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Abstract

Background Tobacco use among underage individuals is a public health concern. Timely data about tobacco
products, especially emerging products such as novel oral nicotine products (NPs), can provide critical information
for the prevention of underage tobacco use. With a recent federal law raising the legal age of purchase of tobacco
products from 18 to 21, it is of interest to benchmark awareness and use of tobacco products in the new underage
population, young adults 18-20 years old. This study provides estimates on awareness and use of tobacco products
among underage individuals 13-20 years old during May 2020 to August 2022 in the United States.

Methods Altria Client Services Underage Tobacco Use Survey (UTUS) is a repeated cross-sectional survey conducted
every quarter-year. A stratified random sampling approach was used to draw nationally representative samples of
household dwelling individuals 13-20 years old. Information about the awareness and use of tobacco products was
obtained via online self-administration or phone interviews after a consent/assent process.

Results A sizable portion of underage individuals were aware of NPs (~40% among youth and ~50% among
underage young adults), although past 30-day use was low (< 2%). The lowest levels of awareness and use were
observed for heated tobacco products and snus. E-cigarettes were the most used tobacco products among underage
individuals. Underage young adults (i.e., 18-20 year olds) were more likely to use tobacco products than youth (i.e,
13-17 year olds). There was no substantial change over time in the awareness and use of tobacco products during the
study period despite a slight increase in past 30-day prevalence of e-cigarette use among youth between quarter 1 of
2021 and quarter 2 of 2022.

Conclusions The awareness and use of tobacco products remained relatively stable between May 2020 and August
2022.There is a notable level of awareness of novel NPs among underage individuals.
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Background

The United States (US) Surgeon General declared youth
vaping an epidemic in 2018 [1]. National cross-sectional
studies have consistently demonstrated a rapid, increas-
ing trend in youth e-cigarette use alongside a steadily
decreasing trend in all other youth tobacco use between
2011 and 2019 [2, 3]. The rise in youth e-cigarette prev-
alence reached an inflection point recently. Accord-
ing to the National Youth Tobacco Survey, prevalence
of e-cigarette use among high school students dropped
from 27.5% to 2019 to 19.6% in 2020 (pre-COVID-19
pandemic); the most recent estimate was 11.3% in 2021
(during the COVID-19 pandemic) [4—6]. Timely market-
relevant data will be crucial to preventing any future
surges in youth tobacco use.

In the meantime, two novel tobacco product catego-
ries, oral nicotine products (NPs), which do not contain
tobacco leaf, and inhalable heated tobacco products
(HTPs), products that heat but do not burn tobacco, have
recently emerged in the US market. IQOS®, an HTP, was
the first of its kind authorized by FDA for sale in the US
in April 2019. Based on data from the 2017 International
Tobacco Control Youth Tobacco and E-cigarette Survey,
however, 9.1% of 16-19 year olds in the US were aware
of IQOS"® at that time [7]. Data from the 2019 National
Youth Tobacco Survey (NYTS), a US national school-
based survey, revealed that 12.8% of US middle- and
high-school students were aware of HTPs; 2.4% had ever
used an HTP, and 1.6% had used an HTP in the past 30
days [8]; data from the 2020 NYTS showed a similar past
30-day prevalence (1.4%) [4]. As for 18—20 year olds, data
from the 2019 Tobacco Use Supplement to the Current
Population Survey showed a similar level of awareness
of HTPs (13.3%) but lower level of ever use (0.96%) com-
pared to estimates for youth based on NYTS data [9].
With respect to NPs, the NYTS added questions related
to nicotine pouches in 2021 which showed that 1.9% of
high school and middle school students ever used nico-
tine pouches and 0.8% reported current use (Gentzke,
Wang et al. 2022).

