is currently expanding globally.14 The company has amassed
substantial investments which could fuel these expansions, including a 35% stake from
tobacco manufacturer Altria.1®> JUUL recently launched in Canada and the UK and
announced test markets in Switzerland, but was banned by Israel because of concerns about
high nicotine levels.1> Knowledge of the patterns of use of these products among both adults
and youth can help inform public health policy and practice, including efforts to prevent
youth access to and use of these products, while continuing to assess their potential to help
adult smokers quit completely.

Finally, the finding that flash drive-shaped EVPs are being used for marijuana reveals the
diverse landscape of EVP product offerings and patterns of use. The devices’ discreet shape
and ability to be modified by consumers for use with nicotine or marijuana—coupled with
a lack of characteristic odour from aerosolised cannabis—could complicate enforcement of
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existing restrictions on public marijuana use, and could involuntarily expose bystanders to
harmful toxicants.

This study is subject to limitations. First, SummerStyles is a web-based survey and may be
subject to coverage and non-response biases. However, data are weighted to be nationally
representative, and prior Sty/estobacco use estimates align closely with large cross-sectional
surveys.16 Second, small sample sizes for some subgroups resulted in unstable estimates that
were not presented. Third, self-reported data may be subject to bias.

Public health implications

Few US adults use flash drive-shaped EVPs, and less than one-fourth of ever users cite
tobacco cessation as a reason for use. As these products are more commonly used among
youth than adults, efforts are warranted to prevent youth access to and use of flash
drive-shaped EVPs while continuing to assess their potential to help adult smokers quit
completely.

Funding
The authors have not declared a specific grant for this research from any funding agency in the public, commercial
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What this paper adds

JUUL, a USB flash drive-shaped electronic vapour product (EVP), debuted
in the USA and rapidly achieved 75% market share. JUUL is currently
expanding to other markets outside the USA.

This is the first national estimate of use and reasons for use of JUUL and
other EVPs shaped like flash drives among adults.

About one in 13 adults have ever used flash drive-shaped EVPs including
JUUL in 2018, with nicotine content and friend or family use driving ever
use.

Understanding the use of emerging EVP types can inform strategies to
maximise any potential benefits for adult cessation and minimise risks of
youth initiation.
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