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Abstract

The patterns of tobacco product use in the United States have changed during the past several
decades. Currently, a large proportion of tobacco users report using multiple tobacco products
(MTPs). The prevalence of MTP use varies significantly by cigarette smoking frequency, as well:
nearly half (46.9%) of all non-daily smokers report using other tobacco products within the past
30 days. Despite this, much of extant tobacco dependence treatment efforts, tobacco regulatory
science research, and tobacco product research, in general, has focused largely on single product
use (ie, cigarette smoking). To effectively design interventions and model the potential impact of
regulations on tobacco products aimed at reducing tobacco use, as well as effectively study to-
bacco users, it is essential to consider actual use patterns in the population of tobacco users.

Implications: MTP use is increasingly common in the United States. This commentary highlights
the impact that MTP use has for efforts to treat tobacco dependence, tobacco regulatory science

efforts, as well as on tobacco research, in general.

The patterns of tobacco product use—including cigarette smoking—
have been changing over the past several decades. For instance,
increases in the prevalence of intermittent smoking instead of
daily smoking,! and reductions in cigarette consumption among
smokers® have been observed. Concurrent with changes in cigar-
ette use, sales,> and use**’ of non-cigarette tobacco products (eg,
little cigars and e-cigarettes) have increased significantly. Moreover,
the use of multiple tobacco products (ie, using more than a single
product; MTP) has become increasingly prevalent: Our recent ana-
lysis of PATH Wave 3 data indicates that the prevalence of MTP
use is substantial, and varies based on the type of tobacco product
used. MTP use is common among users of all tobacco products, and
exceeds 50% among users of e-cigarettes, cigars, cigarillos, little
cigars, pipe tobacco, hookah, smokeless tobacco, and snus (Table

1). It is also worth noting that MTP use varies significantly by cigar-
ette smoking frequency as well as sociodemographic characteristics.
MTP use is significantly more prevalent among non-daily cigarette
smokers (46.9%) than among light (36.4%) and heavy (34.1%)
daily smokers; MTP use was equally prevalent among the latter
two groups. Sociodemographic correlates of MTP use are shown in
Supplementary Table 1, available at Nicotine and Tobacco Research
online.

The prevalence of MTP use, and the increased or increasing
prevalence of their use in some segments of the population, may be
attributable in part to the continually evolving tobacco marketplace
and emergence of novel tobacco products. Consumers are presented
with an array of increasingly diverse products that deliver nicotine,®
providing the opportunity to sample and experiment with—and
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potentially progress to regular use of—a variety of new tobacco
products. The increased prevalence of MTP use has important im-
plications for tobacco use treatment, research, and policy. Below, we
highlight implications for each of these three areas. Given that much
of the extant literature has focused on MTP use among cigarette
smokers, the remainder of this commentary will focus on MTP use
in this population.

Implications for Tobacco Treatment Efforts

Prior research has highlighted a variety of differences between
cigarette-only users and cigarette smokers who also use other to-
bacco products. Dual and MTP use are associated with greater nico-
tine exposure,” nicotine dependence,'’ and poorer smoking cessation
outcomes,”!'! as compared to cigarette-only use.

To date, the vast majority of tobacco use cessation research and
clinical intervention guidelines have focused specifically on the ces-
sation of a single tobacco product—traditionally a focus on the ces-
sation of cigarettes. The U.S. Clinical Practice Guideline for Treating
Tobacco Use and Dependence, last updated in 2008,'? for instance,
only briefly discusses treatment strategies for non-cigarette tobacco
products such as cigars, pipes, and smokeless tobacco. Most notably,
MTP use is not discussed within these guidelines at all. The 2015
U.S. Preventive Services Task Force recommendations address cessa-
tion of “tobacco smoking,” more generally, noting that “although the
USPSTF acknowledges that tobacco may be used in other forms and
that other substances aside from tobacco may be smoked, they are
not the focus of this recommendation.”"? Similar to the PHS guide-
lines, however, MTP use is not addressed. The rise of modern elec-
tronic health records has identified the assessment of tobacco use as
essential to early implementation efforts. While the electronic health
record prompts or requires clinicians to ask about and intervene on
cigarette use (eg, “Do you smoke?”), other tobacco product use is not
nearly as universally or comprehensively assessed or documented.'*

Treatment recommendations have also failed to keep up with
light or non-daily cigarette users, the population among whom MTP
use is most prevalent.!* A non-daily cigarette smoker who is also
using other tobacco products on a daily basis will likely require a
different—and potentially more intensive—intervention as com-
pared to a non-daily cigarette smoker who is not using other tobacco
products (ie, is a truly intermittent cigarette smoker/tobacco user).
Within the context of MTP use, psychosocial interventions may need
to focus on the fact that various tobacco products—while all cap-
able of delivering nicotine—may be used for different reasons and
in different contexts.! It is likely that addressing the role of cues,
norms, and motivations for the use of multiple products will be more
complex than for a single product.

