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Abstract

Introduction: The tobacco product landscape has changed substantially. Little is known about the
recent pattern of polytobacco use (at least two tobacco products) among US adults and its relation-
ship to nicotine dependence.

Methods: Using the 2012-2013 and 2013-2014 National Adult Tobacco Survey (NATS) data (N =135
425 adults), we analyzed the prevalence and correlates of polytobacco use among each of the six
categories of current tobacco user (cigarettes, cigars, pipes, hookah, e-cigarettes, and smokeless
tobacco). Based on five nicotine dependence symptom measures from the NATS, difference in
the prevalence of dependence symptoms between polytobacco and sole-product users for each
category of tobacco user was assessed using multivariable regression analyses.

Results: During 2012-2014, 25.1% of adults were current users of any tobacco product. Among
them, 32.5% were poly users with the largest poly use category being dual use of cigarettes and
e-cigarettes (30.2%). Poly use prevalence was the lowest among current cigarette smokers (38.7%),
followed by current users of smokeless tobacco (52.4%), hookah (59.2%), cigars (69.3%), e-ciga-
rettes (80.9%), and pipes (86.2%). Among each category of current tobacco user, the prevalence
of dependence symptom was consistently greater in polytobacco users than sole users for every
symptom measure. After controlling for frequency of use and demographic covariates, the differ-
ence in nicotine dependence between poly users and sole users was statistically significant and
consistent across all symptom measures for each category of tobacco user.

Conclusions: Between 52% and 86% of noncigarette tobacco users and nearly 40% of cigarette
smokers engaged in polytobacco use. Poly users showed greater nicotine dependence than sole-
product tobacco users.

Implications: This study examines recent patterns of polytobacco use separately for US adult cur-
rent cigarette smokers, cigar smokers, pipe smokers, hookah users, e-cigarette users, and smoke-
less tobacco users. By including more tobacco products, particularly e-cigarettes and hookah, this
study provides more comprehensive insight into polytobacco use. This study is also unique in
comparing nicotine dependence between polytobacco and sole-product users among each cate-
gory of tobacco users. Our results indicate that polytobacco use is very common and is associated
with greater likelihood of reporting nicotine dependence symptoms. Tobacco cessation policies
and programs should be tailored to address polytobacco use.
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Introduction

In the past decade, cigarette smoking prevalence has decreased sub-
stantially among US adults from 20.9% to 15.1% during 2005-
2015." Nonetheless, cigar smoking and smokeless tobacco use have
remained steady,>™ and the use of emerging tobacco products such
as e-cigarettes has increased rapidly.”” While only 1.5% of high
school students reported past 30-day use of e-cigarettes in 2011,
this percentage skyrocketed to 16.0% in 2015.%° Among adults,
the prevalence of current use of e-cigarettes increased from 4.2%
in 2012-2013 to 6.6% in 2013-2014.'%"" In 2013-2014, 4.3% of
adults reported current use of hookah.!

As a result of the rapidly changing tobacco product landscape,
the pattern of polytobacco use (consuming at least two tobacco
products) is likely changing. A study found that the prevalence of
polytobacco use among past-year users (aged >12) of any tobacco
products was essentially constant during 2002-2011 (23.9%-
23.4%).'? Earlier studies also showed that cigars were the most prev-
alent product concurrently used by adult current cigarette smokers
in the United States during 1995-2002," and one-half of all poly-
tobacco users were dual users of cigarettes and cigars.* However,
little is known about the recent pattern of polytobacco use in the
United States. One exception was a study that used the 2013-2014
Population Assessment of Tobacco and Health (PATH) Study data
and reported that 37.8% of adult current users of any tobacco prod-
ucts were polytobacco users, and the most prevalent poly use combi-
nation was dual use of cigarettes and e-cigarettes (22.5%).'*

Most polytobacco use studies of US adults have examined the
prevalence of polytobacco use among all adults’*" or current
cigarette smokers. 31517182024 Fewer studies have examined the
prevalence of polytobacco use among current users of nonciga-

£,202425 chewing

rette products such as smokeless tobacco,!”*?? snufi
tobacco,* and cigars.?* Among the above-mentioned studies, only a
few have examined the sociodemographic correlates of polytobacco
use among current cigarette smokers, smokeless tobacco users, or
cigar smokers.!>!521-4 There is no research on the pattern and cor-
relates of polytobacco use among current users of emerging tobacco
products such as e-cigarettes.

Because different tobacco products contain different nico-
tine content, constituent ingredients, and toxin levels and their
effects may be additive,*® polytobacco users may be at greater risk
of tobacco-related diseases and nicotine dependence than single
product users.?”?® Dependence, also referred to as addiction, is char-
acterized by a perceived loss of control, including compulsive use
and difficulty abstaining.’ Previous research on nicotine dependence
and polytobacco use primarily focused on cigarette smokers using
cigarette-focused dependence instruments.?*=*! One such study found
that among youth past 30-day cigarette smokers, the likelihood of
polytobacco use was greater for those with higher levels of nicotine
dependence measured by four cigarette-focused items such as “How
long can you go without smoking before you feel like you need a cig-
arettes?”.? In contrast, another study found that among past 30-day
cigarette smokers aged 12 and older, nicotine dependence as meas-
ured by time to smoke the first cigarette after waking and craving for
cigarettes was associated with lower likelihood of polytobacco use.!?

