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Abstract

Background: Cigar and e-cigarette use is becoming increasingly common among US tobacco users and the Food
and Drug Administration recently asserted regulatory jurisdiction over these products, among others, in May 2016.
Research on tobacco dependence among users of these products is limited, however. We therefore examined
several symptoms of dependence and cessation intentions among adult cigarette, cigar, and/or e-cigarette users

in a nationally representative sample.

Methods: We used nationally representative data from more than 60,000 participants in the US National Adult
Tobacco Survey (NATS) from 2012 to 2013 to analyze dependence symptoms and cessation intentions for users
of cigarettes, cigars, and/or e-cigarettes but not other tobacco products.

Results: Among daily tobacco users, dual cigarette and cigar users on average smoked more cigarettes per day
(173,95 % Cl=16.1, 186 vs. 15.8, 95 % Cl =154, 16.2), had shorter times to first tobacco use after waking

(214 min, 95 % Cl=16.6, 24.9 vs. 259 min, 95 % Cl=25.3, 26.5), and were more likely to report withdrawal and
craving symptoms than exclusive cigarette smokers. Dual cigarette and e-cigarette users were more likely than
exclusive cigarette smokers to report withdrawal and craving symptoms and cessation intentions. Exclusive cigar
and e-cigarette users were less likely to report withdrawal and craving symptoms than users of other products,
but even so, more than a third of exclusive cigar (38.8 %, 95 % Cl=27.4 %, 51.6 %) and e-cigarette (46.1 %,

95 % Cl=35.1 %, 57.4 %) users reported experiencing a strong craving for a tobacco product in the past 30 days.

Conclusions: Dual cigarette and cigar users show evidence of greater dependence symptoms and dual cigarette
and e-cigarette users show evidence of greater dependence symptoms and cessation intentions compared with
exclusive cigarette smokers. A sizeable number of users of all of the tobacco products report dependence

symptoms such as craving for tobacco.

Keywords: Tobacco, Dependence, Cessation, Cigarettes, Cigars, E-cigarettes

Abbreviations: Cl, Confidence interval; cpd, Cigarettes per day; FDA, Food and Drug Administration; NATS, National
Adult Tobacco Survey; ttfc, Time to first cigarette; US, United States

Background

Tobacco users in the United States (US) are increasingly
likely to use products other than or in addition to ciga-
rettes [1-3], including some products newly regulated
by the US Food and Drug Administration (FDA) in May
2016 such as cigars and e-cigarettes, but nationally rep-
resentative data on dependence and cessation intentions
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among users of these products are limited. Previous
research on tobacco dependence has primarily focused
on cigarette smokers, and the majority of dependence
measures assess dependence based on questions related
to cigarettes. For example, the Fagerstrom Test for
Cigarette Dependence (previously the Fagerstrom Test
for Nicotine Dependence [4, 5], has been used exten-
sively to assess nicotine dependence among cigarette
smokers [6-9]. Several studies have found that two of
the test’s items, cigarettes per day (cpd) and time to first
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cigarette after waking (ttfc), are highly predictive symp-
toms of dependence [10-12], and these two elements
comprise the commonly used Heaviness of Smoking
Index [10]. Other cigarette dependence scales, such as
the Wisconsin Index of Smoking Dependence Motives
[13], ask about dependence symptoms such as craving
and tolerance.

Measures and studies of dependence among users of
other tobacco products such as cigars and e-cigarettes
are much more limited, even though non-cigarette to-
bacco products contain nicotine and users show signs of
dependence [14]. Researchers have used National Youth
Tobacco Survey data to analyze the prevalence of de-
pendence symptoms such as feeling restless or irritable
after not using tobacco for a while in cigarette, cigar,
and smokeless tobacco users among middle and high
school students [15]. Researchers have also used methods
from item response theory with National Epidemiological
Survey of Alcohol and Related Conditions data to develop
measures of nicotine dependence among users of
cigarettes, cigars, and other tobacco products [16]. The
Penn State Electronic Cigarette Dependence Index has
also been proposed to assess dependence in exclusive e-
cigarette users [17].

