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Abstract

Purpose: New oral nicotine products (ONPs), often advertised as “tobacco-free” (i.e., pouches,
gum, lozenges, gummies), come in nontobacco flavors appealing to adolescents. It is unknown
how adolescent willingness to use ONPs differs by product type and flavor, and whether
sociodemographic disparities exist.

Methods: Adolescent never tobacco product users (n = 1, 289) in ninth or 10th grade from
11 high schools in Southern California were surveyed in fall 2021 about ever and past 6-month
use of ONPs and sociodemographic characteristics. Adolescents were randomized to view five
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different ONPs in either fruit or mint flavor, and asked to rate their willingness to use each
product. Multivariable logistic random effect-repeated measures regression examined associations
of product type, flavor, and sociodemographic characteristics with any willingness to use ONPs.

Results: Compared to traditional smokeless tobacco (willingness = 17.8%), adolescents reported
greater willingness to use ONPs (gum, 28.2%; pouches, 21.1%; lozenge, 22.4%; gummies,
24.1%); adjusted odd ratios [aORs] 1.25-1.84; p-values<.001). Mint flavor (23.3%) compared

to fruit flavor (21.4%), significantly increased odds of willingness to use across all ONPs (aOR
[95%CI] = 1.15 [1.05, 1.26], p = .004). Younger adolescents (ninth, 24.2% vs. 10th grade, 21.4%)
and LGBTQ+ (34.2%) versus heterosexual (19.7%) and cisgender (18.8%) adolescents were more
willing to use these products.

Discussion: Adolescents reported greater willingness to use new ONPs compared to traditional
smokeless tobacco. Adolescents who were younger (vs. older adolescents) or identified as
LGBTQ+(vs. heterosexual and cisgender) were more willing to use new ONPs. Efforts to monitor
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adolescents’ willingness to use and actual use of these products are warranted.
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A growing sector of new oral nicotine products (ONPs) (i.e., nicotine pouches,
nontherapeutic gums, nontherapeutic lozenges, and gummies) are marketed and sold in

the United States [1]. These products constitute a new category that differs from existing
therapeutic oral nicotine and tobacco products and possesses unique characteristics (e.g.,
appealing flavors) that might attract adolescent users. Although some novel ONPs may have
similar ingredients to therapeutic ONPs, they are sold and federally regulated as recreational
(nontherapeutic) tobacco products and are available in a wider variety of flavors (e.g.,
‘cherry bomb’) and formulations (e.g., gummies). Unlike existing recreational oral tobacco
products (e.g., smokeless chewing tobacco), novel ONPs possess sleek packaging, do not
use tobacco leaves, and do not use the term tobacco in their marketing (see Figure 1).

It is unknown whether novel ONPs appeal to adolescents who have never used nicotine,
which particular products might be most appealing, and if specific demographic groups
are disproportionately susceptible to using these products. Use of traditional smokeless
oral tobacco among adolescents and young adults has decreased over the past decade
[2-4], with 3.6% of US high school students in 2021 [5] and 0.6% of California high
school students in 2019-2020 [6] reporting current smokeless tobacco use. In tandem, US
advertising expenditures on smokeless tobacco have steadily decreased since 2016, totaling
$567,262,000 in 2020 [7]. While these trends are promising for public health, novel ONPs
may be perceived more positively by adolescents than traditional smokeless tobacco due
to their adolescent-friendly features (e.g., “tobacco-free” marketing moniker, discreetness,
variety of flavors). Recent findings from the 2021 National Youth Tobacco Survey (NYTS)
found that 1.9% of adolescents reported ever using of nicotine pouches, and less than