A few studies have developed measures to assess nicotine depend-
ence for noncigarette tobacco users.’’** Research examining the
relationship between polytobacco use and nicotine dependence using
dependence measures relevant to all tobacco products is limited.-
Based on a dependence measure “Wanting to use a tobacco product
within the first five minutes after waking” and the 2012 and 2013

National Youth Tobacco Survey (NYTS) data, Harrell et al.>® showed
that among youth past 30-day users of any tobacco product (ciga-
rettes, cigars, smokeless tobacco, e-cigarettes, hookah, snus, pipes,
bidis, or kreteks), polytobacco users were more likely than exclusive
cigarette smokers to be nicotine dependent. Using the 2012 NYTS
data, Apelberg et al.>” showed that among youth 30-day users of ciga-
rettes, cigars, or smokeless tobacco, those who used multiple prod-
ucts were more likely than single product users to report four tobacco
dependence symptoms including craving to use a tobacco product.
Based on five tobacco-dependent symptom questions asked in the
2012-2013 National Adult Tobacco Survey, Rostron et al.’® found
evidence that daily polytobacco users of cigarettes with cigars and/
or e-cigarettes reported greater dependence than daily sole cigarette
smokers; however, their study was based on univariate analysis with-
out adjusting for other confounding factors. There is little research
comparing nicotine dependence between poly users and sole users
among adult current noncigarette users in the United States.

This study aimed to (1) examine the recent pattern and corre-
lates of polytobacco use and (2) compare the prevalence of nicotine
dependence symptoms between polytobacco users and sole-product
users separately for current cigarette smokers, cigar smokers, pipe
smokers, hookah users, e-cigarette users, and smokeless tobacco users
with a large, nationally representative survey data of US adults in
2012-2014. By including more tobacco products, particularly e-cig-
arettes and hookah, this study provides more comprehensive insight
into polytobacco use and its relationship to nicotine dependence.

Materials and Methods

Data Source

The analyses in this study rely on the cross-sectional National Adult
Tobacco Survey (NATS). The NATS is a stratified random-digit-
dialed telephone survey of a nationally representative sample of non-
institutionalized adults aged 18 and older. It includes individual’s
cigarette smoking, other tobacco use, addiction, exposure to tobacco
marketing and promotion, risk perceptions, and sociodemographic
characteristics. It utilized a dual-frame, nonoverlapping sample
design, with independent samples drawn from landline and cellular-
only telephone frames (25.2%-30.1% of sampled adults). Further
details about the survey methodology are available elsewhere.!!-340
To increase the sample size, especially for low-use tobacco products
such as pipes,'™"! we pooled the NATS data from the latest two
waves in 2012-2013 and 2013-2014.

Tobacco Use

This study examined six tobacco products: (1) cigarettes, (2) cigars
(including regular-sized cigars, cigarillos, and little filtered cigars),
(3) pipes, (4) hookah (waterpipe), (5) e-cigarettes (electronic ciga-
rettes), and (6) smokeless tobacco. Although the NATS included sep-
arate questions for snus and dissolvable tobacco, we followed other
studies in aggregating them with chewing tobacco, snuff, and dip
into the single category of “smokeless tobacco” due to their small
sample sizes.!%!!

We analyzed seven categories of current tobacco users. These
categories are not mutually exclusive. (1) Current cigarette smok-
ers were respondents who have smoked at least 100 cigarettes
during their lifetime and now smoke cigarette every day or some
days. Current users of noncigarette tobacco products were defined
based on varying lifetime use thresholds and the past 30-day use
criteria according to the following two NATS questions:*** “Do
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you now use the respective product every day, some days, rarely,
or not at all?” and “Was the respective product that you used in
the past 30 days flavored to taste like menthol, mint, clove, spice,
candy, fruit, chocolate, or other sweets?” Starting in 2012, the
NATS added the “rarely” option to the first question because cog-
nitive testing studies indicated that some occasional users of non-
cigarette products did not consider “some days” or “not at all” to
accurately reflect their use pattern.'®*! Those who answered “every

» >

day,” “some days,” or “rarely” to the first question were asked
the second question that contains three options: “yes,” “no,” and
“did not use that product in the past 30 days.” The nonresponse
rate to this question is very low (<1%), and those who answered
“yes” or “no” to this question were regarded as meeting the past
30-day use criteria for that product. Therefore, (2) and (3) cur-
rent cigar (pipe) smokers were defined as those who have smoked
cigars (pipes) at least 50 times during their lifetime and meet the
past 30-day use criteria for cigars (pipes). (4) and (5) Current
hookah (e-cigarette) users were respondents who have smoked
hookah (e-cigarettes) at least once during their lifetime and meet
the past 30-day use criteria for hookah (e-cigarettes). (6) Current
smokeless tobacco users were respondents who have used chewing
tobacco, snuff, or dip at least 20 times or have used snus or dis-
solvable tobacco at least once during their lifetime and who meet
the past 30-day use criteria for smokeless tobacco. Note that these
varying thresholds were selected in line with previous studies'™!
to separate established users from experimenters and nonusers
based on documented differences in patterns of tobacco product
use.* Finally, (7) current users of any tobacco products referred to
those who were current users of cigarettes, cigars, pipes, hookah,
e-cigarettes, or smokeless tobacco.

Outcome Variables
Polytobacco use status was coded as a dichotomous variable includ-
ing two categories: “polytobacco users” for those who are a current
user of two or more tobacco products, and “sole users” for those
who are a current user of one tobacco product only.

Nicotine dependence symptoms were assessed using the follow-
ing five NATS questions that were asked of respondents who now
use any tobacco product every day, some days, or rarely.

1. “Do you sometimes wake up at night in order to have a cigarette
or other tobacco product (yes/no)?”

2. “During the past 30 days, have you had a strong craving to use
tobacco products of any kind (yes/no)?”

3. “During the past 30 days, did you ever feel like you really needed
to use a tobacco product (yes/no)?”