Even with these efforts, information from nationally
representative studies about tobacco dependence among
users of products such as cigars and e-cigarettes remains
limited. The FDA issued a federal rule in May 2016
asserting regulatory jurisdiction over all tobacco products
in the US that were not previously regulated, including
e-cigarettes and cigars [18]. Understanding dependence
symptoms and cessation intentions among users of these
products is therefore an important public health issue,
and results from this study will help provide information
about their effects on users that can inform future regula-
tory and research activities.

Our study addresseses these issues by using nationally
representative data for US adults from the 2012-2013
National Adult Tobacco Survey (NATS) to analyze the
prevalence of tobacco dependence symptoms among
exclusive cigarette, cigar, and e-cigarette users, as well as
users of combinations of these products. We restricted
our analyses to these three tobacco products because
they are associated with similar use behaviors, including
possible inhalation and hand and mouth interaction,
thus allowing for more direct comparison for some de-
pendence symptoms. The 2012-2013 NATS was designed
to include multiple measures of tobacco dependence
symptoms relevant for all tobacco products, including
craving and withdrawal symptoms and time to first to-
bacco use. Because tobacco dependence is often predictive
of cessation motivation and success [11, 16], our study
also analyzes future cessation intentions for users. This
study provides valuable insight into tobacco dependence
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and cessation intentions among US adults, particularly for
cigar and e-cigarette users for whom such information
was previously lacking.

Methods

Data source

The 2012-2013 NATS is a stratified, random-digit
dialed, landline and cellular telephone survey of US
non-institutionalized adults aged 18 years and older
residing in the 50 states and the District of Columbia
[19]. Data collection occurred from October 1, 2012
through July 30, 2013, with 57,994 completed inter-
views and 2,198 eligible partial interviews (=60 %
complete), yielding 60,192 total qualified interviews
[20]. NATS utilized a dual frame, non-overlapping
sample design, with independent samples drawn from
landline and cellular-only telephone frames. The
cellular-only frame consisted of households without
landlines that rely exclusively on cellular telephones to
make calls.

Measures

Tobacco product use

The 2012-2013 NATS assessed use of cigarettes, cigars
(including large cigars, cigarillos, and little filtered ci-
gars), and e-cigarettes, among other tobacco products
including traditional pipes, waterpipes/hookah, chewing
tobacco, snuff, dip, snus, and dissolvable tobacco prod-
ucts. Our analysis focused on daily cigarette, cigar, and/
or e-cigarette users although descriptive statistics for all
daily tobacco users are presented for purposes of com-
parison. Current cigarette and cigar smokers aged
30 years and older were defined as individuals reporting
having smoked at least 100 cigarettes or 50 cigars in
their lifetimes and currently using these products every
day or some days for cigarettes and every day, some
days, or rarely for cigars. Young adults aged 18—-29 years
reporting current daily or some day use of cigarettes or
daily, some day or rare use of cigars did not need to
meet the thresholds for ever product use to be classified
as a current user, but most daily cigarette smokers
(6,066 of 6,073) and daily cigar smokers (339 of 340) re-
ported that they had met the relevant threshold. Current
e-cigarette users reported using these products every
day, some days, or rarely. Tobacco users analyzed in this
study were categorized as exclusive users of cigarettes,
cigars, and e-cigarettes; dual users of cigarettes and ci-
gars or cigarettes and e-cigarettes; or users of all three of
these products. Users of these products along with other
tobacco products were excluded from the analysis.
Exclusive daily use of traditional pipes or waterpipes was
extremely low among NATS participants, with 31 and 1
users respectively.
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Daily use

Survey participants were identified as daily users for this
analysis in one of two ways. First, respondents could re-
port every day use of cigarettes, cigars, and/or e-cigarettes.
Second, respondents could report some day use of at least
two of these products and that there were not days when
they did not use any of these products.

