1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Tob Control. Author manuscript; available in PMC 2023 September 01.

-, HHS Public Access
«

Published in final edited form as:
Tob Control. 2022 September ; 31(5): 659-662. doi:10.1136/tobaccocontrol-2020-056455.

Sources of flavoured e-cigarettes among California youth and
young adults: associations with local flavoured tobacco sales
restrictions

Shivani Mathur Gaiha?, Lisa Henriksen?, Bonnie Halpern-Felsher!, Todd Rogers3, Ashley L
Feld3, Jennifer Gaber3, Elizabeth Andersen-Rodgers?

Division of Adolescent Medicine, Department of Pediatrics, Stanford University School of
Medicine, Stanford, California, USA

2Stanford Prevention Research Center, Stanford University School of Medicine, Stanford,
California, USA

SCenter for Health Analytics, Media, and Policy, RTI International, Research Triangle Park, North
Carolina, USA

4California Tobacco Control Branch, California Department of Public Health, Sacramento,
California, USA

Abstract

Purpose—This study compares access to flavoured JUUL and other e-cigarettes from retail,
online and social sources among underage and young adult e-cigarette users who live in California
jurisdictions that restrict sales of flavoured tobacco with the rest of the state.

Methods—An online survey used social media advertisements to recruit participants (n=3075,
ages 15-29) who lived in one of nine jurisdictions that restrict sales (n=1539) or in the rest

of state, and oversampled flavoured tobacco users. Focusing on past-month e-cigarette users
(n=908), multilevel models tested whether access to flavoured JUUL and other e-cigarettes from
retail, online and social sources differed by local law (yes/no) and age group (15-20 or older),
controlling for other individual characteristics.

Results—The percent of underage users who obtained flavoured JUUL and other e-cigarettes in
the past month was 33.6% and 31.2% from retail, 11.6% and 12.7% online, and 76.0% and 70.9%
from social sources, respectively. Compared with underage and young adult users in the rest of
California, those in localities that restrict the sales of flavoured tobacco were less likely to obtain
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flavoured JUUL from retail sources (Adjusted OR=0.54, 95% CI 0.36 to 0.80), but more likely
to obtain it from social sources (Adjusted OR=1.55, 95% CI 1.02 to 2.35). The same pattern was
observed for other brands of flavoured e-cigarettes.

Conclusion—Although local laws may reduce access to flavoured e-cigarettes from retail
sources, more comprehensive state or federal restrictions are recommended to close the loopholes
for online sources. Dedicated efforts to curtail access from social sources are needed.

INTRODUCTION

Brick-and-mortar retailers are a major source of e-cigarettes for youth. According to the
2019 Youth Risk Behavior Survey, 8.1% of US high school students who used e-cigarettes
in the last 30 days reported buying them at a store, 3.6% bought them online, 21.3% gave
someone else money to buy them, 11.1% got them from someone who could legally buy
them, 42.8% borrowed them, 11.6% got them some other way and 1.6% took them from

a store or another person.! In California, where this research was conducted, 31% of high
school students who used and paid for e-cigarettes in the past 30 days bought them from a
retail store, 9% bought them online, 58% obtained them from social sources and 2% from
other sources.?

By 2019, the majority of US high school and middle school students who use e-cigarettes

in the past 30 days named JUUL as their favourite brand.3 Among US youth (ages 12-17)
who used flavoured JUUL in the past month, 74% obtained it from a retail source, 6% online
and 52% from a social source in 2018.4 With concern for JUUL’s contribution to the youth
e-cigarette public health crisis,® California’s State Attorney General sued JUUL Labs, citing
inadequate online age verification, violation of laws prohibiting sales to minors, as well as
advertising and labelling practices.®

Given evidence that flavours enhance the appeal of e-cigarettes to youth,” multiple US states
and 304 localities had restricted the sales of flavoured e-cigarettes and other tobacco by
February 2021.8 Local sales restrictions in California and elsewhere are associated with high
retailer compliance,? significant reductions in sales of flavoured tobaccol® 11 and reductions
in youth use of these products.}2-14 However, there is limited evidence as to how sales
restrictions affect youth access to e-cigarettes. To address this important gap and to inform
ongoing litigation, the current study surveyed California youth and young adults about
self-reported access to retail, online and social sources of JUUL and other e-cigarettes. We
hypothesised that residing in a jurisdiction that restricts sales of flavoured tobacco (including
e-cigarettes) would be associated with lower odds of accessing flavoured JUUL and other
e-cigarettes from retail sources.

