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Introduction: Concomitant use of two forms of tobacco is an in-
creasing public health concern, yet there is little consensus regard-
ing a consistent defnition of so- called “dual use.” We defned dual
use as cigarette and smokeless tobacco (ST) consumption with
either product used daily or nondaily.

Methods: We analyzed a cohort of 36,013 Air Force recruits. We
categorized dual tobacco use across 2 dimensions, type of tobacco
products (cigarettes, ST, or others), and the frequency of use (daily
vs. nondaily). We determined how varying the defnition impacted
the prevalence estimates and evaluated the prevalence estimate
based on our recommended defnition of dual use. Multivariate
logistic regression analysis was used to evaluate the risk profle of
dual users of ST and cigarettes versus mono users of ST and mono
users of cigarettes.

Results: Varying defnitions of dual use vary prevalence estimates
50-fold (0.5%-25.3%). Including only ST and cigarettes narrows
the prevalence estimate to less than 4-fold (2.0%-9.7%). Dual users
are more likely to be young Caucasian males, with lower education,
and from families with relatively higher incomes. Compared with
mono users, dual users of cigarettes and ST have a distinct pattern
of risk profles.

Conclusions: Depending on the defnition of dual use, mark -
edly different prevalence and risk profles are observed. Dual
users of ST and cigarettes are a unique group of tobacco users.
We propose a common defnition of dual use to advance our
understanding of this unique group.

doi: 10.1093/ntr/ntr032

Introduction

In 2008, 59.8 million (23.9%) of the U.S. population >12 years of
age were current cigarette smokers, 13.1 million (5.3%) smoked
cigars, 8.7 million (3.5%) used smokeless tobacco (ST), and 1.9
million (0.8%) smoked pipes (Substance Abuse and Mental Health
Services Administration, 2009). Cigarette smoking is the leading
cause of preventable death and disability in the United States (Cen-
ters for Disease Control and Prevention [CDC], 2002), and ST is
estimated to be the greatest exogenous source of human exposure
to carcinogenic nitrosamines (National Toxicology Program,
2005). Most cigarette smokers and ST users are daily tobacco users
(CDC, 2009; Ebbert, Carr, & Dale, 2004), placing these two groups
at greatest risk for tobacco-related problems. Most cigar smokers
are nondaily users (National Cancer Institute, 1998), and pipe
smoking is relatively rare among the commonly used and tracked
tobacco products.

Concomitant use of two tobacco products is increasingly being
recognized as a public health problem (Tomar, Alpert, & Connolly,
2010). Altria, the parent company of Phillip Morris USA, and
Reynold’s American, Inc. have entered the ST market through the
purchase of two large ST manufacturers. Both Camel (Reynold’s)
and Marlboro (Phillip Morris) fagship brands are now marketed
and sold as pasteurized ST products (Rogers, Biener, & Clark,
2010) similar to Swedish snus, a tobacco product made popular in
Sweden (Foulds, Ramstrom, Burke, & Fagerstrom, 2003). These
new ST products have lower concentrations of cancer-causing to-
bacco-specifc nitrosamines , but they also have lower concentra-
tions of nicotine than traditional ST products (Stepanov, Jensen,
Hatsukami, & Hecht, 2008). New ST products are being marketed
to be used in situations in which smokers cannot smoke. Current
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manufacturing and marketing of new ST products have signifcant
potential for increasing dual use of ST and cigarettes (Hatsukami &
Tomar, 2010). Data from a world-wide case—control study suggest
that, compared with cigarette smokers, dual users of cigarettes and
ST are at higher risk for acute myocardial infarction (Teo et al.,

per month, in the last year, or ever use). Most studies (17 of 25)
analyzed the use of both cigarettes and ST (Croucher et al., 2007;
Digard et al., 2009; Galanti et al., 2008; Horn et al., 2000; Lando et
al., 1999; Mumford et al., 2005, 2006; Post et al., 2005, 2010; Rodu
& Cole, 2009; Rodu et al., 2002; Skander & Larbaoui, 1989; Span-