Symptoms of tobacco dependence

NATS included several questions to assess tobacco
dependence symptoms, including average number of cig-
arettes smoked per day, time to first tobacco use after
waking, and questions about withdrawal and craving
symptoms. These questions included whether or not re-
spondents sometimes wake at night to use a tobacco
product, have had a strong craving to use any tobacco
product in the past 30 days, have felt like they really
needed to use a tobacco product in the past 30 days,
and have had a time when they wanted to use a tobacco
product so much that it was difficult to think of any-
thing else in the past 30 days. Respondents were also
asked if the statement that they feel restless or irritable
after not using tobacco for a while was “not at all true,”
“sometimes true,” “often true,” or “always true.” These
dependence measures have been shown to be reliable
among adult tobacco users [11, 21].

Tobacco use cessation intentions

NATS participants who reported being current cigarette
smokers were asked if they were thinking about quitting
cigarettes for good, and respondents who answered “yes”
were then asked how soon they were likely to quit ciga-
rettes for good with response options being “within the
next 30 days,” “within the next 6 months,” “within the
year,” “longer than a year,” and “don’t know/not sure.”
We calculated the proportion of these respondents who
were in one of the first three response groups and thus
reported being likely to quit cigarettes within the next
year. Cigarette smokers who used other tobacco prod-
ucts and reported they were thinking about quitting
cigarettes for good as well as exclusive users of non-
cigarette tobacco products were asked if they were
thinking of quitting all tobacco products for good.
Respondents who reported “yes” were then asked how
soon they were likely to quit all tobacco products with
the same response options as above. In our analysis, we
classified dual and polyusers of both cigarettes and other
tobacco products who reported thinking about quitting
cigarettes and all tobacco products as thinking about
quitting all tobacco products.

» o«

Demographic characteristics
We analyzed tobacco product use by several demo-
graphic characteristics including sex, age (18-29, 30-50,

Page 3 of 10

and > 50 years), race/ethnicity (non-Hispanic white, non-
Hispanic African-American, non-Hispanic other or
multi-race, and Hispanic), and educational attainment
(less than high school diploma or equivalency degree,
high school diploma or equivalent, some post high
school or college course work or degree but not a bache-
lor’s degree, and a bachelor’s degree and/or master’s,
professional, or doctoral degree). Respondents with
missing or incomplete information about tobacco use,
dependence symptoms, cessation intentions, or demo-
graphic characteristics were not included in those particu-
lar analyses, unless otherwise noted.

Participants

There were a total of 60,192 participants in the 2012—
2013 NATS. Of these individuals, 59,640 provided infor-
mation about current use of all of the surveyed tobacco
products, and were thus eligible for further analysis in
this study, and 11,654 of these respondents reporting
current use of at least one tobacco product. To facilitate
comparisons across product use categories, our analysis
focused on daily tobacco users, who either reported
using a single product type every day or being a multi-
product user and using at least one tobacco product
every day. Among current users, 7,239 individuals were
daily users of any tobacco products, and 5,617 of these
were users of some combination of cigarettes, cigars,
and e-cigarettes but not other products.

Statistical methods

Analyses consisted of calculation of proportions of
survey responses, mean number of cigarettes smoked
per day, and median time to first tobacco use after
waking, and accompanying 95 % confidence intervals.
Comparisons of means and proportions between prod-
uct use groups were made using t-tests with p <0.05 as
the level of statistical significance. All estimates were
calculated using the NATS national sample weights and
taking into account the complex survey design stratifica-
tion information. All analyses were conducted using SAS
version 9.4 [22] and SUDAAN version 11.0.1 [23].