Attempting to utilize pharmacological cessation interventions for
the purposes of treating MTP use can pose difficulties as well. For
instance, the dosing instructions for nicotine replacement therapy are
based on the number of cigarettes smoked per day (eg, 21 mg nicotine
patch greater than 10 cigarettes per day),'® with no recommendations
for dosing based on the use of other tobacco products. Moreover, the
use of nicotine replacement therapy is only approved by the Food and
Drug Administration for cigarette smoking cessation, and not as an
aid to quit using other tobacco products.!” These current guidelines
are problematic, given that smokers are increasingly using tobacco
products in addition to cigarettes, and that the precise contents of
those products can be ambiguous (eg, poor/inaccurate product la-
beling or user uncertainty regarding e-cigarette nicotine content).

One potential alternative approach may be to adopt a biomarker-
based dosing strategy, whereby effective nicotine replacement
therapy dosing is developed based on individuals’ baseline cotinine
levels—though the feasibility of such an approach remains unestab-
lished. Persons presenting for tobacco dependence treatment would
provide a biological sample (eg, saliva, urine, and blood) to be ana-
lyzed via rapid cotinine testing, with appropriate nicotine replace-
ment therapy dosing to be dispensed based on the test values. In
general, guidelines for treating tobacco dependence need to reflect
the reality that MTP use is increasingly prevalent. Additionally,
treatment guidelines should be developed and disseminated to pro-
viders in light of the possibility that some tobacco users presenting
for treatment may be willing to cut down on or quit some but not all
tobacco products. For example, a dual combusted cigarette and little
cigar user may be willing to cease use of combusted cigarettes, but
not little cigars. Scenarios such as this may have implications for the
potential lapse and/or relapse to combusted cigarette use.

Implications for Tobacco Research

The prevalence of MTP use—particularly among non-daily cigar-
ette smokers—also has significant implications for tobacco research.
For instance, recruiting samples of cigarette smokers with exclusion
criteria that rule out participation based on the use of MTPs or use
of MTPs over some threshold (eg, using non-cigarette tobacco prod-
ucts on or greater than a specified number of days per month) runs
the risk of arriving at findings that will not generalize to nearly half
of the cigarette smoking population (and just over half in the case
of non-daily cigarette smokers). Given the increasing prevalence of
other tobacco product use®”!'®!? this is an issue that requires con-
tinued consideration. Clinical researchers should be mindful in the
design of their study whether and how MTP use will impact the ef-
fect of their intervention on study outcomes and whether inclusion
criteria or intervention design can be altered to allow for MTP-using
participants. They should also note the tobacco-using populations to
which their study findings generalize (ie, non-daily cigarette smokers
in general versus the approximately half of non-daily cigarette
smokers who do not use other products), and emphasize as a limita-
tion that their findings results from study of single tobacco product
users will likely not generalize to the population as a whole.

Implications for Tobacco Regulation

Many tobacco regulatory science studies conducted to date have
evaluated the impact of a potential regulation aimed at a single
tobacco product among users of that single tobacco product (eg,
investigating the impact of nicotine reduction in cigarettes among
cigarette-only smokers). The exclusion of MTP users in this research
potentially limits the degree to which regulatory scientists can infer
and model how potential regulatory actions might impact a sizable
proportion of cigarette smokers." For instance, dual and MTP users
may be at risk of increasing the use of one tobacco product in re-
sponse to regulation that is targeted at another tobacco product.
Such effects may not necessarily increase health risk (eg, increased
use of e-cigarettes as a result of regulation that limit the nicotine con-
tent of cigarettes), but in some cases may (eg, increased use of cig-
arettes following regulations that limit flavors in e-liquid). Mapping
out and estimating the potential patterns of tobacco product sub-
stitution in response to regulations should remain a key priority in
designing tobacco regulatory research.'
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Conclusions

A significant proportion of the U.S. population uses MTP: MTP use
is common across users of all tobacco products, with nearly half of
all non-daily cigarette smokers reporting MTP use. These findings
highlight the need to address MTP use in the design and implemen-
tation of tobacco dependence treatment interventions and tobacco
regulatory science efforts, as well as in inclusion criteria for research
among cigarette smoking populations. Complex patterns of MTP
use make this a difficult task, yet it should be a key priority for to-
bacco control in the current marketplace. Dedicated efforts across
preclinical, clinical, public health, and policy researchers are needed
to define metrics or scales of MTP use that can drive novel research
on treatment and policy interventions in the growing population of
MTP users.

Supplementary Material

Supplementary data are available at Nicotine and Tobacco Research online.

Funding

The present work was funded by National Institutes of Health (NIH) grants
KO1DA043413 (L.R.P); ROIDA048454, P20GM103644, US4DA036114
(A.C.V.); and RO1DA048454 (EJ.M.). The content is solely the responsibility
of the authors and does not necessarily represent the official views of NTH.