1% (0.08%) were current nicotine pouch users [5]. Evidence of whether adolescents are
more likely to use novel ONPs compared to traditional smokeless tobacco would provide
an empirical benchmark to guide various regulatory decisions about these products. If
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novel ONPs disproportionately appeal to certain demographic subpopulations, regulatory
approaches to these products might take into account the implications for health disparities.
Additionally, evidence on whether certain flavors of novel ONPs appeal to adolescents could
further inform which flavors should be restricted or allowed to be marketed. The United
States Food and Drug Administration (FDA) recently authorized marketing and sales of
nicotine gum and lozenges manufactured by Altria Group, Inc—the maker of Marlboro
brand cigarettes—in mint flavors (i.e., Verve Discs Blue Mint, Verve Discs Green Mint,
Verve Chews Blue Mint, and Verve Chews Green Mint) [8]. More recently, the FDA issued
a warning letter to the manufacturer VPR Brands LP (doing business as, “Krave Nic”),
which markets gummies that have 1 milligram (mg) of nicotine each and are available

in three flavors—Blueraz, Cherry Bomb, and Pineapple [9]. Use of any nicotine during
adolescence is concerning given the harmful effects of nicotine on the developing brain
[10-13]. Several manufacturers of novel nicotine pouches, gums, and lozenges have applied
to the FDA to market their products in mint flavors as well as various unique fruit flavors
(e.g., blue-raspberry, pomegranate) and are awaiting FDA regulatory decisions [14,15]. In
addition to FDA regulatory decisions, many states and localities have restricted the sale of
flavored tobacco products [16]. Appeal of flavored ONPs to adolescents should be taken into
account at the state and local levels.

Use of new ONPs among adolescents is a growing problem. Our research recently found
that adolescents were more likely to have used novel ONPs (e.g., gums, gummies) than most
other nicotine/tobacco products, including combustible cigarettes [17]. To our knowledge,
research has not yet examined adolescents’ willingness to use hovel ONPs in comparison
to traditional smokeless tobacco. The current study, among adolescents who reported never-
use of any tobacco/nicotine product, examined self-reported willingness to use several
types of commercially marketed oral nicotine and tobacco products. We hypothesized that
adolescents would report greater willingness to use novel nicotine gums, lozenges, and
gummies compared to traditional oral smokeless tobacco and higher intention to use fruit-
versus mint-flavored oral tobacco products. We also examined sociodemographic correlates
of willingness to use oral nicotine products.

Study sample and procedures

Public high schools in the Southern California region (i.e., Los Angeles, Riverside, San
Bernardino, Orange, and Imperial counties) were approached about participating in a
longitudinal cohort study on adolescent health behavior. Approximately 70 schools were
approached about participating in the study to maximize diversity in sociodemographic
characteristics of the sample, with a focus on recruiting schools representing adolescents
from a wide variety of racial/ethnic backgrounds, socio-economic statuses, and suburban/
urban areas. A total of 11 schools in eight school districts agreed to participate in the
study. Recruitment of ninth graders from these 11 schools was conducted in two waves.
Participation involved completing surveys semiannually. The survey reported here was
administered September—December 2021.
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Students completed in-classroom surveys collected on-site at their respective schools via
self-administered computerized assessments. Students absent during data collection days
were sent a link to the survey and invited to complete the electronic survey remotely
outside of their class time (49.0% of students in the analytic sample). Among adolescents
who completed the oral nicotine and tobacco use measures (N = 1,393), ever-users of
any nicotine or tobacco product (i.e., combustible cigarettes, e-cigarettes, hookah, cigars/
cigarillos, ONPs) were excluded from analyses (n = 104), leaving an analytic sample of
1,289 participants.

Ethics statement

Measures

The study was approved by the University of Southern California Institutional Review
Board. Written parental consent and adolescent assent were obtained prior to data collection.

Willingness to use oral nicotine products (ONPs).—The FDA provides guidance
regarding tobacco product perception and intention methodologies for assessing intention

to use novel products [18], which we applied here. Participants received the following

text: “Below are various types of nicotine products, including ones you can eat, suck

on, or chew. We’re curious about whether you would try using any of them if you

were offered them by a friend or someone you trust.” Next, participants were displayed
pictures of each of the following product types: nontherapeutic nicotine gum, nicotine
pouch, nontherapeutic nicotine lozenge, nicotine gummy, and smokeless tobacco (see Figure
1). Pictures were taken from mass-marketed manufacturer and distributor websites and