Results

Table 1 presents a detailed breakdown of NATS partici-
pants and daily tobacco users by product use category
and demographic characteristics including sex, age, race/
ethnicity, and educational attainment. A majority (60.9 %,
95 % CI=59.7 %, 62.1 %) of current tobacco users were
daily users with the largest number of these users being
daily exclusive cigarette users (31.3 %, 95 % CI=30.2 %,
32.5 %), dual cigarette and e-cigarette users (6.1 %, 95 %
CI=56 %, 6.7 %), and dual cigarette and cigar users
(4.6 %, 95 % CI =4.1 %, 5.1 %). Among daily tobacco users,
exclusive cigar smokers were overwhelmingly male



Table 1 Characteristics of National Adult Tobacco Survey Participants by Tobacco Product Use Status (%)

Proportion Sex Age (years) Race/Ethnicity Educational attainment
?f gurrenltj Male Female 18-29 30-50 >50 Non-Hispanic Non-Hispanic Hispanic < High School HS Diploma  Some Post Bachelor's
Obacco Users White African- Diploma or or Equivalent HS Education, Degree or
American Equivalent No Bachelor's More
Degree

All respondents 484 516 216 363 421 656 10.2 15.0 13.7 28.1 316 26.5
(n=60192) [47.8,489] [51.1,52.2] [21.1,22.2] [35.7,36.8] [416,426] [651,66.2] [9.8, 10.6] [14.5,15.5] [13.3,143] [27.6, 28.7] [31.1,32.1] [26.1, 26.9]
Daily any tobacco 609 60.8 392 234 435 331 69.2 9.9 93 195 373 34.0 9.2
product users® [59.7, 62.1] [59.3,624] [376,40.7] [22.0, 249] [42.0,45.1] [31.7,344] [67.7,708] [89, 11.0] [83,104] [18.1,21.1] [35.8, 38.9] [32.5,354] [8.5,99]
(n=7239)
Daily single tobacco product users
Cigarettes only 313 50.1 499 134 45.1 415 674 124 10.0 223 364 322 9.0
(n=3963) (30.2, 324] [479,523] [47.7,521] [11.8,153] [429,47.3] [395,435] [652, 69.6] [109, 14.1] [86,11.5] [202, 24.6] [343, 386] [30.3, 34.2] [8.2,10.0]
Cigars only 1.0 83.8 16.2 19.7 36.1 44.2 495 348 b b 380 28.7 134
(n=131) (08, 13] [72.1,91.2] [88,279] [108,33.2] [244,498] [33.0,56.1] [36.8, 62.2] [226, 49.5] [26.0, 51.6] [19.5,40.1] [84,209]
E-cigarettes only 1.1 57.2 428 193 488 319 80.1 b b b 378 458 125
(n=124) [0.9, 14] [45.7,68.1] [31.9,543] [11.1,315] [37.7,599] [234,419] [696, 87.6] [27.2,49.7] [34.6, 574] [7.7,196]
Daily multiple tobacco product users
Cigarettes + 46 736 264 250 459 29.1 59.8 19.1 80 193 402 34.2 63
cigars (n=495) [4.1,51] [68.2, 784] [216,31.8] [200, 30.7]1 [40.2, 51.7]1 [24.7,339] [53.7,65.6] [14.7,24.5] [52,12.2] [146, 25.] [34.5, 46.2] [28.9, 39.9] [4.6, 8.6]
Cigarettes + 6.1 386 614 159 483 358 76.2 52 73 14.8 35.7 39.7 9.8
e-cigarettes [56,6.7] [33.9,435] [56.5,66.1] [12.5,20.1] [43.6,53.1] [31.7,40.0] [715,803] [34,79] [48, 1111 [11.0, 19.6] [31.2,40.5] [35.2, 44.4] [79,12.1]
(n=774)
Cigarettes + 1.3 64.9 35.1 494 345 16.0 570 b 188 21.1 29.2 449 b
cigars + e-cigarettes  [1.1, 1.7] [528,753] [247,472] [380,609] [246,460] [104,24.0] [44.9, 683] [10.7,309] [123,33.7] [194, 414] [33.9, 56.3]

(n=130)

2 Daily users reported either daily use of at least one tobacco product or reported some day use of multiple products and replied “no