2006). In addition, dual users have higher levels of nicotine exposure
(Wetter et al., 2002), may be less likely to stop tobacco use
(Hatsukami & Severson, 1999; Little, Stevens, Severson, &

gler etal., 1999, 2001; Tomar, 2002; Wetter et al., 2002; Wickholm
et al., 2003); one study analyzed cigarettes, ST, or cigars (Everett
et al., 2000); three studies analyzed cigarettes, ST, cigars, and

Lichtenstein, 1992; Post, Gilljam, Rosendahl, Bremberg, & Rosaria
Galanti, 2010; Stevens, Severson, Lichtenstein, Little, & Leben, 1995;
Tomar et al., 2010; Walsh et al., 2003, 2010), and have a lower likeli-
hood of remaining abstinent from tobacco (Rodu, Stegmayr, Nasic,
Cole, & Asplund, 2003; Wetter et al., 2002). Compared with other
tobacco users, dual users consume larger amounts of alcohol (Accortt,

pipes (Backinger et al., 2008; Chao et al., 2002; Rigotti et al.,
2000); one study analyzed cigarettes, ST, cigars, or bidis (Gilpin &
Pierce, 2003); one study analyzed cigarettes, ST, cigars, pipe, or
bidis (Bombard et al., 2007); and two studies analyzed cigarettes,
ST, cigars, pipes, bidis, or kreteks (Bombard et al., 2008; Tercyak
& Audrain, 2002). The frequency of use requirement to defne

Waterbor, Beall, & Howard, 2002; Wetter et al., 2002) and have a
higher prevalence of obesity (Eliasson, Asplund, Nasic, & Rodu, 2004;
Johansson, Sundquist, Qvist, & Sundquist, 2005; Rodu et al., 2003).

Tobacco use intervention studies have reported on the
outcomes of subjects who use multiple types of tobacco,
namely ST and cigarettes (Little et al., 1992; Severson et al.,
2000; Stevens et al., 1995; Walsh et al., 2003, 2010). However,
the study of multiple types of tobacco use is challenging be-
cause of the lack of a consistent defnition. In order to advance
our understanding of the terminology and defnitions of mul -
tiple types of tobacco use in the published medical literature,
we conducted a systematic review. We identifed 373 articles
addressing multiple tobacco product use. Of these, twenty-fve
articles (Backinger et al., 2008; Bombard, Pederson, Nelson, &
Malarcher, 2007; Bombard, Rock, Pederson, & Asman, 2008;
Chao et al., 2002; Croucher, Islam, & Pau, 2007; Digard, Err-
ington, Richter, & McAdam, 2009; Everett, Malarcher, Sharp,
Husten, & Giovino, 2000; Galanti, Rosendahl, & Wickholm,
2008; Gilpin & Pierce, 2003; Horn, Gao, Dino, & Kamal-Bahl,
2000; Lando, Haddock, Klesges, Talcott, & Jensen, 1999;
Mumford, Levy, Gitchell, & Blackman, 2005, 2006; Post et al.,
2005, 2010; Rigotti, Lee, & Wechsler, 2000; Rodu & Cole,
2009; Rodu, Stegmayr, Nasic, & Asplund, 2002; Skander &
Larbaoui, 1989; Spangler et al., 1999, 2001; Tercyak & Aud-
rain, 2002; Tomar, 2002; Wetter et al., 2002; Wickholm,
Galanti, Soder, & Gilljam, 2003) reported prevalence data
based upon the type and frequency of tobacco use (Supple-
mentary Appendix A). Several different terms were used to
describe the simultaneous use of two tobacco products, in-
cluding “dual use” (Digard et al., 2009; Post et al., 2010; Rodu
& Cole, 2009; Spangler et al., 1999, 2001), “concurrent use”
(Croucher et al., 2007; Mumford et al., 2005, 2006; Tomar,
2002), “combined use” (Rodu et al., 2002; Wickholm et al.,
2003), “poly use” (Lando et al., 1999), “mixed use” (Galanti et
al., 2008; Post et al., 2005), “conjoint use” (Horn et al., 2000),
“concomitant use” (Wetter et al., 2002), and “use both”
(Skander & Larbaoui, 1989). The most commonly used term
for use of both cigarettes and ST was “dual use.” Of the 17 ar-
ticles describing use of two tobacco products, fve studies ( Di-
gard et al., 2009; Post et al., 2010; Rodu & Cole, 2009; Spangler
etal., 1999, 2001) defned the use of both cigarettes and ST as
“dual use.”