were embedded as static images within the survey. Below the picture of each product, the
question, “Would you use this product?” was displayed with the following responses: never,
most likely not, probably not, not sure, maybe, probably yes, most likely yes, absolutely.
Following previous research [19-21], responses were recoded into a dichotomous outcome
separating non-willing (never [ = 0]) versus willing (all other responses [ = 1]). To examine
differences in willingness to use each product type and the effect product flavor may have on
willingness to use each product, participants were randomized in a 1:1 ratio to view each of
the oral products in either a mint or fruit flavor, except for the gummy product which is only
available in fruit flavors (participants randomized to either “Cherry Bomb” or “BlueRaz”
gummy).

Sociodemographic characteristics

Adolescents self-reported sexual identity (heterosexual, asexual, bisexual, gay, lesbian,
pansexual, queer, questioning, prefer not to disclose), gender identity (male/masculine,
female/feminine, transgender male, transgender female, gender variant/nonbinary, another
gender, prefer not to disclose), race/ethnicity (Hispanic, Non-Hispanic: American Indian/
Alaska Native, Asian, Black/African American, Native Hawaiian/Pacific Islander, White,
multiracial, another race, not reported), and highest parental/caregiver education (eighth
grade or less, less than high school, high school graduate, some college, college graduate,
advanced degree, do not know). Family finances were assessed using the following item:
“Think about your family when you were growing up, from birth to age 16. Would you say
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your family during that time was...,” with the following corresponding response options:
“Pretty well off financially,” “About average,” “Financially struggling or in poverty,” or “It
varied.” All variables were assessed with investigator-defined, forced-choice, self-reported
items.

For descriptive purposes, we reported frequencies for each raw response category. Due to
small cell sizes for particular response categories, for primary analyses we collapsed some
responses and then recoded the following variables: family finances (financially struggling
or in poverty vs. all other categories), highest parental education (less than high school,
high school graduate, some college or college degree, advanced degree, or do not know),
race/ethnicity (Hispanic, Non-Hispanic, Asian, all other races [i.e., American Indian/Alaska
Native, Black/African American, Native Hawaiian/Pacific Islander, White, multiethnic/
multiracial, and another]), gender identity (male/masculine, female/feminine, transgender/
non-binary), and sexual identity (heterosexual, all other sexual identities [LGB+]).

Data analytic plan.—Using X2 tests, we examined differences in average prevalence

of willingness to use new ONPs, stratified by product type, flavor, and sociodemographic
characteristics (see Figures 2 and 3). In the main analysis, mixed model logistic regression
including random effects to allow for both within and between-subject factors was used

to test the association of product type, flavor, and demographic variables with odds

of willingness to use (yes/no). Using outcome data for use willingness for all five

products, we first tested a multivariable model in which within-subject (i.e., product type
[smokeless tobacco as referent category]) and between-subject (i.e., sociodemographic
variables) were simultaneous regressors. Next, interaction terms were separately added

in subsequent models to test whether associations of flavor type with use willingness
differed between mint and fruit flavors (product type x flavor) and whether associations

of product type or flavor with use willingness differed by sociodemographic characteristics
(product type x sociodemographic and flavor x sociodemographic). Analyses were tested
in Mplus version eight using multilevel random effects [22]. Product type and flavor were
nested within adolescents via two-level hierarchical modeling, and the effect of adolescent
clustering within schools was adjusted by the complex design option [23]. Missing data

on demographics were managed with full information maximum likelihood estimation.
Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated with statistical
significance set at p < .05 (2-tailed). Benjamini-Hochberg multiple-testing corrections were
applied to control the false-discovery rate at 0.05 [24].

Study sample

Demographic characteristics of the analytic sample of 1,289 never-users of combustible
cigarettes, e-cigarettes, hookah, cigars/cigarillos, or ONPs are reported in Table 1.