® relative standard error > 30 %

" when asked if there were some days when they do not use any tobacco products
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(83.8 %, 95 % CI=72.1 %, 91.2 %), whereas dual cigarette
and e-cigarette users were more often female (61.4 %,
95 % CI=56.5 %, 66.1 %). The product use categories
with the largest proportion of young adult users aged
18-29 years were polyusers of cigarettes, cigars, and
e-cigarettes (49.4 %, 95 % CI=38.0 %, 60.9 %) and dual
users of cigarettes and cigars (25.0 %, 95 % CI=20.0 %,
30.7 %). Compared with other product type users, a
relatively large proportion of exclusive cigar smokers were
non-Hispanic African-Americans (324 %, 95 % CI=
20.8 %, 46.6 %). Similarly, a relatively small proportion of
exclusive e-cigarette users had less than a high school
diploma (3.9 %, 95 % CI=1.6 %, 9.5 %). Some additional
information from NATS on tobacco use by other
demographic characteristics such as sexual orientation
and household information has been published previously
by FDA authors [24].

Figure 1 shows the mean number of cigarettes smoked
per day (cpd) by daily cigarette smokers in the various
product use categories. Mean cpd for dual cigarette and
cigar smokers was higher at 17.3 than for exclusive
cigarette smokers at 15.8 (p =0.02). Mean cpd for dual
cigarette and e-cigarette users and cigarette, cigar, and
e-cigarette polyusers were not different from that of
exclusive cigarette smokers. Dual cigarette and cigar
smokers also had a shorter median time to first tobacco
use after waking (21.4 min, 95 % CI = 16.6, 24.9) than ex-
clusive cigarette smokers (25.9 min, 95 % CI = 25.3, 26.5),
as shown in Fig. 2a. Exclusive cigar and e-cigarette users
had a longer median time to first use than exclusive
cigarette smokers. Exclusive cigar and e-cigarette users
were also less likely to use these products within 30 min
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of waking compared with exclusive cigarette smokers
(both p < 0.0001), as shown in Fig. 2b.

Other tobacco dependence symptoms are analyzed in
Table 2. Dual and polytobacco users were more likely
than exclusive cigarette smokers to demonstrate several
dependence symptoms. For example, dual cigarette and
cigar users were more likely than exclusive cigarette
smokers to awaken at night to use tobacco products
(p=0.002). Dual cigarette and cigar users, dual cigarette
and e-cigarette users, and cigarette, cigar, and e-cigarette
polyusers were also more likely than exclusive cigarette
smokers to report a strong craving for tobacco in the
past 30 days (p=0.001, p<0.0001, and p=0.001).
Dual cigarette and e-cigarette users and cigarette,
cigar, and e-cigarette polyusers were more likely to
report that they felt like they really needed to use to-
bacco in the past 30 days than exclusive cigarette
smokers (p <0.0001 and p =0.02). Dual cigarette and
cigar users as well as dual cigarette and e-cigarette
users were more likely than exclusive cigarette smokers to
report wanting to use a tobacco product so much that it
was difficult to think about anything else during the past
30 days (p=0.02 and p =0.002). These dual users were
also more likely than exclusive cigarette smokers to report
often or always feeling restless or irritable after not using
tobacco for a while. Even though exclusive cigar and e-
cigarette users were less likely than users of other prod-
ucts to report withdrawal and craving symptoms, many of
these users still reported dependence symptoms (p = 0.02
and p = 0.003). For example, more than a third of exclu-
sive cigar (38.8 %, 95 % CI=27.4 %, 51.6 %) and e-
cigarette (46.1 %, 95 % CI=35.1 %, 57.4 %) users reported
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experiencing strong cravings for tobacco in the past
30 days. Similar proportions of exclusive cigar (40.3 %,
95 % CI=284 %, 53.5 %) and e-cigarette (46.2 %,
95 % CI=352 %, 57.5 %) users also reported feeling
like they really needed to use tobacco in past 30 days.