4. “During the past 30 days, was there a time when you wanted
to use a tobacco product so much that you found it difficult to
think of anything else (yes/no)?”

5. “How true is this statement for you that after not using tobacco
for a while, I feel restless and irritable (not at all true/sometimes
true/often true/always true)?”

These questions are related to craving and withdrawal symptoms,
and have been analyzed by Rostron et al.?® with the 2012-2013
NATS data. Several similar questions from other national surveys
were also used to assess tobacco dependence among US adults and
adolescents.’”* As done by Rostron et al.,*® the last question was
dichotomized to whether or not often/always feeling restless and irri-
table when not using tobacco for a while (yes/no), and will hereafter
be called withdrawal symptom for simplicity.

Covariates

Covariates included survey year (2012-2013 and 2013-2014),
sociodemographic characteristics, and frequency of tobacco use.
Sociodemographic characteristics included gender, age (18-24,
25-29, 30-44, 45-64, and >65), race/ethnicity (non-Hispanic
White, Hispanic, non-Hispanic Black, non-Hispanic Asian, and
non-Hispanic Other), education (less than high school education,
high school graduate, some college, and college graduate), annual
household income (<$30 000, $30 000-$49 999, $50 000-$99 999,
>$100 000, and unknown), and marital status (married [includ-
ing living with a partner], widowed/divorced/separated, and single
[including never married and not living with a partner]). Those who
did not report household income were classified as “unknown” and
included in the analyses because of their large size (22.8% of 135
425 sampled adults) and the concern that income may not be miss-
ing at random.

Frequency of tobacco use was coded as a dichotomous variable
(daily vs. nondaily). For current cigarette smokers, nondaily use
referred to now smoking cigarettes some days. For current cigar
smokers, pipe smokers, hookah users, and e-cigarette users, non-
daily use referred to now using that product some days or rarely.
For current smokeless tobacco users, those who used at least one
smokeless tobacco product every day were classified in the “daily”
group; otherwise, they were classified in the “nondaily” group. For
current users of any tobacco products, we classified those who used
at least one tobacco product every day or those who used at least
two tobacco products some days or rarely but answered “no” to
the survey question: “Are there some days when you do not use any
of these tobacco products?” as daily users, and the remainder as
nondaily users.

Statistical Analysis

First, we estimated the prevalence of polytobacco use and exam-
ined the most popular combinations of products used by poly users
among each category of current tobacco users. Second, we identified
correlates of polytobacco use among each of the six categories of
tobacco user—current cigarette smokers, cigar smokers, pipe smok-
ers, hookah users, e-cigarette users, and smokeless tobacco users—by
conducting multivariable logistic regression analyses. Third, within
each of the six categories of current tobacco user, we calculated
and compared the prevalence of nicotine dependence among poly-
tobacco users and among sole users separately for each of the five
dependence symptom measures. The statistical difference in nicotine
dependence prevalence between polytobacco users and sole users
was determined using a multivariable logistic regression model.

All analyses were estimated using the NATS national sample
weights and taking into account the complex survey design informa-
tion. Analyses were performed using SAS software (SAS Institute,
Cary, NC). We considered estimates to be statistically significant if
the two-tailed p value was <.05.