In our review, we observed that dual tobacco product use
was defned across two dimensions: (a) the type of tobacco
products consumed (e.g., cigarettes, ST, cigar, pipe, bidis, or
kreteks) and (b) the frequency of use (e.g., per day, per week,

current tobacco use also varied substantially. In eight studies, cur-
rent dual use was defned as smoking cigarettes with other to -
bacco products at any point within the past thirty days, and any
number other than zero was considered a current user (Bombard
et al., 2008; Everett et al., 2000; Gilpin & Pierce, 2003; Mumford
et al., 2005; Post et al., 2005, 2010; Spangler et al., 2001; Tercyak
& Audrain, 2002). Five other studies identifed a participant as a
current dual user if use of tobacco products was “every day or
some days” (Bombard et al., 2007; Horn et al., 2000; Rodu &
Cole, 2009; Tomar, 2002; Wickholm et al., 2003). Other studies
defned current tobacco use as tobacco use at least ten days in the
past thirty days (Mumford et al., 2006), tobacco use in the past
seven days (Wetter et al., 2002), weekly use for at least three
months (Galanti et al., 2008), at enrollment (Chao et al., 2002), or
tobacco use in the past year (Rigotti et al., 2000). Two studies re-
quired that daily tobacco use be the frequency criterion (Crouch-
er et al,, 2007; Rodu et al., 2002). Another study defned current
dual use as daily ST use, while cigarette smoking could be daily or
occasionally (Digard et al., 2009). One study defned current use
as “ever use” of both cigarette and ST (Spangler et al., 1999). Fi-
nally, one study (Backinger et al., 2008) varied the defnition of
current use based on the frequency of cigarette smoking and de-
fned dual use as “currently used” another substance “at the time
of interview.”

Defining dual use as the concomitant use of cigarettes
and ST appears to be justified based upon several arguments
First, cigarettes and ST are the two most prevalent tobacco
products consumed daily (CDC, 2009; Ebbert et al., 2004).
Second, both cigarettes and ST are being heavily marketed by
the tobacco companies, and the two largest cigarette manu-
facturers in the United States now virtually control the entire
U.S. ST market (Tomar et al., 2010). Industry documents
suggest that cigarette manufacturers are not going to aban-
don cigarettes but, rather, promote ST products as situation-
al substitutes and complementary products (Carpenter,
Connolly, Ayo-Yusuf, & Wayne, 2009; Tomar et al., 2010).
Third, available evidence suggests that the risk posed by con-
comitant use of cigarettes and ST may be greater than smok-
ing cigarettes alone (Teo et al., 2006). Finally, defining dual
use as the concomitant use of ST and cigarettes is the most
prevalent definition in the literature.

However, the frequency defnitions of ST and cigarettes for
dual use are less well defned. In order to expand our under -
standing of the extent to which alterations of the frequency
defnition of ST and cigarette “dual use” alter frequency esti -
mates and the characteristics of dual users compared with mono
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cigarette and ST users, we analyzed a cohort of military recruits.
First, we determined what varying the frequency and type of
defnition for dual use did to prevalence estimates. Second,

based on our recommended defnition of dual use being ciga -
rettes and ST, we evaluated ranges of prevalence estimate with
ST and cigarettes to determine if the variability of prevalence
estimates improved. Third, we evaluated the risk profle of dual

users versus mono users of tobacco using both frequency and
multivariate equations.