Table 3 presents results for cessation intentions. Dual
cigarette and e-cigarette users were more likely (87.4 %,
95 % CI=84.0 %, 90.2 %) than exclusive cigarette
smokers (75.6 %, 95 % CI=73.7 %, 77.5 %) to report

thinking about quitting cigarettes for good. Among
those thinking about quitting cigarettes for good, dual
cigarette and e-cigarette users were also more likely
(874 %, 95 % CI=83.8 %, 90.2 %) than exclusive
cigarette smokers (79.0 %, 95 % CI=76.9 %, 81.0 %) to
report likely quitting within the next year, whereas dual
cigarette and cigar users were less likely (67.1 %, 95 %
CI=60.3 %, 73.3 %). Dual cigarette and e-cigarette users
were particularly likely to report thinking about quitting
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Table 2 Prevalence of Tobacco Dependence Symptoms Among Daily Tobacco Users (%)

Sometimes wake up Have had a strong  Ever felt like they
really needed to use product so much that they

at night to use a craving to use a
cigarette or other

tobacco product past 30 days

tobacco product in  a tobacco product
in past 30 days

Feel restless or irritable
after not using tobacco
found it difficult to think of  for a while, often or
anything else in past 30 days always true®

Wanted to use a tobacco

Single Tobacco Product Use

Cigarettes only 216198, 235] 61.8 [59.6, 63.9] 66.9 [64.8, 69.0] 198181, 217 417 [396, 4391
Cigars only b 388 274,516 403 [284, 53.5]* b b
E-cigarettes only b 462[352,5751* 462 [352, 57.51* b 228 (148, 3341

Multiple Tobacco Product Use

306 [254, 36.2]*
Cigarettes + e-cigarettes 22.7 [18.8, 27.1]
30.2 [20.0, 42.9]

709 [655, 75.8]*
77.1 [73.0, 80.8]*
774 (672, 85.1]*

Cigarettes + cigars

Cigarettes + cigars +
e-cigarettes

713 [659, 76.1]
80.6 [76.9, 83.9]*
78.1 [67.7, 85.8]*

264 [21.5, 32.01*
2731[23.2,31.8]
218 [14.0,324]

494 [43.5, 55.2]*
49.7 [45.0, 54.51*
39.1 [284, 50.9]

* p < 0.05 compared with cigarette only users

@ Respondents were asked if the statement “After not using tobacco for a while, | feel restless or irritable” was “not at all true,

“always true.”
P relative standard error > 30 %

all tobacco products and quitting all tobacco products
within the next year.

Discussion

This study presents detailed, nationally representative
estimates of dependence symptoms and cessation inten-
tions for US adult daily cigarette, cigar, and e-cigarette
users using 2012-2013 NATS data. We find that dual
cigarette and cigar users report greater tobacco depend-
ence symptoms than exclusive cigarette smokers based
on higher cpd, shorter time to first tobacco use after
waking, and greater likelihood of craving and withdrawal
symptoms. We also find that dual cigarette and e-
cigarette users are more likely to report craving and
withdrawal symptoms than exclusive cigarette smokers,
although they have similar cpd and time to first tobacco
use. In terms of cessation intentions, dual cigarette and
cigar users were less interested in quitting cigarettes

", "o

sometimes true,” “often true,” or

than exclusive cigarette smokers, which may be indicative
of greater dependence, whereas dual cigarette and e-
cigarette users were more interested in quitting cigarettes
than exclusive cigarette smokers.

Our finding that daily dual cigarette and cigar users
may be more tobacco dependent and less likely to have
cessation intentions than exclusive cigarette smokers is
original and merits further investigation. Some previous
studies have not found differences in cigarette depend-
ence as measured by cpd and ttfc between exclusive
cigarette and dual cigarette and cigar users [25, 26], al-
though an analysis of nationally representative National
Health and Nutrition Examination Survey data found
that dual users reported smoking more cigars per day
than exclusive cigar smokers [27]. It should be noted
that NATS did not collect information on number of
cigars smoked per day, and our analyses do not distin-
guish between types of cigars such as little filtered cigars,

Table 3 Tobacco Use Cessation Intentions Among Daily Tobacco Users (%)

Are you thinking about
quitting cigarettes
for good?