Study Sample

The pooled NATS data contained 135 425 respondents. After
excluding 4440 respondents with incomplete information on the to-
bacco use questions and another 15 325 respondents with missing
values for gender, age, race/ethnicity, education, or marital status, the
final study sample for polytobacco use analyses comprised 115 660
adults (Table 1). For nicotine dependence analyses, the study sample
comprised 15 495 cigarette smokers, 4276 cigar smokers, 765 pipe
smokers, 2349 hookah users, 4583 e-cigarette users, and 3097
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Table 1. Distribution of the Final Study Sample (N = 115 660) by Table 1. Continued
Year, Sociodemographic Characteristics, and Tobacco Use Status:
National Adult Tobacco Surveys, 2012-2014 Characteristics or tobacco use status N Column %
Characteristics or tobacco use status N Column % E-cigarette use status
Current users 4717 5.5
Year Daily 1025 1.1
2012-2013 45813 47.5 Some day 1423 1.7
2013-2014 69 847 52.5 Rarely 2269 2.8
Gender Nonusers 110 943 94.5
Male 48 992 48.0 Smokeless tobacco use status
Female 66 668 52.0 Current users 3209 3.6
Age Daily 1634 1.7
18-24 7662 13.0 Some day 712 0.9
25-29 6087 8.5 Rarely 863 1.0
30-44 20258 25.9 Nonusers 112 451 96.4
45-64 43 585 34.5
65+ 38 068 18.1 All the percentages are estimated from the weighted analysis.
Race/Ethnicity HS = high school; N = unweighted sample size.
Non-Hispanic White 88 082 65.5
Hispanic 9266 15.0 smokeless tobacco users after further excluding those with missing
EOH'E%SP“%C EI?Ck z 3(8;‘5‘ 1;; information for any of the five dependence symptom questions.
on-Hispanic Asian .
Non-Hispanic Others 6223 5.5
Education Results
Less than HS 9199 14.0
HS graduate 28 189 29.7 Of the 115 660 adults, 52.0% were women, 13.0% were young adults
Some college 29 314 25.3 aged 18-24, 65.5% were non-Hispanic Whites, 14.0% had less than
College graduate 48958 30.9 high school education, 18.7% reported annual household income less
Household income than $30 000 and 20.1% did not report income, 57.0% were married,
<$30 000 20 657 18.7 and 25.1% were current users of any tobacco products (Table 1). By
iig ggg:igz Zgz i(l) g;g ;?i product, current use of cigarettes was most prevalent (18.0%), fol-
8100 000 19 866 162 lowed by current use of e-cigarettes (5.5%), cigars (5.2%), smokeless
Unknown 23 345 20.1 tobacco (3.6%), hookah (3.5%), and pipes (0.8%). Daily use varied
Marital status by tobacco product with the proportion ranging from 75.9% of cur-
Married 64152 57.0 rent cigarette smokers to only 1.7% of current hookah users.
Widowed/divorced/separated 31044 19.9
Single 20 464 232 Prevalence of Polytobacco Use
Use of any tobacco product
Current users 22 627 251 Among current users of any tobacco products, the overall preva-
Daily 15031 16.5 lence of polytobacco use was 32.5% (data not shown). Across dif-
Nondaily 7596 8.6 ferent products, the prevalence of polytobacco use was the lowest
Nonusers 93 033 75.0 among current cigarette smokers (38.7%), followed by current users
Cigarette smoking status of smokeless tobacco (52.4%), hookah (59.2%), cigars (69.3%),
Current smokers 16 156 18.0 e-cigarettes (80.9%), and pipes (86.2%) (Table 2).
Daily 12 274 13.6 Among current users of any tobacco products, 70.3% of poly
Some day 3882 4.3 users used two products and 29.7% of poly users used at least three
.Nonsmokers 99504 82.0 products, and the most common poly use combination was dual use
Clgca:r;lesstsltlasteliz 4411 59 of cigarettes and e-cigarettes (30.2%), followed by dual use of ciga-
Daily 600 0:7 rettes and cigars (16.3%) (Table 3). Among current cigarette smokers,
Some day 999 12 the most common poly use combination was dual use of cigarettes
Rarely 2812 3.3 and e-cigarettes (35.3%). More broadly, 56.9% of poly use cigarette
Nonusers 111 249 94.8 smokers concurrently used e-cigarettes with or without other tobacco
Pipe use status products. Among current e-cigarette users, the most common poly
Current users 795 0.8 use combination was dual use of e-cigarettes and cigarettes (55.0%).
Daily 143 0.1 Notably, 88.5% of poly use e-cigarette users concurrently smoked
Some day 188 0.2 cigarettes with or without other tobacco products. Similarly, 78.8%,
N(f{rif:eli,s 141644865 98; 75.0%, 70.7%, and 67.1% of poly users among current users of
Hookah use status ’ cigars, smokeless tobacco, pipes, and hookah, respectively, concur-
Current users 2377 35 rently smoked cigarettes with or without other tobacco products.
Daily 41 0.1
Some day 326 0.5 Correlates of Polytobacco Use
Rarely 2010 3.0 . L .
Nonusers 113 283 96.5 Multivariable logistic regression results showed that the prevalence

of polytobacco use increased over time during 2012-2014 among



Nicotine & Tobacco Research, 2018, Vol. 20, Suppl. 1

S§92

e 6°88 59 A9d 0L 118¢ e '8¢ 88¢ WA[repuoN
(TL°0-€T°0) T+°0 L'89 vl (€8°0-9+°0) 790 919 009 (6TT-€0°T) ST'T 8'8¢ YLTTL Areq
asn jo Aouanbaig
(08°$-10°1) TH'C 0°s6 80¢C (0°T-0T'T) LS'T $8L €971 (LT1-66°0) T1'T 8Ly €SLE dpduig
(SL+=T#'T) 8S°C ¥'L8 LIT (66'T-9L'T) 0€T 0°LL 668 (8€'T-60'T) €T'T gee 6108 NACZ\N
et 0°08 0LE e 0709 6¥CC et §9¢ ¥8€L patireN
SNJeIS [BILTRA!
(6T 1-0T°0) 1570 08 LTT (86'0-05°0) 0£°0 SeL €L (£6'0-TL'0) ¥8°0 8'9¢ 666T umowyupy
(bE€-84°0) LT'T L¥8 6 ($$°0-LT°0) 8€°0 6'CS (4%} (b¥'1-66°0) 61°1 9° Sy €6€1 000 001$=
(157€-§9°0) IS°'T €L8 §1¢e (T£'0-6€°0) €5°0 8¢9 ¥L01 (8T'T1-L6'0) TT'T [aré4 1ese 666 66$-000 0S$
(99'1-0€°0) 0£°0 €€8 8S1 (#7'1-69°0) 06°0 €SL ¥98 (1T 1-¥8°0) L6°0 0'6¢ €709¢ 666 6¥$-000 0€$
EER ¥'06 00T EER: 9'6L 816 EER 0°¢¢ 079 000 0€$>
awooul pjoYyasnoy
(0¥°0-80°0) 81°0 8'SL (414 (8%°0-€T°0) €€°0 LES (74 4% (85" T-TI'T) €€°1 8'LE 6LE arenpesd a33[j0)
(10°'1-0T°0) S¥°0 €L8 661 (£8°0-T#°0) T9°0 €L 8¥CI (€9°T-6T'T) 6€'T Y1y 09LY 989[j0 dwog
(LTT-¥T°0) §5°0 68 11c (9£°0-9€°0) TS'0 SIL 218 (0S'T-11°T) 6T°1 80 L6ES arenpesd SH
EER L'C6 €01 EER: €8 LEY EER 9°ce L0TCT SH Uey3 sso7
uonednpy
(§9'+—T6°0) LO'T 4% 1cl (6T'T+0'T) IS'T L'18 1434 (ST'1-06°0) 90°'T (434 89¢1 1oy druedsiH-uoN
(16'1£4-TT0) S6°€ L'88 8 (95'8-L6°0) 88°C 098 €€ (66°0-€+°0) $9°0 L8¢ 961 ueisy druedsi-uoN
(9T°8-8%°0) 00°'C 16 U4 (§5°0-6T°0) 0t"0 19 (Y44 (§9°0-L+°0) SS°0 69T LILT pe[g dtuedsiH-uoN
(L€9-15°0) 08T ¥'v6 LS (¥6'0-8%°0) L9°0 §0L LLE (§8°0-09°0) T£°0 €LE 91 oruedsty
e 8°C8 69§ A4 6'89 8S1€ e 80 1y 11 Y druedsi-uoN
%umumﬁﬂum\vuwm
(61°0-20°0) 90°0 8'1¢ 10T (LT°0-T1°0) 81°0 6'Sy 68¢ (+1°0-60°0) T1°0 861 L18T +$9
(6£70-£070) +T°0 '8 6SC (9%°0—€7°0) €€°0 LS €91 (TT0-ST°0) 8T°0 1'8¢ 8¢0L Y9-Sv
(18 1-+1°0) 1570 L'16 LST (00'1-6+°0) 0L°0 0CL €L01 (8€°0-LT°0) T€'0 0¥ c0LE Pr—0¢€
(29°7-71°0) €5°0 96 6S (+€'1-19°0) 060 8°LL (324 (19°0-0+°0) 0S°0 8°0¢ 9€TL (Y Y4
EER L'96 611 AT €8 L£99 EER 699 €9¢€1 Y81
By
EER 96 14 444 €LL 6.9 EER ¥'0¢ 1918 S[euR]
(T€'1-01°0) 9€°0 8’18 €1L (80'1-09°0) 08°0 8°L9 ceLE (STT-LL'T) S6°'T Y4 S$66L J[EIN
1opuan)
(16°0-+€°0) 95°0 6'C8 09% (17°1-€8°0) 00°T 69 119¢T (TS 1-ST'T) 8€'T Ty 0676 ¥107-€10T
e Y68 (333 A9 §°69 0081 e €9¢ 9989 €10T-C10T
Teax
798 S6L €69 18844 L'8€ 98191 [[B12A0
(ID %S6) MOV £10d% N (ID %S6) MOV £10d% N (ID %S6) MOV £10d% N
(S6. = N) s1jouws adid juarmd (IT+¥ = N) stodjows 18310 (961 91 = N) s1yows 21301310
Suowre asn 000eq0IL[OJ JuaIInd Suowre asn 000eqoIL[0J Jua1INd Juowe asn 029eqOIL[0J