METHODS

Data are from an online survey of youth and young adults (n=3075, ages 15-29) that

was designed to evaluate local sales restrictions on flavoured tobacco in California.®
Advertisements on Facebook and Instagram recruited respondents based on their self-
reported location (county and city/town): half (n=1539) lived in one of nine jurisdictions
with a local law restricting flavoured tobacco sales, and the other half (n=1536) lived in the
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rest of California without local sales restrictions. Data were collected in January to March,
2019 and 83.2% of persons who screened as eligible participated. A waiver of parental
consent was approved by the RTI International Institutional Review Board.

This analysis focuses on the subset of participants who reported using flavoured JUUL
(n=602) and/or other e-cigarettes (n=650) in the past 30 days. Participants indicated all

the ways they obtained the products in the past 30 days from this list: (1) vape, smoke

or head shop, (2) another type of store (eg, convenience store, liquor store, gas station),

(3) JUUL.com, (4) other retail website, (5) social media, (6) family member, (7) gave
someone money to buy it, (8) friends, (9) someone at school and (10) other. Source 5 was
omitted from the question about other flavoured e-cigarettes because we were not aware of
evidence that the products were available from social media. Responses were then collapsed
into retail sources (1-2), online sources (3-5) and social sources (7-9). Individual-level
sociodemographic information assessed age (15-20 vs 21-29), gender, sexual orientation,
race/ethnicity and household finances.

Descriptive statistics were tabulated by source (retail, online and social) separately for
JUUL and other e-cigarettes. Propensity score weights were created based on age group,
race/ethnicity, gender and parents’ education. These weights were applied to balance
demographic differences in the subset of survey participants who used either flavoured
JUUL or other flavoured e-cigarettes (n=908) in jurisdictions where local law restricts sales
of flavoured tobacco compared with the rest of California. Multi-level logistic regression
(454 participants clustered in jurisdictions and 454 in the rest of California) modelled six
outcomes: access to flavoured JUUL from retail, online and social sources, and access to
other flavoured e-cigarettes from each source, including sociodemographic covariates. Data
were analysed using Stata V.15.1.

Descriptive statistics for unweighted and weighted data are summarised in online
supplemental file. Among past-month flavoured JUUL users who were underage (ages 15—
20), 33.6% (95% CI 27.9 to 39.7) reported obtaining the product from a brick-and-mortar
retailer in the past month, and 11.6% (95% CI 8.1 to 16.4) reported obtaining flavoured
JUUL online (see online supplemental file). In the past month, 31.2% (95% CI 25.5 to
37.5) of underage users reported obtaining flavoured e-cigarettes other than JUUL from
retail stores and 12.7% (95% CI 8.9 to 17.7) purchased them online. Social sources (friend,
someone at school, giving someone else money to buy it) were most common for underage
users of flavoured JUUL (76.0%, 95% CI 70.3 to 80.9) and other e-cigarettes (70.9%, 95%
Cl 64.6 to 76.5) (see online supplemental file).

As hypothesised, participants who lived in a jurisdiction with a local law that restricts
flavoured tobacco sales were significantly less likely to report obtaining flavoured e-
cigarettes from retail sources in the past month, both for JUUL (Adjusted Odds Ratio
AOR=0.54, 95% CI 0.36 to 0.80) and other e-cigarettes (AOR=0.48, 95% CI 0.32 to 0.72)
(see table 1). Living in a jurisdiction with a local sales restriction was not associated with
a lower likelihood of obtaining a flavoured JUUL or other e-cigarettes from online sources
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in the past month (see table 1). However, local sales restrictions were associated with higher
odds of obtaining flavoured e-cigarettes from social sources in the past month, both for
JUUL (AOR=1.55, 95% CI 1.02 to 2.35) and for other e-cigarettes (AOR=1.94, 95% CI 1.29
to 2.90).

Controlling for residence (local law vs rest of California), underage users were significantly
less likely than young adult users (ages 21-29) to obtain flavoured JUUL (AOR=0.61,

95% CI 0.40 to 0.90) and other e-cigarettes (AOR=0.26, 95% CI 0.17 to 0.38) from retail
sources. Similarly, underage users were significantly less likely than young adult users to
obtain flavoured JUUL online (AOR=0.54, 95% CI 0.31 to 0.94). However, underage users
of other e-cigarettes were just as likely as legal-age users to report obtaining flavoured
products online. Participants who reported that household finances did not meet or just met
basic expenses were significantly less likely than their peers to report purchasing flavoured
e-cigarettes other than JUUL online in the past month (AOR=0.46, 95% CI 0.22 to 0.95).