In addition to new, emerging tobacco product catego-
ries, the federal minimum legal age to purchase tobacco
in the U.S. has recently changed from 18 to 21 years (i.e.,
in December 2019), creating a new underage population
of 18-20 year old individuals. Evidence suggests, at least
at the state and local level, that raising the minimum legal
age to purchase tobacco to 21 years reduces cigarette
smoking and vaping among 18-20 year olds [10-12].
Current school-based national surveys (e.g., NYTS, Mon-
itoring the Future, and the Youth Risk Behavior Surveil-
lance System) are not well-poised to evaluate tobacco use
among the 18-20 year old population as they may not
provide sufficient coverage of this population.
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Given the rapidly evolving underage tobacco use land-
scape and to complement existing government sur-
veys, Altria Client Services (ALCS) launched the ALCS
Underage Tobacco Use Survey (UTUS) in May of 2020 to
enhance the ability to obtain timely information related
to tobacco use that covers a broad range of traditional
and novel tobacco products among underage individu-
als, including the new underage population of 18—20 year
olds. The UTUS is a repeated cross-sectional survey that
collects data on underage tobacco use every quarter year.
Here we present findings from the UTUS between May
of 2020 (the second quarter of 2020) and August of 2022
(quarter 3, 2022). The data collection period coincides
with the COVID-19 pandemic, including a period when
multiple national government surveys were disrupted
(quarters 2—4, 2020). The main aim of this initial report
was to provide data over time on three major tobacco-
use-related milestones (i.e., awareness, ever use, and past
30-day use) of various tobacco products among under-
age individuals 13-20 years of age during May 2020 to
August 2022.

Methods

Study Period, Study Population, and sampling methods
UTUS was launched in May of 2020 and has been con-
ducted on a quarter-year schedule. Data from the second
quarter of 2020 to the third quarter of 2022 were used in
this analysis (see Table 1 for more details). The study pop-
ulation was household dwelling individuals 13-20 years
of age. Samples were drawn using a list-assisted, address-
based, stratified, random sampling method. The primary
sample units were residential housing units in the US,
including the 50 states and the District of Columbia,
obtained from the US postal service computerized deliv-
ery sequence file, and flagged as likely to contain a per-
son 13-20 years of age. First, housing units’ addresses on
the sampling frame were stratified by geographic regions,
urban/rural residence, and three age groups (13-15,
16-18, and 19-20 years old). Geographic regions were
the four census regions (i.e., Northeast, Midwest, South,
and West). The South region was further divided into
four subregions — Atlanta (Georgia), Charlotte (North
Carolina), Richmond (Virginia), and the rest of the South
region for surveys conducted during quarter four of 2020
to quarter one of 2022 to fulfill postmarket surveillance
requirements as mandated by the FDA.

Within each stratum, a random sample of addresses
was drawn. Invitation letters were sent to all sampled
addresses to ask an adult household member to enumer-
ate all household members. Up to two eligible individuals
were randomly selected from each household to partici-
pate in the survey. For potential participants 13—17 years
of age, parental/guardian consent and participant assent
were required. For potential participants 18-20 years
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of age, participant consent was required. The consent/
assent form contained information about the purpose of
the study, the survey procedure, potential risks and ben-
efits, steps to protect privacy, the voluntary nature of par-
ticipation, compensation for completing the survey, and
contact information of the Institutional Review Board
(IRB). In the consent/assent form, it was stated that the
survey was sponsored by a tobacco manufacturer. After
proper consents and assents were obtained, the selected
individuals were directed to complete the question-
naire. Participants received a code to obtain a $20 e-gift
card from Amazon or Target upon completion of the
survey. For participants 13-17 years of age, a parent
code was necessary to obtain the e-gift-card. The study
was approved and overseen by Sterling IRB (Protocol #:
ALCS-REG-20-10-CCR).

Assessment
Most respondents completed the survey via online self-
administration (99%) with a few completed via phone
interviews (1%) in English or Spanish. The survey con-
sisted of modules for the following nine tobacco product
categories: ecigarettes, cigarettes, cigars (cigars, cigaril-
los, or little cigars), smokeless tobacco (chewing tobacco,
snuff, or dip), hookah, pipe tobacco, snus, HTPs, and
NPs (see Supplementary Table 1 in Additional File for
description of each tobacco category used in the sur-
vey). Each module contained questions about the aware-
ness and use of the tobacco product category. Proper
skips were implemented to reduce respondent burden.
Survey questions were largely sourced from national
surveys such as the NYTS and the Population Assess-
ment of Tobacco and Health (PATH). The question-
naire is available at https://sciences.altria.com/library/
underage-tobacco-use-survey?src=topnav.