The sample included about half ninth grade and half 10th grade students and was
demographically diverse (31.6% Hispanic, 48.5% Asian, 10.4% multiracial, 5.1%
transgender/nonbinary identity, 15.6% nonheterosexual identity, 24% with neither parent
with a college degree).
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Associations of product type, flavor, and sociodemographic factors with willingness to

use ONPs

Before the primary regression model was examined, we tested bivariate associations among
all independent variables to check for the multicollinearity violation [25]. We examined
Cramer’s VV measuring the strength of association or dependency between two categorical
variables. Cramer’s V estimates of all bivariate associations ranged from 0.03 (grade -
financial status) to 0.46 (gender identity-sexual identity), which showed weak to moderate
associations. No strong effect size (>0.6) was detected, and therefore our primary regression
model did not have the multicollinearity issue.

In the multivariable regression model 1 (Table 2, Model 1) including five product types

and all sociodemographic covariates as simultaneous main effects regressors, product type
was associated with willingness to use ONPs. Compared to smokeless tobacco (17.8%),
willingness to use nontherapeutic gum (28.2%; adjusted odds ratio [AOR], 95%Cl = 1.84
[1.68, 2.02]), pouches (21.1%; AOR [95%CI] = 1.25 [1.13,1.38]), nontherapeutic lozenges
(22.4%; AOR [95%CI] = 1.34 [1.22, 1.46]), and gummies (24.1%; AOR [95%CI] = 1.47
[1.34, 1.62]) were significantly higher (p-values<.001; see Figure 2A). Collapsed across the
five products, high school grade, gender identity, and sexual identity were significantly
associated with increased willingness to use any oral nicotine product (see Table 2).
Adolescents in 10th grade (21.4%) versus ninth grade (24.2%) had decreased odds of
willingness to use ONPs (AOR [95%CI] = 0.72 [0.55, 0.92], p=.004). Also, students
reporting their gender identity as female/feminine (24.8%; AOR [95%ClI] = 1.36 [1.03,
1.80], p=.02) or transgender/nonbinary (33.8%; AOR [95%CI] = 1.64 [1.18, 2.95], p
=.004) had greater odds of willingness to use ONPs than cisgender male adolescents
(18.8%). Compared to heterosexual adolescents (19.7%), LGB + adolescents (35.7%) had
greater odds of willingness to use ONPs (AOR [95%CI] = 1.89 [1.30, 2.75], p < .001).

No significant associations were detected for race/ethnicity, highest parental education, or
family finances after adjusting for other covariates, though Hispanic ethnicity and financially
struggling were associated with greater odds of willingness to use ONPs in unadjusted
analyses (Figure 3). Each of the demographic and product type associations was replicated
in a second model (Table 2, Model 2) that excluded gummies data and additionally included
the flavor variable. The model also found that mint flavor significantly increased odds of use
intention compared to fruit flavor (23.3% vs. 21.4% presented in Figure 2B; AOR [95%CI]
=1.15[1.05, 1.26], p=.004).

Interaction tests

The association of product type with willingness to use ONPs was not moderated by flavor
(product type x flavor, p = .25; Table 3). Omnibus tests of whether the effect of product
type and flavor on use intention differed by each sociodemographic factor were also not
significant (product type x sociodemographic and flavor x sociodemographic characteristics
p-values = .07).

Sensitivity analysis

Among the analytic sample, 49.0% students completed the survey remotely outside of
their class time, and there was a significant bivariate association between survey type and
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willingness to use (21.1% willing for in-class survey vs. 23.7% for Online survey; p=.02).
To address the possibility that survey type impacted our findings, we conducted a sensitivity
analysis of primary multivariable regression models, additionally adjusting for survey type
covariate (see Table Al in the Online Supplemental Material). No meaningful differences
between primary and sensitivity analyses were detected.

Discussion

This study provides new information about adolescents’ interest in using novel ONPs. The
main findings indicate that nicotine and tobacco naive adolescents are more willing to use
nontherapeutic nicotine gums, lozenges, pouches, and gummies compared to traditional
smokeless tobacco and show a slight preference for mint versus fruit flavored oral products.
Additionally, the study found substantial sociodemographic disparities in willingness to use
these new ONPs, with adolescents who were younger, female, or LGBTQ+ (i.e., lesbian,
gay, bisexual, transgender, queer, and other nonheterosexual and or non-cisgender identities)
being more willing to use ONPs.