sisAjeuy uoissalbay 2111607 9|qelIBAI}N|A :S19S 099B(O0] SS9|9OWS
pue ‘sias ana.ebio-3 ‘siasn yeyooH ‘siajows adld ‘siaqowsg 1ebi) ‘siaqowg analebi) uauun) Buowy siasn 029eqo1A|0d YLAN PIRIDOSSY SOIISLIaloRIRYD PUB S 000B(O01A|0d JO 92Ud|eABId "Z dlqeL



S93

Nicotine & Tobacco Research, 2018, Vol. 20, Suppl. 1

*SI9SN d1BI puk AP-owos sapnjoul £10821d SIYI ‘S19SN 0998q0I IAYIO 0] SINOWS ABP-d2WOS 01 $19Ja1 £10821eD STy ‘s19x0owWs 21121851 10,

*asn 025eq014]0d Jo 2oud[eAdId = £]0J%, ‘PIIEIBdIS/PIDIOAIP/PIMOPIM = §/(J/A\ ‘TOIBUTWIOUDP Y3 10§ 9z1s o[dures pAySromun = N 035803 $SI[ANOWS = J§ [00YdS YSIY = G [BATIUI DUIPYUOD = D) ‘O1EI SPPO paisn(pe = YOV

*PIOq Ul pajou a1k $INsaT YOV Iuedyrudis A[[ednsnels [opow oyl ur papnjout Jou sajedrpur sisdijjg