Questions about the awareness of a tobacco product
were in the form of “have you ever seen or heard of ...
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before this study?” Questions about ever use of a tobacco
product were in the form of “have you ever used ..., even
once or twice?” or “have you ever smoked..., even one or
two puffs?” A “yes” answer to respective questions was
coded as being aware of, or having ever used, the tobacco
product; a “no” answer was coded as not being aware of,
or having never used, the tobacco product.

Questions about the recency of use were in the form
of “when was the last time you used ..., even one or two
times?” or “when was the last time you smoked a ..., even
one or two puffs?” Respondents who answered “earlier
today,” “not today, but sometime during the past 7 days,’
or “not during the past 7 days, but sometime during the
past 30 days” were coded as past 30-day users, and those
who answered “not during the past 30 days but sometime
during the past 6 months,” “not during the past 6 months
but sometime during the past year,” “1 to 4 years ago,” “5
or more years ago,” or indicated they had never used the
respective tobacco product were coded as non-past-30-

day users.

Analysis

All estimates were weighted to account for selection
probabilities and non-response patterns, and post-strat-
ification was used to bring the sample into balance with
the target sample with respect to age, sex, race/ethnicity,
geographic region, and urban/rural residency. To account
for potential clustering within households and the strati-
fied sampling approach, variance was computed using
Taylor series approximation. Stata 16.0 (College Station,
TX) was used for analysis.

Results

Table 1 shows the schedule and final sample size of each
survey. The quarter four survey of 2020 was designed to
be a double-sample size survey to enhance the annual
sample size. A total of 14,708 individuals 13-20 years

Table 1 Altria Client Services Underage Tobacco Use Survey Schedule and Sample Sizes

Year UTUS wave Duration Sample size Response level
13-17 18-20 Household screening*  Individual
interviews*
2020 Quarter 2 May - Jun. 857 632 8.6% 61%
Quarter 3 Jul. - Aug. 647 380 7.0% 58%
Quarter 4 Oct. — Nov. 1,637 1,099 7.2% 60%
2021 Quarter 1 Jan. - Feb. 966 721 8.4% 60%
Quarter 2 Apr. — May 706 505 6.5% 60%
Quarter 3 Jul. -Aug. 692 492 6.6% 59%
Quarter 4 Oct. - Nov. 770 535 6.7% 59%
2022 Quarter 1 Jan. - Feb. 889 621 7.7% 59%
Quarter 2 Apr. — May 734 537 7.8% 55%
Quarter 3 Jul. —Aug. 752 536 8.0% 53%

* Response level at household screening is defined as the number of households that completed the household screener divided by the number of invitations sent.
Response level at the individual interview level is calculated by the number of individuals who completed the survey divided by the number of individuals selected

to complete the survey



Cheng et al. BMC Public Health

(2023) 23:662

Table 2 Demographic Characteristics of Study Sample. Data

from the ALCS UTUS, May 2020 to August 2022

n Weighted % 95%CI

Gender

Male 7178 513 (50.3,52.3)

Female 7,530 48.7 (47.7,49.7)
Age Group

13-17 8,650 659 (65.0,66.8)

18-20 6,058 34.1 (33.2,35.0)
Race/Ethnicity

Hispanic 3,395 252 (24.2,26.2)

Non-Hispanic white 8,386 50.5 (494,51.7)

Non-Hispanic black 1,888 135 (12.7,144)

Non-Hispanic others 1,039 10.8 (10.0,11.7)
Census Region

Northeast 2,002 15.7 (15.2,16.2)

Midwest 3,319 209 (20.5,21.3)

South 6,347 39.1 (38.5,39.7)