Study Overview

This investigation was a collaborative effort among the Univer-
sities of Memphis, Missouri—Kansas City, and Minnesota with
Wilford Hall Medical Center at Lackland Air Force Base. The
data presented here were obtained as part of a randomized clin-
ical trial investigating the effcacy of forced cessation combined
with a tailored tobacco use prevention and cessation program
for Air Force recruits (Klesges et al., 2006). The study protocol
was approved by the National Institutes of Health and the Insti-
tutional Review Boards of the University of Memphis, Univer-
sity of Missouri—Kansas City, and the US Air Force at Wilford
Hall Medical Center in San Antonio, TX.

Participants and Procedures

Participants were 36,013 Air Force recruits who entered basic
military training (BMT) between 1999 and 2000. During their
second week in BMT, participants completed a 68-item survey
measuring tobacco use in addition to demographics, lifestyle at-
titudes, and health risk behaviors. Because tobacco use is strictly
forbidden during BMT, questions were framed retrospectively,
for example, “What was your history of cigarette smoking just
prior to basic military training?” Available response options were
(a) “Thave never smoked, not even one puff,” (b) “I smoked only
on one or two occasions in the past,” (c) “I smoked regularly (at
least once per day) but quit in the past 6 months,” (d) “I smoked
regularly (at least once per day) but quit between 6 months and 1
year ago,” (e) “I smoked regularly (at least once per day) but quit
more than a year ago,” (f) “I smoked, but not every day,” and (g)
“T smoked every day.” Recruits answered fve additional ques -
tions related to use of ST, cigars, pipes, bidis, and clove cigarettes
(i.e., kreteks). Lifestyle attitudes and behaviors were measured
with questions about alcohol consumption, rebelliousness, risk-
taking behavior (e.g., rock climbing, driving 100 mph), gambling,
frearm ownership, driving practices, and serious verbal alterca -
tions and/or physical fghts during the previous year.

Tobacco use status was categorized according to frequency
of use and type of tobacco used (cigarettes, ST, cigars, pipes,
clove cigarettes, and bidis). For the purposes of this paper, we
examined changes in prevalence of dual use in our military
based on different “dual use” criteria. We examined the data
using three defnitions of use frequency for any two tobacco
products (cigarettes, ST, cigars, pipes, bidis, and clove ciga-
rettes): (a) either product used daily or nondaily, (b) one prod-
uct used daily and the other product used nondaily (daily +
nondaily), and (c) both products used daily (daily + daily).
Next, we recalculated prevalence estimates based on our recom-
mended defnition of ST and cigarettes to determine the degree
to which prevalence estimates attenuated.

Nicotine & Tobacco Research

Statistical Analysis

Multivariate logistic regression modeling was used to compare
dual users of both ST and cigarettes to both mono users of ST
and mono users of cigarettes. Given that we had very little time
(20 min) to administer the entire risk factor questionnaire, we
were unable to have Airmen complete a comprehensive assess-
ment battery based on a validated behavior change theory. As
such, we focused on common empirical correlates of tobacco
use that are common in the civilian literature as well as potential
military-related risk factors that seemed plausibly related to to-
bacco use. For example, both alcohol intake (De Leon et al,,
2007; Grant, Hasin, Chou, Stinson, & Dawson, 2004; Severson
et al., 2000) and risk taking (Klesges, Sherrill-Mittleman,
Ebbert, Talcott, & Debon, 2010) predict tobacco status in the
civilian literature. An example of “military-specifc” items was
whether they believed the ban on tobacco in BMT was a good
idea (or not) and how long they planned to stay in the Air Force.
Regarding the latter, it was reasoned that those planning on
staying in the Air Force longer were more likely to adopt and
agree with the policies, procedures, and lifestyles of the Air
Force. This would include the Air Force’s discouragement of
any lifestyle factors that would reduce military readiness, such
as smoking.