EeR an SLST Bl 898 769¢ I 98¢ 9€€T «AJrepuoN
($T°0-91°0) 61°0 S1e ¥€91 (§T°0-91°0) 0T°0 LS (Y40} (91°LT-LT'T) L8'S 876 Iy Aeq
asn jo Louanbaig
(¥8°1-S0'T) 6€°T 049 718 ($S°1-16°0) 61°T 9°¢8 95¢€T ($6°0-95°0) €£°0 'S ISST a[3urg
(1ST-1+'1) 88°T 9°¢S £09 (€7 1-08°0) €0°'T 9'6L I€1T (8£'7-£8°0) SS°T ¥'9L SST S/A/M
I by 06LT EER L'6L 0€7T I 1°§9 L9 parreN
snjels ﬁﬁu_umz
(TF'1-69°0) 66°0 v'es 9¢s ($0'T-€5°0) ¥£°0 8°8L P8 (86°0—++°0) 99°0 0°'8S 19% umowyup)
(1T°1-25°0) 640 0Lt 6LS (06°0-€+°0) 79°0 0°9L 0LS (1£°0-1€°0) L¥°0 8IS 9L€ 000 00T$=
(T€'1-99°0) €6°0 SIS 076 (80°1-95°0) 8£°0 $08 L811 (69°0-€€°0) 8%°0 9¥S 6€9 666 66$-000 0S$
(8%'1-€£°0) ¥0°'T 9°9¢ 849 (1T°1-+9°0) 88°0 978 0901 (1T°1-55°0) 280 8¥9 [Y4Y 666 67$-000 0€$
B 9°¢S 9ts Byl €8 $S01 B L'L9 9L€ 000 0£$>
UEOUEM _uﬁcﬁ—umﬂoz
(€£°0-T€°0) 8%°0 9vt 168 (¥8°0-9€°0) SS°0 $SL €SI (T€°0-01°0) 81°0 Ty €L arenpels 98a[j0)
(ET°T-2S°0) 920 423 €8 (T€'1-09°0) 68°0 £08 Y191 (89°0-7T°0) 8€°0 vLS 9SL 28a[[0d awog
(0T°1-45°0) €8°0 XYY 9011 (€ 1-19°0) T6°0 v'T8 €IST (S0 T-€€°0) 6570 €59 L a1enpess G
B 9°¢S 68¢ Byl S¥8 L€V B 0'8L 9¢T SH Uuey3 ss]
:Oﬁwud_um
(6L 1-+8°0) €T'T 809 ove (1S 1-1£°0) €0°'T 0°¢8 844 (I18°1-9L70) LT'T 9'99 0T 1O druedsIH-uoN
(T€£-SL0) ¥€'C €8L 8T (€4 T-8€°0) ¥£°0 6°0L 78 (" 0-+T°0) ST'0 86T SotT ueisy druedsrH-uoN
(¥8°0-0€°0) 0S°0 1'Ce L1 (8T°1-75°0) T80 078 Yy (99°0-0€°0) ++°0 L'Ly ¥7T e[ duedsIH-uoN
(0£7T-8%°0) 6270 6'€9 €91 (L0 T-€570) 9£°0 608 LTh (16°0-05°0) L9°0 ¥'8S LY oruedsTH
99 €IS 18T Bt 608 (453 EeR 679 LT1 211y 4\ druedsIH-uoN
\Euaﬁm\oumm
(L1°0-90°0) 0T°0 9T T6€ (9T°T-15°0) 08°0 L'€EL 9 (60+7=96°0) 08°F 0'¥6 81 +59
(L€0-81°0) 9T°0 ree 766 (09°1-€8°0) ST'L 6'8L 1591 (80°$—S€'T) 79T &z It ¥9-St
(06°0-S+°0) +9°0 9°¢¢ 816 (8£°1-76°0) 8T'T ¥'08 €0¢1 (9T°€-8+'T) 0T'T €89 €8¢ v—0¢
(0T°1-95°0) 280 €99 0S¢ (TTT-€0'T) IS'T 968 6TS (6ST-SH'1) v6'L 879 (Y49 67-ST
B 8°0L 85§ Byl <78 0.8 B 8¥S 0vET ¥7-81
By
B 0SS ¥ Eer| 708 8T€T B 1'9% L16 S[ewd,
(€8'T-6£°0) 0T'T €S $86T (0§ 1-86°0) TT'T 918 68€T (9§°€-1T°7) 18T 9,9 09%1T AN
‘_u_u:DU
(£8°0-£5°0) 040 T'6¥ ¥S8T (€8°0-75°0) 99°0 0°6L 8€TE (8T°T-08°0) TO°'T $6S st $10T-€10T
99 LSS [SY3) Eer| T8 6L¥1 EeR 8°8¢ ce8 €107-C10T
JTea
¥'Cs 60T€ 608 LILY T6S LLET [[e1240
(1D %S6) OV £10d% N (ID %S6) OV £10d% N (1D %S6) OV £10d% N

(607€ = N) s¥9sn ]G usaLind
Buowre asn 000eqOIL[0J

(L1/¥ = N) 19sn 2130188159 JU21IMd

Buowre asn 0008q0IL[0]

(££€£T7 = N) $39sn yex00y Jua1ind

Suowre asn 000eq0IL[0]

penupuoy “z 1qeL



Nicotine & Tobacco Research, 2018, Vol. 20, Suppl. 1

S94

"020B( 0] SSI[N[oWs = TG

*0208q03 $S3[OWS Jo/pue ‘Yexooy ‘sadid sazedtpur YO,

s1onpoad
0°§¢T 10 STt 68¢ 6°CE 10§ €6T 00T e S¥9 a121LSUOU 19710 AJUO (M 251 £[0]
syonpoad 1yl
0°SL 440" $'88 9LEE 1°L9 ¥68 L0L L0V 8°8L ¥S1T O/M 10 /M S2112IESI YIIM 31 £]O
s3onpoid 93391€810-2
ey 9TET -uou £[uo yam asn £joJ
s1onpoid 19710 o/m 10 /M
69S 9/€¢ sa1301€819-0 Im asn [0
asn 025eq014[0d JO UOMEBOYISSBONY
syonpoad anareSouou ¢z
19 L8 €€ 601 88 9€l 611 68 1Y sel 8T 891 O suoneuIquon
JECLEATe)
6'¢ s 'y 19 6¢ Sl 174 Tl 17 < + sanaredin
LIYIQ [ + s1edn
0Ll S$¥T sl el 69T Ly1 991 334 9'8 1334 334 + sanaresi)
«PYPRO
12 + sa1301e810-2
8Tl 6L1 €l 1954 1T'6l [4Y4 [ 134 9'8 1984 €L 11y + sa121e81)
LIYIQ [Z + s1edn
+ $913918819-3
farq’ 8¥1 ot e 0°ST 961 Y 8 1€l e L9 e 8¢ (423 + sau1e81)
s1e310 + $9139185810-0
L6 1433 et Pee 9 Pee ) yee + sana1e81)
0cs 11 8°9¢ 9911 S'6S 008 §69 e 'Ly YICTL $1e ¥9ST L'6T TELT s3onpoid 29113 I3[ ¥ JO 5[}
s1onpoid om) jo
09 0T T 8¥ 8¢ L9 €9 6€ 8’1 671 SUONEUIqUIOd IO
s 991 L'11 991 0°¢ 991 sa1301e819-0 + YOO
6'Cl 01t 89 0lc 0°¢ (4 1S + s1esi)
LT 99 1T 99 60 99 $911018319-9 + s1831))
9'8 (43! (U (43! T €l yexooy + s1esi)y
'Ir 201 e 701 0 <01 sadid + sxedin
16T (a4 6L 0ty 89 0Ty 1S + sanares)
sa1321819-2
0°¢s 61¢€T €6e 61€T To¢e 61€T + sanaresi)
91 0€T 6t 0€T (a4 0€T o0y + s13210510)
T°¢T 6 T 6 1 6 sadid + sanaredin
0'LE SL0T X3 SL01 €91 SL0T s1e310 + saa1e31)
'8¢ YEL T 665T oy §6S §0¢ §€T 0°€s 881 £°89 8¢y €0L 13434 snpoad omy jo asp
0°00T 324" 0°00T S9LE 0°00T S6¢€1 0°00T L09 0°00T 66LT 0°00T 0LS 0°00T §L99 [[e1240
% N % N %o N % N %o N % N % N