West 3,040 243 (23.8,24.8)
Urban/Rural Residency

Urban 12,432 858 (85.4,86.3)

Rural 2,276 14.2 (13.7,14.6)

of age completed the survey during May 2020 to August
2022 (n=8,650 and 6,058 for 13—17 and 18-20 year olds,
respectively). Response levels varied from 6.5 to 8.6% at
the household screening stage (i.e., screener completion
among all invited households) and 54—61% at the individ-
ual interview stage (i.e., survey completions among indi-
viduals who were sampled; see Table 1 for more details).
Selected demographic characteristics of the UTUS
sample are shown in Table 2. Figure 1 presents the esti-
mated awareness of various tobacco products assessed.
(Estimates and their 95% confidence intervals are in
Supplementary Table S2 in Additional File.) Almost all

Estimated Awareness of Tobacco Products
among 13-17-Year-Olds.
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underage individuals were aware of e-cigarettes and cig-
arettes (>90%). In contrast, less than a quarter of youth
(13-17 year olds) and less than a third of underage young
adults (18-20 year olds) had heard of, or seen, snus or
HTPs. With respect to NPs, of those surveyed, more than
a third of youth and more than half of underage young
adults had heard of, or seen, these products. Underage
young adults were more likely to be aware of tobacco
products compared to youth, except for e-cigarettes and
cigarettes. There was a slight increasing trend (from 33.7
to 42.1%) in the awareness of NPs among youth until the
first quarter of 2021, which plateaued afterwards.

Figure 2 (selected tobacco products) and Table S3 (all
tobacco products under study; Supplementary Table S3
in Additional File) present estimated ever use of tobacco
products. E-cigarettes were the most commonly used
tobacco products among both youth and underage young
adults during the study period. Between 10% and 15% of
youth had ever tried an e-cigarette, and approximately a
third of underage young adults had tried an e-cigarette.
Between 5 and 10% of youth and 15-25% of underage
young adults had tried cigarettes or cigars. Underage
young adults were more likely to have tried the tobacco
products assessed, compared to youth. Similar patterns
were observed for the past 30-day use of tobacco prod-
ucts (Fig. 3 and Table S4). E-cigarettes were the most
commonly used tobacco product in both youth (3-5%)
and underage young adults (10-15%). There was a slight
increase in past 30-day e-cigarette use between quarter
1 of 2021 (3.0%; 95% CI=2.6%,5.7%) and quarter 2 of
2022 (5.7%, 95% CI=3.9%, 8.3%) among 13—17 year olds,
which plateaued in the most recent quarter (i.e., 5.0%;
95% CI=3.6%, 6.8% in quarter 3 of 2022). Approximately
5% of underage young adults smoked cigarettes or cigars
in the 30 days prior to the assessment.

Estimated Awareness of Tobacco Products
among 18-20-Year-Olds.
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Fig. 1 Estimated Awareness (weighted %) of Tobacco Products. Data from the ALCS UTUS, May 2020 to August 2022. Panel (1) Estimated Awareness of
Tobacco Products among 13-17-year-olds. Panel (2) Estimated Awareness of Tobacco Products among 18-20-year-olds
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Estimated Ever Use of Tobacco Products
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Estimated Ever Use of Tobacco Products
among 18-20-Year-Olds.
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Fig. 2 Estimated Ever Use (weighted %) of Tobacco Products. Data from the ALCS UTUS, May 2020 to August 2022. Panel (1) Estimated Ever Use of To-
bacco Products among 13-17-year-olds. Panel (2) Estimated Ever Use of Tobacco Products among 18-20-year-olds

Estimated Past 30-Day Use of Tobacco Products
among 13-17-Year-Olds.
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Fig. 3 Estimated Past 30-Day Use (weighted %) of Tobacco Products. Data from the ALCS UTUS, May 2020 to August 2022. Panel (1) Estimated Past 30-Day
Use of Tobacco Products among 13-17-year-olds. Panel (2) Estimated Past 30-Day Use of Tobacco Products among 18-20-year-olds

Discussion

In this study, we provide data from a national survey con-
ducted during the COVID-19 pandemic and found that
(a) a sizable portion of underage individuals were aware
of emerging tobacco products, such as HTPs and oral
NPs; (b) there was no substantial change in the awareness
and use of tobacco products during the study period (i.e.,
May 2020 to August 2022); (c) e-cigarettes were the most
commonly used tobacco products among underage indi-
viduals; and (d) underage young adults were more likely
to use tobacco, compared to youth.