There are several reasons why adolescents might be more willing to use new ONPs than
traditional oral smokeless tobacco. Novel ONPs do not mention the term tobacco on their
packaging, which eliminates a deterrent that is present in traditional oral smokeless tobacco
products. Public health campaigns have successfully increased adolescents’ knowledge

of harms of tobacco; therefore, tobacco-containing products may be perceived as having
adverse health effects that do not correspond to new ONPs [26,27]. Given the proliferation
of nicotine products advertised as “tobacco-free,” public health campaigns should now
teach adolescents that nicotine is harmful to them regardless of whether it is synthetic or
tobacco-derived. Novel ONPs also require no spitting (unlike smokeless tobacco) and have
the appearance of candy, gum, or mints. Thus, these products can be used discreetly and
hidden from parents, teachers, and other authority figures. In addition, novel oral products
have a modern and sleek design that is uncommon to traditional oral tobacco products and
may be enticing to adolescents [28]. This is concerning because the sleek, discreet design of
JUUL and other pod-based or disposable nicotine vaping products appeals to adolescents
[29] and likely contributed to the adolescent vaping epidemic [30]. Further, emerging
products appear to be an important addition to tobacco company portfolios, particularly

for established companies [31-34]. For example, Altria, the parent company of Philip Morris
USA, owns Skoal (smokeless tobacco), Marlboro (cigarettes), Black & Mild (little cigars),
and a minority stake in JUUL(35%) [34,35]. Therefore, continued efforts to denormalize

all forms of nicotine/tobacco use, including through adolescent-led public health campaigns,
are needed.

Results are consistent with the extant literature that has overwhelmingly found that both
fruit- and mint-flavored tobacco products appeal to adolescents [36-38]. Adolescents in
this study had slightly greater odds of willingness to use mint-flavored than fruit-flavored
products. Mint and fruit are the most widely used tobacco product flavors among
adolescents [36-38]. Results are consistent with the 2021 NYTS, which found that mint
was the most commonly used flavor of smokeless tobacco and nicotine pouches among
US high school students [5]. Similarly, a nationally representative sample of adolescents
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in 2019 demonstrated that preference for mint-flavored JUUL pods was more prevalent
than preference for fruit-flavored JUUL pods among 10th and twelfth graders, especially
among frequent users [38]. Mint-flavored gum is more commonly used than fruit-flavored
gum [39] and therefore may be more familiar and appealing. In this study, the difference
in willingness to use mint-versus fruit-flavored products was small; however, prevalence of
adolescents’ use of mint-flavored ONPs warrants ongoing monitoring. FDA has proposed
rules prohibiting menthol, which tastes similar to mint, in cigarettes and cigars [40]. If
mint-flavored ONPs have long-term appeal to adolescents, prohibiting mint flavors may
protect public health. Appeal of mint-flavored ONPs to adolescents should be balanced
with their appeal to adults who smoke and seek a potentially less harmful nicotine/tobacco
product.

Differences in willingness to use ONPs by sexual and gender identity are mostly consistent
with previously identified tobacco use disparities. In this study, LGBTQ + adolescents were
more likely to be willing to use ONPs. Nationally representative research conducted in
2013-2016 [41] and 2020 [42] similarly found greater prevalence of past-month tobacco
use among LGB + compared to heterosexual adolescents. Moreover, a representative study
of middle and high school students in California found that transgender adolescents had
greater odds of cigarette smoking than cisgender adolescents [43]. Our study suggests that
LGBTQ + adolescents may be at elevated risk for using novel ONPs as well, and potentially
progressing to regular ONP use. Ongoing surveillance of ONP use is needed in this high-risk
population. In unadjusted analysis, our study also found greater willingness to use ONPs
among Hispanic adolescents than adolescents of another race or ethnicity. Non-Hispanic
White and Hispanic adolescents generally have higher tobacco use prevalence than Black
adolescents [42,44] and adolescents of another race/ethnicity [42]. However, use of snus,
which is comparable to ONPs in use experience [45], is highest among non-Hispanic White
adolescents [44]. Smokeless tobacco use prevalence is higher among non-Hispanic White
high school students than Hispanic or Black students [5]. Further, the findings from this
study are different from nationally representative data from the NYTS [46], which show that
smokeless tobacco use is traditionally concentrated in cisgender white youth, particularly
among males from nonurban regions [46]. The current study found that willingness to use
new ONPs was more prevalent among transgender/nonbinary youth, which is consistent
with regional data examining traditional smokeless tobacco also from California [47]. Other
studies of regions with similar or greater diversity have found interest and use of traditional
smokeless tobacco among Hispanic young adults but even higher prevalence among young
adults of Asian ancestry (relative to Hispanic) [48,49]. Our results suggest that novel ONPs
could draw Hispanic adolescents into tobacco product use.