SI9sn 1§ juarimd

Buowe s1asn £joJ

sIasn uuuuumme‘u juaxmd

uowe s1asn £]oJ

$I9sn 00y Jua1Ind

Suowre s1asn £[og

s1yows adid Juazmd

Buowe s1asn £]oJ

sIoyouwis ummmu juarmd

Suowe s1asn £[og

SIOWS 9339TESIO JUIIIND
Buowe s1asn £]og

s1onpoid 020eq03
Aue Jo s1asn JuUaLIND

Suowe s1asn £]oJ

¥102-Z10Z ‘A9AIng 099eqO 1INPY

|eUOlIBN :S18S) 000B]O] SSB|8YOWS pue ‘sies aneleblo-3 ‘sies Ye)ooH ‘sieyows adid ‘sieyows Jebi) ‘sieyows anelebi) jusin) Buowy siesn 000eqolA|0d Aq Pasn S19Npo.d 099B(O] JO SUOIBUIGUIOD °E d|qeL



Nicotine & Tobacco Research, 2018, Vol. 20, Suppl. 1

S95

current cigarette smokers but decreased over time among cur-
rent users of pipes, e-cigarettes, and smokeless tobacco (Table 2).
Variations in demographic profiles of poly users were observed across
different tobacco users. Among current cigarette smokers, polyto-
bacco users were more likely to be male, aged 18-24, more educated,
widowed/divorced/separated, and to smoke cigarettes daily; but less
likely to be Hispanic, non-Hispanic Black, or non-Hispanic Asian.
Among current cigar smokers, polytobacco users were more likely
non-Hispanic Other, widowed/divorced/separated or single; but less
likely to be aged 45 and older, Hispanic, non-Hispanic Black, more
educated, to have household income at least $50 000, and to smoke
cigars daily. Among current pipe smokers, polytobacco users were
more likely to be widowed/divorced/separated or single; but less
likely to be aged 45 and older, college graduates, and to smoke pipes
daily. Among current hookah users, polytobacco users were more
likely to be male, aged 25-64, and to use hookah daily; but less likely
to be Hispanic, non-Hispanic Black, non-Hispanic Asian, to have
at least some college education, to have household income at least
$50 000, and to be single. Among current e-cigarette users, poly-
tobacco use was more likely among young adults aged 25-29; but
less likely among college graduates, those with household income
at least $100 000, and those who used e-cigarettes daily. Among
current smokeless tobacco users, polytobacco users were more likely
to be widowed/divorced/separated or single but less likely to be aged
30 and older, non-Hispanic Black, to be college graduates, and to use
smokeless tobacco daily.

Nicotine Dependence Symptoms and

Polytobacco Use

Table 4 shows the nicotine dependence prevalence estimates for
polytobacco users and sole users among each of the six categories
of tobacco user. Awakening at night for tobacco was reported by
18.9%, 4.2%, 3.2%, and 4.8% of current sole cigarette smokers,
sole cigar smokers, sole e-cigarette users, and sole smokeless tobacco
users. A similar prevalence pattern across these sole tobacco users
was also found for the symptom measure “wanted to use tobacco so
much that it was difficult to think of anything else.” Recent strong
craving to use tobacco was reported by 57.1%, 15.0%, 13.2%,
6.0%, 28.9%, and 46.8% of current sole users of cigarettes, cigars,
pipes, hookah, e-cigarettes, and smokeless tobacco, respectively.
The pattern and magnitude of the dependence prevalence for the
symptom measure “felt really needed to use tobacco” across differ-
ent sole tobacco users mirrored those for the craving symptom. The
prevalence of withdrawal symptom was 35.4%, 5.9%, 12.6%, and
24.5% among current sole users of cigarettes, cigars, e-cigarettes,
and smokeless tobacco, respectively.

Among each category of current tobacco user, the prevalence of
dependence was consistently greater in polytobacco users than sole
users for every symptom measure. Table 4 also shows that after con-
trolling for frequency of use and other covariates, the difference in
nicotine dependence between polytobacco users and sole users was
not only statistically significant but also consistent across the five
symptom outcomes regardless of which category of current tobacco
user. For example, among current smokeless tobacco users, poly users
were more likely than sole users to report each dependence symptom,
with adjusted odds ratios ranging from 2.86 (95% CI: 2.29-3.57)
for withdrawal symptom to 4.92 (95% CI: 3.32-7.30) for awaken-
ing at night. However, across different categories of current tobacco
user, the magnitudes of the associations between polytobacco use
and the five symptom measures varied, with adjusted odds ratios

being the lowest among current cigarette smokers (between 1.37 and
1.72), and highest among current hookah users (between 11.79 and
20.79) and current pipe smokers (between 6.35 and 33.37).