To the best of our knowledge, this is among the first
studies to report the awareness and use of emerging
NPs, such as nicotine pouches, among household dwell-
ing individuals 13—20 years of age. NYTS, a school-based
national survey of middle- and high-school students

added nicotine pouches in the assessment in 2021. The
estimated awareness of nicotine pouches from this study
is comparable to those from the NYTS [13], and both
surveys showed low past 30-day prevalence of nicotine
pouch use [14, 15]. In addition, the current study pro-
vided estimates for underage adults 18—20 years of age.
In this study, we found that despite an intermediate level
of awareness (as compared to other tobacco products),
use of such products remained at a low level during
the study period (i.e., past 30-day use<0.5% and <1.5%
among youth and underage young adults, respectively).
Although still a small share of overall tobacco consump-
tion, nicotine pouches have become one of the fastest
growing tobacco product categories in the US [16]. Our
findings suggest no substantial uptake of these new NPs;
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however, the moderate levels of awareness suggest that
continued active monitoring is necessary.

HTPs are another emerging tobacco product cat-
egory. A few studies have reported the awareness and
use of HTPs [4, 8, 9, 14, 15]. The current study provides
more recent and finer-grained data on the awareness
and use of HTPs. Our results showed comparable level
of awareness of HTP compared to NYTS 2021 and 2022
[13-15] and slightly higher level of awareness (15-20%
and 20-25% among youth and underage young adults,
respectively) compared to estimates~13% from studies
prior to 2020 [4, 8, 9]. Nonetheless, consistent with find-
ings from NYTS 2021 and 2022, we found limited uptake
of HTPs among underage individuals (ever use<1.5% and
5.0% among youth and underage young adults, respec-
tively; past 30-day use<1% in both youth and underage
young adults). It is worth mentioning that a few previ-
ous studies [7-9] were conducted before the US Food
and Drug Administration authorized the marketing of
IQOS*, and when other HTPs were in very limited dis-
tribution (if any) in the US, while the current study was
conducted after the authorization of IQOS® until it was
removed from the market during quarter 4 of 2021.
Taken together, results for NPs and HTPs from this study
detected little uptake of these emerging tobacco products
among underage individuals. Nonetheless, continued
surveillance is necessary for this population.

The estimated ever and past 30-day use of e-cigarettes
in the current study was comparable to those from the
most recent NSDUH 2021, another household survey,
which showed 12.1% and 25.1% for ever use among 12-17
year olds and 18-20 year olds, and 5.2% and 13.7% for
past 30-day use [17]. Estimates for underage young adults
from this study were also in line with those from the
National Health Interview Survey 2021 and Population
Assessment of Tobacco and Health wave 5.5 (conducted
in 2020), both of which were household surveys [18, 19].
Estimates for youth from this study was lower compared
to results from the estimate from school surveys, such as
NYTS and Monitoring the Future (e.g., 3—6% from the
current study vs. 7.6% from NYTS 2021 and 9.4% from
NYTS 2022) [6, 14, 20]. We consider the following to be
the main reasons for the observed differences. First, the
UTUS is an address-based household survey and it has
been well documented that household surveys typically
produce lower estimates for underage tobacco use when
compared to school surveys [21-23]. Second, the study
population of the NYTS was all middle- and high-school
students, of whom some were 18 years of age or older.
In contrast, the estimates among youth from the UTUS
were among 13-17 year olds.