Finally, in this study, we also found that a greater proportion of financially struggling
adolescents were willing to use ONPs, relative to adolescents who were well-off or average.
This finding, significant only in unadjusted analysis, is consistent with previous reports

of greater cigarette smoking prevalence among lower-income than among higher-income
adolescents [44]. Tobacco use disparities persist into adulthood, with disproportionately
high tobacco use prevalence among LGBTQ+ and lower-income adults [50]. Tobacco

use initiation with ONPs during adolescence has the potential to contribute to ongoing
tobacco use disparities. Prior research has shown that willingness to use tobacco products
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is predictive of future initiation of tobacco [51-54], and thus it is possible that ONPs may
potentially contribute to ongoing tobacco use disparities among adolescents. Regulatory
action authorizing marketing and sales of novel ONPs should account for the risks they may
carry for priority populations.

This study has limitations. Findings may not be representative of regions outside California
or of other age groups. However, the diversity of this sample is a notable strength, as
adolescent perceptions of smokeless tobacco and novel ONPs in racially/ethnically diverse
populations are understudied. All measures were assessed via self-report; thus, there is the
possibility of recall bias. These data are cross-sectional and thus we were not able to assess
whether willingness to use these products leads to actual product use, although previous
research has shown associations with other tobacco products among adolescents who have
never used tobacco products [55]. Longitudinal research measuring prospective associations
of willingness to use ONPs with subsequent product use would be informative. Additionally,
only a single picture of each oral nicotine product packaging was displayed with subsequent
willingness to use assessment to reduce participant burden. Thus, future studies are needed
to more rigorously assess knowledge, access, and perceptions of these new emerging
products in more granular detail. Finally, these data were examined only among nonusers

of any tobacco or nicotine product. Limiting the sample to nonusers enabled examination

of whether novel ONPs may appeal to nonusers and therefore encourage more adolescents
to initiate nicotine/tobacco use. Future studies should examine these associations and how
perceptions of and willingness to use ONPs may differ by current or ever tobacco product
use.

Implications and conclusions

Novel ONPs (i.e., nontherapeutic nicotine gum, mints, gummies, and pouches) with
nontobacco flavors like mint are potential tobacco regulatory targets that might reduce
adolescents’ interest in or willingness to use ONPs. Sales of tobacco/nicotine products
marketed as “tobacco-free” have substantially increased in the United States since 2016 [1]
and monitoring of these new ONPs, particularly as related to adolescent use, is warranted.
“Tobacco-free” labels have been found to increase young adults’ intention to use disposable
e-cigarettes [56], and may have a similar effect on adolescents’ intention to use ONPs.
Adolescents’ preference for mint flavors in novel ONPs is consistent with prior research
on e-cigarettes [38] and may warrant regulatory action. Given the recent emergence of
these ONPs, further data are needed to understand whether marketing these novel tobacco
products as “tobacco-free” is associated with increased use intention, as it may be difficult
for adolescents and other consumers to distinguish these new products from therapeutic
ONPs that have been authorized by the FDA. Marketing campaigns (e.g., “tobacco-free”
moniker) might increase interest from adolescents who are younger and LGBTQ+, as
participants from these subgroups were more willing to use ONPs in the current study.
Adolescents can develop nicotine dependence symptoms rapidly [57], and experimenting
with ONPs may lead to continued use and potential progression to inhalable nicotine/
tobacco products (e.g., cigarettes, e-cigarettes). To guide regulatory action, additional
research is needed to better understand how these new ONPs are perceived, used, and
associated with other tobacco/nicotine use among adolescents.
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IMPLICATIONS AND CONTRIBUTION