Discussion

This study extends previous studies on polytobacco use among US
adults by examining polytobacco use among six categories of cur-
rent tobacco user and by including two emerging tobacco prod-
ucts—e-cigarettes and hookah. We found that during 2012-2014,
the prevalence of polytobacco use among current cigarette smokers
was 38.7%, much higher than the estimates (2.3%-16.3%) from
previous studies that used data prior to 2011.1%17:182024 This could be
explained by two reasons. First, those previous studies only included
cigarettes and one other tobacco product, while we included six
tobacco products. Including more tobacco products increases the
estimate of polytobacco use prevalence. Second, e-cigarettes were
not included in those previous studies. The availability of e-ciga-
rettes, often marketed as reduced harm tobacco products,”* might
appeal to cigarette smokers and increase their polytobacco use in
recent years. However, our estimates of 45.5% of male and 30.4% of
female current cigarette smokers being polytobacco users are similar
to those (46.5% and 26.4%, respectively) estimated by Lee et al.®
who used the 2012 RTI NATS data and also included many forms of
tobacco products. Probably for similar reasons, our estimated preva-
lence of polytobacco use among current cigar smokers (69.3%) is
larger than that from a previous study (50.3% in 2010),>* and our
estimated prevalence of polytobacco use among current smokeless
tobacco users (52.4%) is also larger than that from previous studies
(ranging from 25.0% to 42.4%).17:21:2

Our estimate of 32.5% of current users of any tobacco prod-
ucts being polytobacco users is slightly smaller than that estimated
by Kasza et al.'* using the 2013-2014 PATH data (37.8%). This
is probably because their study disaggregated cigars into separate
products (traditional cigars, cigarillos, and filtered cigars) while
we did not. Our findings are consistent with theirs that the most
common polytobacco combination was dual use of cigarettes and
e-cigarettes.'*

To our knowledge, this is the first study to examine the preva-
lence and correlates of polytobacco use among current pipe smok-
ers, hookah users, and e-cigarette users. Polytobacco use was very
common (59.2%-86.2%) among them. The association of age with
polytobacco use was negative among current pipe smokers, posi-
tive among current hookah users, but not statistically significant
among e-cigarette users. While polytobacco use was more preva-
lent for males versus females and less prevalent for racial/ethnic
minorities versus non-Hispanic Whites among current hookah users,
gender and race/ethnicity were not significant predictors for poly-
tobacco use among current pipe and e-cigarette users. Daily users
were less likely to engage in polytobacco use among current pipe and
e-cigarette users, but the opposite relation holds among current hoo-
kah users. These results highlight the variation in the profiles of poly
users across current hookah, pipe, and e-cigarette users.

Very few e-cigarette users used e-cigarettes daily or used only
e-cigarettes. Nearly 90% of poly use e-cigarette users concurrently
smoked cigarettes with or without other tobacco products. A sub-
analysis of our data revealed that the majority of sole e-cigarette
users (93.1% of daily users and 56.7% of nondaily users) were
former cigarette smokers. Yet, sole e-cigarette users still showed
lower prevalence of dependence symptoms compared with poly use
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e-cigarette users and sole cigarette smokers. This evidence implies
potential beneficial impact of successful switching from cigarette to
e-cigarette smoking on reducing dependence symptoms. However,
more research is needed to validate this hypothesis.

One of the NATS strengths is the inclusion of the “rarely”
option to questions about current use of noncigarette tobacco
products. We found that 83%-94% of ever cigar smokers, pipe
smokers, hookah users, e-cigarette users, and smokeless tobacco
users who answered “rarely” using the respective product reported
using that product in the past 30 days. This indicates that some
occasional users of these products did use the product recently but
do not perceive themselves as “some days” users or nonusers. In our
final study sample, one-quarter of current smokeless tobacco users
and more than half of current cigar, pipe, hookah, and e-cigarette
users fell into this category. Future research to examine the role
that “rarely” noncigarette tobacco use plays in the onset and devel-
opment of tobacco dependence would inform tobacco prevention
and cessation efforts.

There are several limitations in this study. First, tobacco use and
nicotine dependence were self-reported and may be subject to recall or
measurement bias. Second, this study used cross-sectional data; there-
fore, it is not feasible to determine whether polytobacco use causes
greater nicotine dependence symptoms or vice versa. Longitudinal
studies on product-specific tobacco use trajectories of initiation,
transition, and quitting are needed to understand the causal effect of
polytobacco use on nicotine dependence. Third, this study focuses on
current polytobacco use among current tobacco users and does not
assess the effects of former polytobacco use on nicotine dependence
symptoms. Finally, this study replied on a limited set of self-reported
dependence symptom measures from the NATS. Investigating the
validity and comparability of each symptom measure across different
products is beyond the scope of this work. Recently, Strong et al.3*3*
developed a parsimonious set of dependence symptoms to measure
nicotine dependence across users of different tobacco products; how-
ever, the best way to capture product-specific influences on nicotine
dependence still remains to be determined.®

In conclusion, our results indicate that between 52% and 86%
of noncigarette tobacco users and nearly 40% of cigarette smokers
engaged in polytobacco use. Polytobacco users are significantly more
likely to report dependence symptoms than sole-product tobacco
users for each category of current tobacco user. This study provides
baseline insight into the complex and multifaceted matrix of polyto-
bacco use patterns and its relationship to nicotine dependence symp-
toms shortly before the US Food and Drug Administration (FDA)
issued the “Deeming Rule” that extends its tobacco regulatory
authority over tobacco products that were not previously regulated,
such as e-cigarettes and hookah.* Consideration of polytobacco use
should be part of FDA tobacco regulatory activities.

Supplementary Material

Supplementary data is available at Nicotine & Tobacco Research
online.
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