We frst conducted bivariate logistic regression analyses for
each covariate of interest. Potential covariates were age, gender,
race, education level, annual income, relationship status, Air
Force duty status (Active duty, Guard, or Reserve), and esti-
mated career length in the Air Force (in years). Tobacco-related
covariates were smoking status of friends, smoking status of
heads of household, attitude toward the BMT tobacco ban, at-
titude toward the tobacco industry, perceived health beneft
that might result from switching from cigarettes to ST, age of
frst puff from a cigarette, plans for smoking in the future, own -
ership of tobacco promotional items, and history of using nico-
tine replacement therapy. Other covariates were frequency of
alcohol consumption and amount of intake, enjoyment of risk
taking, rebelliousness, incidents of verbal altercations or physi-
cal fghting in the past twelve months, frequency of gambling
for money, weapon ownership, depressed mood, and driving
practices, such as driving aggressively, keeping a weapon in the
vehicle, and drinking and driving. Variables with univariate re-
sults signifcant at the p <10 level were used to ft a multivariate
model with backward stepwise regression until all remaining
covariates were significant at the p <.05 level (Hosmer &
Lemeshow, 2000).

The demographic characteristics of the study’s population were
described elsewhere (Klesges et al., 2006). For the current study,
by utilizing daily use as the criteria for mono use and daily use
of either ST/cigarettes and at least nondaily use of the other to-
bacco product, Table 1 presents frequency information of those
who are mono users of cigarettes, mono users of ST, and dual
users. Overall, the prevalence of mono cigarette smokers was
19.8%, the prevalence of mono ST users was 1.8%, and the
prevalence of dual users (daily use of one substance and non-
daily use of the other) was 3.3%. The prevalence of dual users of
ST and cigarettes is 83% higher than that of mono ST users
(3.3% vs. 1.8 %).
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Table 1. Demographic Distribution of Mono and Dual Cigarette/ST Users Among Air Force

Recruits (total N = 36,013)

Daily mono user of cigarettes

Daily mono user of ST Dual user of ST/cigarettes

(N=17,148) (N=651) (N=1,191)

Age

21 years or older 1,719 (19.8) 193(2.2), 257 (3.0)

17-20 years 5,429 (19.9) 458 (1.7)a 934 (3.4)
Gender

Female 1,986 (21.4), 4(0.04), 19(0.2),

Male 5,162(19.3), 647 (2.4), 1,172 (4.4)
Ethnicity

White 5,764 (25.0), 610(2.6),, 1,126 (4.9),

Black 530 (8.0), 10(0.2), 14(02),

Hispanic 356 (10.2), 14(0.4), 23(0.7),

Other 498 (17.6), 17(0.6), 28(1.0),
Education

<High school 5,766 (21.0)a 488 (1.8) 978 (3.6)a

>High school 1,381 (16.2), 163 (1.9) 213 (2.5)
Income

<$25,000 1,782 (19.4), 127 (1.4), 253(2.8),

>$25,000-$45,000 1,712 (18.6), 166 (1.8) 256 (2.8),

>$45,000-$70,000 1,738 (19.0)b 168 (1.8) 323 (3.5)a

>$70,000 1,916 (22.6),, 190 (2.2), 359 (4.2),

Note. Percentages are row percentages. Shared subscripts: p < .01 within tobacco use category. Defnitions: Mono user of ST is daily use of ST,
mono user of cigarettes is daily use of use of cigarettes, and dual use is daily use of one substance and nondaily use of the other. ST = smokeless

tobacco.