Among those thinking about
quitting cigarettes for good,
are you likely to quit within

Are you thinking
about quitting all
tobacco products

Among those thinking about
quitting all tobacco products
for good, are you likely to

a year? °

for good? ®

quit within a year? °

Cigarettes only
Cigars only

E-cigarettes only

Cigarettes + cigars

756 [73.7,77.5]
n/a

n/a

713 (659, 76.2]
874 [84.0, 90.2]*

79.0 [76.9, 81.0]
n/a

n/a

67.1 [60.3, 73.3]*
87.4 [83.8, 90.2]*

n/a

64.8 [49.9, 77.3]
772 (662, 854]
64.0 [58.3, 69.4]
82.0[78.1, 85.3]

n/a

694 [51.2, 83.0]
8241720, 89.5]
67.2 [60.0, 73.7]
87.7 [84.1, 90.6]

Cigarettes + e-cigarettes

Cigarettes + cigars + e-cigarettes 79.8 [68.3, 87.9]

86.0 [73.9, 93.1]

72.0 [60.6, 81.2] 846 [71.2,924]

* p < 0.05 compared with cigarette only user

@ Respondents could report that they were likely to quit smoking or the use of all tobacco products “within the next 30 days,

" “within the next 6 months,” “within

the year,” “longer than a year,” and “don’t know/not sure.” Respondents in the first three groups were classified as likely to quit within a year
® The question on thinking of quitting use of all tobacco products was only asked of cigarette smokers who had stated that they were thinking of quitting use of
cigarettes. Results in this column for categories involving cigarette smoking represent both thinking about quitting cigarettes for good and thinking about

quitting all tobacco products for good
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cigarillos, and large cigars, which may impact depend-
ence symptoms. As a result, our results may underesti-
mate dependence among users of certain cigar types.

We also find that dual cigarette and e-cigarette users
are more likely to report certain tobacco dependence
symptoms, such as craving and withdrawal symptoms,
than exclusive cigarette smokers. These findings may
suggest that these dual users are more tobacco dependent
than exclusive cigarette smokers. Such an inference would
be consistent with findings from observational studies that
cigarette smokers who have used e-cigarettes are less
likely to quit smoking than smokers who have not
used e-cigarettes [25]. In our analyses, dual cigarette
and e-cigarette users are also more likely to report
thinking about quitting cigarettes for good than exclusive
cigarette smokers. These results would be consistent with
previous findings [28] that some individuals may use e-
cigarettes as a means to quit smoking [29, 30], although
NATS did not specifically ask about the use e-cigarettes or
other tobacco products to quit smoking.

We do not find differences in time to first tobacco use
between dual cigarette and e-cigarette users and exclu-
sive cigarette smokers. One previous cross-sectional ana-
lysis found that dual cigarette and e-cigarette users were
more likely to report using their first cigarette within
30 min of waking compared with exclusive cigarette
smokers [31], although another analysis found no differ-
ences in ttfc between these two groups [28]. Our study
also does not find a difference in cpd between exclusive
daily cigarette and dual cigarette and e-cigarette users,
although it is possible that some e-cigarette users re-
duced their tobacco consumption such that they were
no longer daily users and therefore not a part of our
analysis. Some researchers have suggested that some
smokers may use e-cigarettes to reduce cigarette con-
sumption [29, 30], but at the present time it remains un-
clear if e-cigarette use is associated with appreciable
decreases in cigarette consumption. One longitudinal
study found that dual cigarette and e-cigarette users
were less likely than exclusive cigarette smokers to re-
duce cpd [32], although another analysis found that daily
e-cigarette users were more likely to decrease consump-
tion [33]. From our results, it is unclear if dual e-
cigarette and cigarette users are using e-cigarettes to
supplement, rather than replace, cigarette smoking, or if
these dual users were more dependent and smoked more
cigarettes before beginning e-cigarette use. Nevertheless,
the increased cumulative tobacco exposure among these
dual users may provide them with similar or higher
levels of nicotine than exclusive smokers, potentially
augmenting craving and withdrawal symptoms.