Declaration of Interests
None declared.

References

1. Jamal A, Homa DM, O’Connor E, et al. Current cigarette smoking among
adults - United States, 2005-2014. MMWR Morb Mortal Wkly Rep.
2015;64(44):1233-1240.

2. Goodwin RD, Wall MM, Gbedemah M, et al. Trends in cigarette consump-
tion and time to first cigarette on awakening from 2002 to 2015 in the
USA: new insights into the ongoing tobacco epidemic. Tob Control. July
2018;27(4):379-384.

3. Agaku IT, Alpert HR. Trends in annual sales and current use of cigarettes,
cigars, roll-your-own tobacco, pipes, and smokeless tobacco among US
adults, 2002-2012. Tob Control. 2016;25(4):451-457.

4. Delnevo CD, Wackowski OA, Giovenco DP, Manderski MTB, Hrywna M,
Ling PM. Examining market trends in the United States smokeless tobacco
use: 2005-2011. Tob Control. 2014;23(2):107-112.

10.

1

—_

12.

—_

14.

15.

16.

18.

19.

3.

Herzog B, Gerberi J, Scott A. Tobacco—Nielsen C-Store Data—E-Cig
$Sales Decline Moderates. Wells Fargo Securities, LLC; 2014.

Johnson AL, Collins LK, Villanti AC, Pearson JL, Niaura RS. Patterns of
nicotine and tobacco product use in youth and young adults in the United
States, 2011-20135. Nicotine Tob Res. 2018;20(suppl 1):548-S54.
McMillen RC, Gottlieb MA, Shaefer RM, Winickoff JP, Klein JD. Trends
in electronic cigarette use among U.S. adults: use is increasing in both
smokers and nonsmokers. Nicotine Tob Res. 2015;17(10):1195-1202.
Hefler M. The changing nicotine products landscape: time to outlaw sales
of combustible tobacco products? Tob Control. 2018;27(1):1-2.
Bombard JM, Pederson LL, Nelson DE, Malarcher AM. Are smokers only
using cigarettes? Exploring current polytobacco use among an adult popu-
lation. Addict Behav. 2007;32(10):2411-2419.

Soule EK, Pomeranz JL, Moorhouse MD, Barnett TE. Multiple tobacco
use and increased nicotine dependence among people with disabilities.
Disabil Health ]. 2015;8(2):258-263.

. Kasza KA, Bansal-Travers M, O’Connor R], et al. Cigarette smokers’

use of unconventional tobacco products and associations with quitting
activity: findings from the ITC-4 U.S. cohort. Nicotine Tob Res.
2014;16(6):672-681.

Clinical Practice Guideline Treating Tobacco Use and Dependence 2008
Update Panel, Liaisons, and Staff. A clinical practice guideline for treating
tobacco use and dependence: 2008 update. A U.S. Public Health Service
report. Am | Prev Med. 2008;35(2):158-176.

U.S. Preventive Services Task Force. Final Recommendation
Statement—Tobacco Smoking Cessation in Adults, Including Pregnant
Women: Behavioral and Pharmacotherapy Interventions. 20135.

https://www.uspreventiveservicestaskforce.org/Page/Document/
RecommendationStatementFinal/tobacco-use-in-adults-and-pregnant-
women-counseling-and-interventions1. Accessed January 11,2019
Young-Wolff KC, Klebaner D, Folck B, et al. Do you vape? Leveraging
electronic health records to assess clinician documentation of electronic
nicotine delivery system use among adolescents and adults. Prev Med.
2017;105:32-36.

Pacek LR, Wiley JL, Joseph McClernon F. A conceptual framework for
understanding multiple tobacco product use and the impact of regu-
latory action. Nicotine Tob Res Off | Soc Res Nicotine Tob. February
2019;21(3):268-277. d0i:10.1093/ntr/nty129

Glaxo Smith Kline. NicoDerm CQ—Dosage and Steps. 2019. https://www.
nicodermcq.com/products/dosage-steps.html. Accessed September 14,2019

. Glaxo Smith Kline. Nicorette FAQ. 2019. https://www.nicorette.com/faq.

html. Accessed September 14,2019

King BA, Patel R, Nguyen KH, Dube SR. Trends in awareness and use of
electronic cigarettes among US adults, 2010-2013. Nicotine Tob Res Off
J Soc Res Nicotine Tob. 2015;17(2):219-227.

Messer K, Vijayaraghavan M, White MM, et al. Cigarette smoking cessa-
tion attempts among current US smokers who also use smokeless tobacco.
Addict Bebav. 2015;51:113-119.


https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/tobacco-use-in-adults-and-pregnant-women-counseling-and-interventions1
https://www.nicodermcq.com/products/dosage-steps.html
https://www.nicodermcq.com/products/dosage-steps.html
https://www.nicorette.com/faq.html
https://www.nicorette.com/faq.html