Within demographic groups, the prevalence of cigarette use
was greater in females, Caucasians, those with less than a high-
school education, and those with a household income greater
than $70,000. ST use was more prevalent among older Airmen,
in males (relative to females), was much more prevalent in Cau-
casians, and among those with family incomes greater than
$70,000. Dual users were more likely to be male, Caucasian,
having less than a high-school education, and having family in-
comes of greater than $70,000.

Next, we evaluated the various defnitions of “dual use” as
used in the literature in this dataset. As one might predict, the
prevalence of dual use varies markedly as a function of the type
of tobacco product used to defne dual use as well as a function
of frequency of use. One quarter of the sample would be classi-
fed as dual users if dual use is defned as the consumption of
any two tobacco products with either a daily or nondaily fre-
quency (please note that daily rates are included in nondaily
frequencies). This is in marked contrast to the most stringent
defnition of dual use as daily use of both cigarettes and ST with
a prevalence of 0.5%. Thus, depending on the defnition of dual
use, prevalence varies as much as 50-fold. When using just the
two tobacco products recommended in our defnition, preva -
lence estimates are greatly attenuated from 2.0% for daily ciga-
rette/daily ST users to 9.7% for daily cigarette/nondaily ST use.
Still, this represents a range of prevalence nearly fourfold but is
considerably less than the estimates when other tobacco prod-
ucts are included.

Table 2 presents the multivariate logistic regressions com-
paring dual users of cigarettes and ST to (a) mono users of ciga-
rettes and (b) mono users of ST. The left side of Table 2

compares the independent correlates of dual users compared
with the reference group of mono users of cigarettes. The stron-
gest correlates of dual use is male gender (odds ratio [OR] =
15.93, CI = 10.05-25.26), Caucasian race (ORs range from 0.18
to 0.43), the belief that switching from cigarettes to ST yields a
moderate to large reduction in harm (OR = 2.57, CI = 2.07-
3.20), having a frearm in their vehicle at least once a week (OR =
2.43, CI = 1.87-3.17), and owning a personal frearm ( OR =
1.91, CI = 1.62-2.25). Weaker but still signifcant correlates of
dual use relative to cigarette smoking was alcohol intake at least
once a week (OR = 1.68, CI = 1.39-2.02), being a Guard or Re-
servist (vs. Active Duty, OR = 1.36, CI = 1.11-1.68), a younger
age (OR =136, CI = 1.15-1.61), at least weekly gambling (OR =
1.35, CI = 1.11-1.64), owning at least one tobacco promotional
item (OR = 1.16, CI = 1.01-1.34), and a younger age at frst puff
of a cigarette (OR = 1.04, CI = 1.01-1.06).

The right side of Table 2 evaluates the independent corre-
lates of dual users compared with the reference group of mono
users of ST. Dual users were nearly 137 times more likely to pre-
dict that they would smoke over the next year relative to mono
users of ST (OR = 136.66, CI = 76.06—245.54). Compared with
mono ST users, dual users were nearly 15 times more likely to
report that “almost all” of their friends smoke cigarettes (OR =
14.85, CI = 8.89-24.81). They were also more likely to report
nicotine replacement therapy use in the past (OR = 2.66, CI =
1.72—4.10) and to report plans for staying in the Air Force lon-
ger (OR = 1.73, CI = 1.14-2.62). Interestingly, while dual users
were 2.6 times more likely to report harm reduction by switch-
ing to ST relative to cigarette smokers, they were less likely to
report a harm-reduction beneft to ST relative to ST users ( OR =
0.41, CI = 0.29-0.58).
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Table 2. Logistic Regression Comparing Dual Users of Cigarettes and ST Relative to Mono

Users of Cigarettes or ST

“Dual users (vs. mono cigarette smokers)

"Dual users (vs.mono ST users)

OR 95% CI p value OR 95% CI p value

Age (years)