Compared with young adult e-cigarette users, underage users were more than two times as
likely to obtain flavoured JUUL from social sources (AOR=2.19, 95% CI 1.44 to 3.30)
and three times more likely to obtain other flavoured e-cigarettes from social sources
(AOR=3.07, 95% CI 2.04 to 4.64). Women were just as likely as men to obtain flavoured
JUUL from social sources but more likely than men to obtain flavoured other e-cigarettes
from social sources (AOR=1.67, 95% CI 1.11 to 2.53). Race/ethnicity and identifying as
LGBTQ (Lesbian, Gay, Bisexual, Transgender, Queer) were not associated with how users
obtained flavoured JUUL or other e-cigarettes.

DISCUSSION

Results from this statewide survey of youth and young adults suggest that at least 1 in 3
underage users of JUUL or other e-cigarettes purchased flavoured products from brick-and-
mortar retailers and 1 in 10 obtained these products online in the past month. These results
underscore concern about high rates of underage sales of e-cigarettes found in a study with
decoys (ages 18-19) in California.16

As hypothesised, living in a jurisdiction that restricts sales of flavoured tobacco was
associated with significantly lower odds of youth obtaining flavoured JUUL and other e-
cigarettes from retail sources. Evidence of important gaps in local laws were also observed.
Youth and young adults living in a jurisdiction that restricts the sales of flavoured tobacco
were just as likely to report obtaining flavoured e-cigarettes online as their peers in the rest
of California. To address these apparent loopholes in local laws, more comprehensive state
and/or federal laws are needed to increase vendor compliance with age-of-sale regulations in
the brick-and-mortar retail environment and reduce youth access online.

Compared with underage users in the rest of the state, those in a jurisdiction with a

local sales restriction were more likely to obtain flavoured JUUL and other e-cigarettes
from social sources. Therefore, interventions to address social sources of e-cigarettes are
also warranted. That female youth were significantly more likely than male youth to
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obtain flavoured e-cigarettes (other than JUUL) from social sources suggests that tailoring
messages to young women may be an effective prevention strategy.

Study strengths include oversampling to obtain a sufficient sample of past-month flavoured
e-cigarette users, as well as linking data about participants’ residence with policy data about
local laws that restrict flavoured tobacco sales. Propensity score weighting adjusted for
demographic differences between those who lived in a jurisdiction with a local law and those
in the rest of the state. In addition, brand-specific data about JUUL are helpful to inform
ongoing litigation about the manufacturer’s online sales practices.®

Although a majority of underage users obtained flavoured e-cigarettes from social sources,
this study was not designed to assess the online and retail origins of social sources. Research
with social network data are needed to better characterise these distribution chains. This
study did not address tobacco-flavoured e-cigarettes, which could underestimate youth
access from all sources. The cross-sectional design is not suitable for drawing causal
inferences about the impact of local laws. Due to low representation of some racial/ethnic
groups in the sample, some priority populations (defined by higher rates of tobacco use)
were combined. Future studies with larger samples of past-month users are needed to inform
racial/ethnic and gender-specific differences in youth access and response to tobacco retail
restrictions.

Evidence from this study suggests that local laws to restrict sales of flavoured tobacco

may reduce underage users’ access to flavoured e-cigarettes in brick-and-mortar stores.
Such laws should have sufficient funding earmarked for routine compliance checks and
enforcement, with penalties that include license suspension and revocation.1” To remedy
concerns about online sources in this study and others,18-20 stricter enforcement of online
age verification and restrictions on postal delivery will be necessary to implement the new
federal law, the Preventing Online Sales of E-Cigarettes to Children Act.2! Additionally,
continued social norm strategies are needed to support state and local laws to restrict
flavoured tobacco sales. School prevention curricula and media campaigns that denormalise
e-cigarette use could address social sources to complement local, state and federal efforts to
reduce youth access to e-cigarettes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What this paper adds

. Local sales restrictions on flavoured tobacco (including e-cigarettes) are
associated with high rates of retailer compliance, decreased sales and lower
use among youth.

. This study compared how underage and young-adult users obtain flavoured
JUUL and other e-cigarettes in jurisdictions with a local sales restriction on
flavoured tobacco versus the rest of the state.

. Youth and young adults residing in jurisdictions that restrict sales of flavoured
tobacco were less likely to obtain flavoured e-cigarettes from retail sources,
and more likely to obtain it from social sources than their peers in the rest of
the state.
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