Sales of new oral nicotine products (ONPs) (i.e., nicotine pouches, gum, lozenges, and
gummies) are increasing in the United States. Adolescents were more willing to use
ONPs in mint (vs. fruit) flavor. Younger and LGBTQ + adolescents may be at greater risk
of using these products.
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Pictures oral products displayed participants in the experiment
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Figure2.

Willingness to use new oral nicotine products by product type and flavor®2. (A) is
willingness prevalence by oral nicotine product type. (B) is willingness prevalence by

product flavor (i.e., fruit or mint).
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Note? Analytic sample N=1289. Diflerences calculated using the 2 test. Groups not

sharing numerals are significantly different in Bonferroni-corrected post-hoc pairwise

contrasts. Error bars represent 95% confidence intervals.
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Figure 3.
Prevalence of willingness to use oral nicotine products by sociodemographic

characteristics.®P,

Note2 Analytic sample N = 1,289. P Differences calculated using the 2 test. Groups

not sharing numerals are significantly different in Bonferroni-corrected post hoc pairwise
contrasts.® The “Another Race/Ethnicity” race/ethnicity category includes American
Indian/Alaska Native, Black/African American, Native Hawaiian/Pacific Islander, White,
multiethnic/multiracial, and other. 9 The “transgender, nonbinary” category includes
transgender male, transgender female, gender variant/nonbinary, or other categories.

€ The “LGB+" category includes lesbian, gay, bisexual, asexual, queer, pansexual,

and questioning. Error bars represent 95% confidence intervals. (A-F) represent ONP
willingness prevalence across different sociodemographic characteristics.
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Table 1

Characteristics of study sample of never nicotine/tobacco users”

Variables? n (%)

High school grade

9th grade 630 (48.9)
10th grade 659 (51.1)
Race/ethnicity

Hispanic 405 (31.6)

Asian 621 (48.5)

White 84 (6.6)

Multiracial 133(10.4)
37 (2.9)

Another race/ethnicityc

Gender identity

Female or feminine 576 (44.9)
Male or masculine 600 (46.8)
Transgender or nonbinawd 65(5.1)
Prefer not to disclose 42 (3.3)
Sexual identity
Straight or heterosexual 942 (73.8)
LoB+¢ 199 (15.6)
Questioning or unsure 72 (5.6)
Prefer not to disclose 63 (4.9)
Highest parental education
Some high school or less 67 (5.2)
High school graduate 111 (8.7)
Some college 130(10.1)
College graduate 438 (34.1)
Advanced degree 357 (27.8)
Do not know 180 (14.0)
Family finances
Pretty well off financially 374 (29.2)
About average 710 (55.5)

Financially struggling or in poverty 42 (3.3)
It varied 153 (12.0)

aN = 1,298 never-users of combustible cigarettes, e-cigarettes, hookah, cigars/cigarillos, or oral nicotine.

bAvaiIabIe data Ns = 1,276-1.233

Clncludes American Indian/Alaska Native, Black/African American, Native Hawaiian/Pacific Islander, and “another” categories.
dlncludes transgender male, transgender female, gender variant/nonbinary, and “another” categories.