>21 1.00 -

17-20 1.36 1.15-1.61 <.01 - - -
Gender

Female 1.00 -

Male 15.93 10.05-25.26 <.01 - - -
Race/ethnicity

White 1.00 -

Black 0.18 0.10-0.30 <.01 - - -

Hispanic 0.43 0.28-0.67 <.01 - - -

Other 0.37 0.25-0.55 <.01 - - -
Younger age at frst cigarette puff 1.04 1.01-1.06 <.01 - - -
Air Force duty status

Active duty 1.00 -

Guard or Reserve 1.36 1.11-1.68 <.01 - - -
Alcohol past thirty days

Not at all 1.00 -

<4 times a month 1.08 0.90-1.29 41 - - -

At least once a week 1.68 1.39-2.02 <.01 - - -
Gambling past twelve months

Not at all 1.00 -

Less than once a month 1.10 0.92-1.30 28 - - -

Once a month 1.11 0.91-1.34 31 - - -

At least once a week 1.35 1.11-1.64 <.01 - - -
Owned personal frearm past twelve months

No 1.00 -

Yes 1.91 1.62-2.25 <.01 - - -
Firearm in vehicle past twelve months

Not at all 1.00 -

Less than once a month 1.37 1.09-1.73 01 - - -

Once a month 1.93 1.42-2.61 <.01 - - -

At least once a week 243 1.87-3.17 <.01 - - -
Own a tobacco promotional item

No 1.00 -

Yes 1.16 1.01-1.34 .03 - - -
Perceived harm reduction in switching from cigarettes to ST

No reduction 1.00 1.00

Small reduction 1.38 1.16-1.64 <.01 0.65 0.46-0.90 01

Moderate to large reduction 2.57 2.07-3.20 <.01 0.41 0.29-0.58 <.01
Male head of household smokes cigarettes

No - 1.00

Yes - - - 1.48 1.11-1.98 .01
Proportion of friends who smoke cigarettes

Hardly any - 1.00

Some - - - 2.93 1.77-4.83 <.01

Many - - - 6.14 3.79-9.96 <.01

Almost all - - - 14.85 8.89-24.81 <.01
Will smoke a cigarette in next year

Defnitely not - 1.00

Probably not - - - 8.22 4.89-13.82 <.01

Probably yes - - - 33.86 20.38-56.24 <.01

Defnitely yes - - - 136.66 76.06-245.54 <.01
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Table 2. Continued

“Dual users (vs. mono cigarette smokers)

*Dual users (vs.mono ST users)

OR 95% CI p value OR 95% CI p value

NRT use

Never used NRT - 1.00

Have used NRT - - - 2.66 1.72-4.10 <.01
Would describe self as rebellious

Neutral/disagree - 1.00

Agree - - - 1.58 1.09-2.30 .02
Air Force career plans

4 years - 1.00

5-16 years - - - 1.37 0.94-2.01 A1

17 years to retirement - - - 1.73 1.14-2.62 01

Undecided - - 1.51 1.03-2.22 .04

Hosmer & Lemeshow goodness of ft

’(8) =11.30,p =18

%(8) =10.13,p = .26

Note. NRT = nicotine replacement therapy; CI = confdence interval; OR = odds ratio; ST = smokeless tobacco.
“The left side compares the independent correlates of dual users compared with the reference group of mono users of cigarettes (Hosmer-Leme-

show goodness-of-ft-test y %(8) = 11.30,p = .18).

"The right side evaluates the independent correlates of dual users compared with the reference group of mono users of ST (Hosmer-Lemeshow

goodness-of-ft-test y *(8) =10.13, p = .26).

Prevalence rates of dual use vary markedly based on the type of
tobacco used to classify dual use as well as the frequency of use.
In our cohort of military recruits, estimates of prevalence of
dual use vary by up to 50-fold depending upon the defnition of

dual use. However, when using the more stringent defnition of

tobacco use being ST and cigarettes, the prevalence ranges
greatly reduce but still very close to four fold. Using a defnition

of daily use of cigarette or ST and at least nondaily use of the
other substance yielded prevalence estimates of 3.3%. The prev-
alence of dual use in this military cohort was 83% greater than
that of mono use of ST. Demographically, dual users tend to be
male, younger, of Caucasian race, lower education, and from
families with relatively higher incomes. The results of the logis-
tic regressions suggest that relative to either mono users of ST or
cigarettes, dual users of cigarettes and ST have very different risk
profles, suggesting that interventions tailored for dual users

may be warranted.