Our study also shows that a significant number of ex-
clusive daily cigar and e-cigarette users report symptoms
of tobacco dependence such as craving and withdrawal.
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The exact proportion of users reporting these symptoms
varies by product category, but more than a third of ex-
clusive daily cigar and e-cigarette users report symptoms
such as strong cravings for tobacco or feeling like they
really needed to use tobacco in the past 30 days.

Our results for withdrawal and craving symptoms
demonstrate the value of use of a variety of dependence
measures in surveys and studies. For example, we find
that dual cigarette and e-cigarette users are more likely
to report craving and withdrawal symptoms than exclu-
sive cigarette smokers, although cpd and time to first
tobacco use do not differ between these two groups. As
a result, our assessment of general tobacco dependence
symptoms revealed differences for these users that sim-
pler measures such as cpd would have failed to capture.
Our findings underscore the value of developing and
using general tobacco dependence measures, including
craving and withdrawal symptoms, rather than relying
solely on cigarette-specific measures when analyzing
dependence among users of other products.

This study does have certain limitations. Although the
large sample size of the survey increases the precision of
estimates, the response rate for NATS was 45 %, thus
providing the potential for non-response bias. Such bias
would be particularly relevant for cellular telephone-only
respondents, who tend to be younger and have lower
socioeconomic status than other respondents [34]. To-
bacco use and dependence measures were self-reported
by survey participants and therefore have the potential
for misclassification or bias. NATS also did not collect
information about quantity used for products other than
cigarettes. The cross-sectional nature of the data does
not allow us to directly assess how tobacco use patterns
affect levels of tobacco dependence or cessation intentions
over time. We also limited our analyses to exclusive, dual,
and polyusers of cigarettes, cigars, and e-cigarettes, so our
results do not include users of these products who also
use smokeless tobacco, pipes, and/or waterpipes. Our
analyses also focuses on current tobacco use and do not
assess the effects, if any, of former tobacco use on depend-
ence. Finally, the magnitude of differences in dependence
symptoms should be considered when evaluating their
impact on successful cessation outcomes.

This study provides additional information and under-
standing about tobacco dependence symptoms and
cessation intentions among users of several commonly
used tobacco products in the US. Although cigarette
smoking prevalence has declined over time, tobacco use
remains a leading cause of preventable death and disease
in the US [35], and the use of some non-cigarette
tobacco products such as e-cigarettes has increased in
recent years [36]. Moreover, polytobacco use has become
increasingly common among some tobacco user groups
such as young adults [1]. The Family Smoking Prevention
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and Tobacco Control Act mandates that FDA regulates
tobacco products through a standard based on population
health that weighs potential benefits and harm to current,
former, and never users of tobacco products. Our results
indicate that there are substantial differences in the preva-
lence of dependence symptoms and cessation intentions
among users of different combinations of tobacco prod-
ucts such as cigarettes, e-cigarettes, and cigars. These
findings suggest that tobacco dependence among these
product users is complex and multifaceted, especially in
the context of dual and polytobacco use. Our results thus
specifically help inform tobacco regulatory efforts aimed
at protecting the health of the US population while also
providing insight into dependence symptoms and cessa-
tion intentions among tobacco users more generally.

Conclusion

This study presents important information about de-
pendence symptoms and cessation intentions among US
adult daily cigarette, cigar, and e-cigarette users that
increases our understanding of dependence among
tobacco users. We find that dual users of cigarettes and
cigars are more likely to report greater tobacco depend-
ence than exclusive cigarette smokers as measured by
cpd and time to first tobacco use and that dual cigarette
and cigar users and dual cigarette and e-cigarette users
are more likely to report withdrawal and craving symp-
toms than exclusive cigarette smokers. We also find that
many users in all product use categories, including ex-
clusive users of cigars and e-cigarettes, exhibit symptoms
of tobacco dependence. These findings have the poten-
tial to inform future research and tobacco efforts gener-
ally, given that tobacco use and dependence remain
significant global public health issues, while being of par-
ticular relevance to the US specifically, given that the
FDA has extended its authority to regulate all tobacco
products including e-cigarettes and cigars.
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