e . . .
Includes asexual, bisexual, gay, lesbian, pansexual, queer, and “another” categories.
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Table 2
Associations of product type, flavor, and sociodemographic factors with willingness to use oral nicotine
products
Regressors Model 127 Model 2P
Adjusted OR (95%Cl) p-value Adjusted OR (95%Cl) p-value
Product type
Traditional smokeless tobacco REF - REF -
Nonmedicinal nicotine gum 1.84 (1.68, 2.02) <0019 1.84 (1.67, 2.03) <0019
Nicotine pouches 1.25(1.13,1.38) <0019 1.25(1.12,1.38) <0019
Nonmedicinal nicotine lozenges  1.34 (1.22. 1.46) <0019 1.34(1.22,1.47) <0019
Nicotine gummiesc 1.47 (1.34,1.62) <0019 Not included -
Flavor
Fruit Not included - REF -
Mint Not included - 1.15 (1.05, 1.26) 0049
High school grade
9th grade REF - REF -
10th grade 0.72 (0.55, 0.92) 0049 074(0:56,0.94) o9
Race/ethnicity
Hispanic 1.30 (0.90, 1.88) .16 1.32(0.92, 1.90) 13
Asian 0.93 (0.66, 1.34} .73 0.94 (0.66, 1.34) 74
Another race/ethnicityd REF - REF B
Highest parental education
<High school 1.27 (0.74, 2.21) 38 1.33(0.77,2.32) 29
High school graduate 1.19 (0.73, 1.93) 49 1.18(0.72, 1.91) .50
Some college or college degree  REF - REF -
Advanced degree 1.02 (0.74, 1.39) 91 1.01(0.74,1.37) .96
Do not know 0.86 (0.57, 1.31) 49 0.93(0.62,1.42) 65
Family finances
Struggling or in poverty 1.10(0.51, 2.34) 81 1.13(0.52, 2.46) .73
Well-off, average, or varied REF - REF -
Gender identity
Male/masculine REF - REF -
Female/feminine 1.36 (1.03, 1.80) 029 1.36 (1.03, 1.81) 027
Transgender or nonbinarye 164 (1.18,2.95) 0049 163 (117, 2.94) 0089
Sexual identity
Heterosexual REF - REF -
Leg+” 1.89 (1.30, 2.75) <oor¥ 188(129,274) 0019

OR, odds ratio; 95%CI, 95% confidence interval.
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a . . .
Analytic sample N = 1,289 (tobacco nonusers who completed the experimental paradigm).

Binary logistic mixed random effect-repeated measures regression modeling (outcome: willingness to use [Yes/No]) includes all regressors
simultaneously. School-level clustering effects were adjusted using the complex analysis function.

Nicotine gummies product type includes candy flavor only and therefore Model 1 did not include flavor variable. In Model 2 which included the
flavor variable, data observations for nicotine gummies were excluded.

The “Another Race/Ethnicity” race/ethnicity category includes American Indian/Alaska Native, Black/African American, Native Hawaiian/Pacific
Islander, White, multiethnic/multiracial, and another.

e . . I . .
The “Transgender or nonbinary” category includes transgender male, transgender female, gender variant/nonbinary, or another categories.

f. . . . -

The “LGB+” category includes lesbian, gay, bisexual, asexual, queer, pansexual, and questioning.

gp—values were statistically significant after Benjamini-Hochberg corrections for multiple testing to control false-discovery rate at .05 (based on
2-tailed corrected p-value).
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Table 3

Interaction effects among study variables on willingness to use

Interaction terms Mode lal,b,c Model 2a,b,c
p-val ued pval ued
Product type x flavor NA .25
Product type interaction terms
Product type x high school grade 43 .34
Product type x race/ethnicity 12 .09
Product type x highest parental education .07 .10
Product type x family finances .09 14
Product type x gender identity .20 12
Product type x sexual identity .18 13
Flavor interaction terms
Flavor x high school grade NA .98
Flavor x race/ethnicity NA 51
Flavor x highest parental education NA .83
Flavor x family finances NA 37
Flavor x gender identity NA .64
Flavor x sexual identity NA 72

NA, not assessed.
aAnaIytic sample N = 1,289.

Binary logistic random effect-repeated measures mixed regression modeling (outcome: willingness to use [Yes/No]) includes all regressors
presented in Table 2 simultaneously. School-level clustering effects were adjusted using the complex analysis function.

c, . :
Each interaction term was separately tested.

d . N .
p-value from omnibus tests for multinomial variables.
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