The estimates observed in our study were likely influ-
enced by the effects of the COVID-19 pandemic. A
few recent studies have documented a large reduction
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in e-cigarette use among youth during the COVID-19
pandemic [24, 25]. Multiple factors can underlie this
observed decline in tobacco use during the COVID-
19 pandemic, including reduced access to retail [26],
reduced access from peers, increased parental monitor-
ing due to stay-at-home restrictions, etc. It is well docu-
mented that youth access to tobacco is largely through
social sources (e.g., from friends or someone else) [27,
28] and socializing with peers was a common reason for
e-cigarette use [5]. COVID-19 could serve as a barrier to
this motive due to concerns about infection and reduced
face-to-face contact with peers to share an e-cigarette
[26] and block social access to tobacco due to reduced
in-person social interaction. There is also likely increased
parental monitoring during the lockdown. In addition,
the federal minimum age of sale of tobacco products
was raised from 18 to 21 years in December 2019, which
may also restrict youth access to tobacco products, espe-
cially among 15-17 year olds [29]. The observed slight
upward trend in past 30-day e-cigarette use among youth
between quarter one of 2021 and quarter two of 2022
is in line with the hypothesized effects of COVID-19 as
schools and the larger society gradually opened up during
this period. Nonetheless, the slight increase has stopped
in quarter 3 of 2022. Continued monitoring is necessary
to provide timely information about youth e-cigarette use
after the COVID-19 pandemic.

To the best of our knowledge, the current study is the
first to report the awareness, ever use, and past 30-day
use among underage 18-20 year olds in 2020-2022
Our estimates were generally in line with estimates
from NHIS 2020. For example, estimated ever and cur-
rent e-cigarette use among 18-20 year olds from NHIS
2020 was 28.3% and 8.3%, respectively, and our estimates
ranged from 30 to 36% for ever use and 11-14% for past
30-day use. Previous studies have shown a lag between
the enactment of nationwide policies and observed
change in behaviors [30, 31]. Although the UTUS was
launched after the federal legal age to purchase tobacco
was raised to 21, estimates from the current study sug-
gest that any effect of the increased minimum age on
underage young adult tobacco use is yet to be seen.

Several limitations should be considered when inter-
preting results from the UTUS. First, non-household-
dwelling individuals were excluded. Second, the relatively
low level of response at the household level (between 6
and 9%) renders the study susceptible to potential selec-
tion biases. Nonetheless, the response levels are not dis-
tant from other surveys using similar methodology [32],
and we used weights to bring sample distribution into
balance with the national distribution in selected demo-
graphic characteristics, which helped mitigate the poten-
tial selection bias. Third, all assessments were based on
self-reporting, which can result in under-reporting of
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tobacco use. Although we embedded language to encour-
age parents to provide privacy, it was not guaranteed.
Fourth, in this initial report, we provided estimates
stratified by age (i.e., youth and young adults) only in
order to focus on quarterly trend over time. Future stud-
ies assessing subgroup variations by other demographic
characteristics (e.g., sex, geographical region, race/eth-
nicity, etc.) among youth and young adults can provide
further insights about demographic groups at higher risk
of underage tobacco use. Last but not least, UTUS sur-
vey questions did not differentiate whether the source of
nicotine was tobacco derived or synthetic. Future ques-
tions about products with synthetic nicotine will provide
more information given the increasing presence of such
products. Counter balancing strengths include a national
coverage and a probability-based sampling scheme. The
mail-push to online or phone approach does not require
face-to-face contact, which facilitated data collection
during the COVID-19 pandemic. Compared to house-
hold visitations, the mail-push to online approach is less
intensive in terms of time and resources and enables a
quarterly data collection schedule.

Taken together, findings from this study and other
national surveys highlight the need for continued sur-
veillance of tobacco use among underage individuals,
including young adults 18—-20 years of age. This is essen-
tial for the assessment of potential impacts of foresee-
able and unforeseeable changes such as the introduction
of new tobacco products, tobacco-related policies, and
COVID-19. Recognizing the importance of such data,
ALCS has made the UTUS publicly accessible via a data
request process. Interested researchers may visit https://
sciences.altria.com/library/underage-tobacco-use-
survey?src=topnav for details.
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