Our results on prevalence are consistent with the literature,
which cites wide prevalence rates across a number of samples. In
our review of the literature, prevalence estimates ranged from
6.9% (Bombard et al., 2008) to 19.5% (Everett et al., 2000) in
adolescents and from 0.28% (Mumford et al., 2006) to 3.4%
(Bombard et al., 2007) in adults in the Unites States. While it
appears that prevalence of dual use is higher in adolescents
(Bombard et al., 2008; Everett et al., 2000; Gilpin & Pierce, 2003;
Horn et al., 2000; Tercyak & Audrain, 2002) and in Sweden
(Digard et al., 2009; Galanti et al., 2008; Post et al., 2005, 2010;
Wickholm et al., 2003), direct comparisons of populations is
compromised by the lack of a common defnition. Our results
demonstrate that risk profles change as the defnition of dual
use changes. Given the prevalence differences and the differen-
tial risk factor profles, a common operational defnition (or
perhaps defnitions) of dual use is desperately needed.

Regarding frequency of use, we submit that one product
should be used daily to indicate chronic use. The other product
should be consumed at least weekly to establish regular, but inter-
mittent use, but with suffcient frequency to be concerned with
potential health side effects. While we advocate a working defni -
tion of dual use as cigarette/ST use that is daily use of one sub-
stance and at least weekly use of the other, research on dual use is
in its infancy and substantially more research is needed. First, as
mentioned above, there is only one study to date that shows a
relationship between dual use and adverse health outcomes (Teo
et al., 2006). More epidemiological data to establish risk for dis-
ease are needed. Accurate estimates of prevalence and risk factors
for use are also needed. Our proposed working defnition of dual
use is not measurable (indeed not even in the current dataset)
with several existing surveys as many national survey questions
are designed to focus on regular rather than on intermittent use.
For example, the National Survey on Drug Use and Health as-
sesses tobacco use by asking about lifetime, past year, and past
month use (Substance Abuse and Mental Health Services Admin-
istration & Offce of Applied Studies, 2008 ). Beginning in 2000,
the questions to determine current ST use status changed from
“Do you use {chewing tobacco/snuff} now?” to “Do you now use
{chewing tobacco/snuff} everyday, some days, or not at all?” Fi-
nally, and most importantly, interventions to treat dual use need
to be tested and disseminated.

Our fndings also suggest that dual users may be a higher
risk group with heavier alcohol consumption, risk-taking be-
haviors, and surrounded by tobacco users. A particularly inter-
esting fnding is that dual users were more likely than cigarettes
smokers to believe that ST reduces harm, but they were less
likely to agree to this perception relative to ST users. One might
postulate that for dual users who smoke, this rationalizes their
ST use. However, collectively, our fndings indicate that aggres -
sive targeted programs for dual users of tobacco are warranted,
at least in military populations. Given that the prevalence of
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dual use in our military population exceed the prevalence of
mono users of ST, this argues even more cogently for specialized
programs for dual users.

Our study has several weaknesses. While a large dataset,
the sample has a disproportionate number of males, minori-
ties, and individuals from lower incomes. As a military pop-
ulation, generalizability to civilian populations may be
limited. Since the cohort is primarily 18- to 24-year-olds, we
may be overestimating dual use as this is the age during
which illicit drug, tobacco, and drug experimentations
predominantly occur (Substance Abuse and Mental Health
Services Administration, 2009).

In summary, dual users are a unique group of tobacco users
compared with mono cigarette and mono ST users. A common
defnition of dual use is needed to move this feld forward.
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