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ORIGINAL RESEARCH
E-cigarettes:

Who's using them and why?

Nearly 80% of smokers say they use e-cigarettes to cut
down/quit smoking. But these dual users are more likely
to “light up” first thing in the morning.

ABSTRACT

Background > Electronic cigarettes (e-ciga-
rettes) are often marketed as safe and effec-
tive aids for quitting cigarette smoking, but
concerns remain that use of e-cigarettes might
actually reduce the number of quit attempts.
To address these issues, we characterized the
utilization and demographic correlates of
dual use of e-cigarettes and traditional ciga-
rettes (referred to here as simply “cigarettes”)
among smokers in a rural population of
Illinois.

Methods » The majority of survey partici-
pants were recruited from the 2014 Illinois
State Fair and from another event—the
Springfield Mile (a motorcycle racing event)—
in Springfield, Ill. Survey questions explored
participant demographics and cigarette and
e-cigarette use history.

Results » Of 201 total cigarette smokers,
79 smoked only tobacco cigarettes (smokers),
while 122 also used e-cigarettes (dual users).
Dual users did not differ significantly from
smokers in gender, age, income, or educa-
tion. Compared to smokers, dual users were
more likely to smoke within 30 minutes of
awakening (odds ratio [OR]=3.3; 95% con-
fidence interval [Cl], 1.8-6.3), but did not
smoke more cigarettes per day or perceive
a greater likelihood of quit success. Non-
white dual users smoked fewer cigarettes
per day than smokers. In addition, 79.5% of
all dual users reported that they were using

e-cigarettesto quitsmoking or reduce the num-
ber of cigarettes smoked, and white respon-
dentswere 6 times more likely than non-whites
to use e-cigarettes for ‘trying to quit smoking’
(OR=6.0; 95% Cl, 1.1-32.9). Males and respon-
dents with lower income were less likely to say
they were using e-cigarettes to reduce the
number of cigarettes smoked than females
or participants with higher income (OR=0.2;
95% Cl, 0.1-0.8 and OR=0.1; 95% Cl, 0.0-0.5,
respectively).

Conclusions P E-cigarettes may significantly
alter the landscape of nicotine physical de-
pendence, and local influences likely are as-
sociated with use patterns. Future research
should continue to examine whether dual use
of traditional and electronic cigarettes im-
pacts smoking cessation, and clinicians should
be aware that local norms may create differ-
ences from national level data.

Approximately 21% of US adults use
tobacco products at least occasionally.' Al-
though smoking prevalence has declined
in recent years (from 21% in 2005 to 18% in
2013), it remains high among certain groups
(eg, males and those with a high school edu-
cation or less).? As we know, the health bur-
den of smoking—as a cause of death from
cancer, pulmonary disease, and heart dis-
ease—is substantial,** and rural areas expe-
rience a significantly higher prevalence of
smoking compared to urban areas.>>*
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However, it is unknown if the context
and habits surrounding tobacco use in rural
and/or Midwestern areas are similar to those
of urban or nationally-representative popula-
tions. For example, while many urban resi-
dents may encounter a multitude of media
messages encouraging smoking cessation
resulting in less community acceptance of
smoking, rural residents may be exposed to
substantially fewer messages (eg, no city bus
signs, billboards, subway posters, etc.) and
the community may be more accommodat-
ing and tolerant of smoking.

I Do e-cigarettes increase cigarette
smoking? Public health professionals are
concerned about the increased use of e-ciga-
rettes, particularly among young people, and
whether this use increases the likelihood that
individuals will start smoking tobacco ciga-
rettes.” (Throughout this paper, we will use
“cigarettes” and “smoking” to refer to the use
of traditional tobacco cigarettes.) A recent
study found that adolescents who used elec-
tronic nicotine delivery systems were twice as
likely as non-users to have tried cigarettes in
the past year.?

1 An onslaught of advertising. There
are also concerns that e-cigarettes may serve
to ‘renormalize’ nicotine addiction, in part
through large-scale advertising, which was
seen by nearly 70% of the participants in the
2014 National Youth Tobacco Survey.® Large-
ly as a result of that advertising, e-cigarette
sales exceed $1.7 billion in the United States
alone.' With 15% of all US adults having ever
tried electronic nicotine delivery systems and
more than half (52%) of smokers having done
so, questions regarding their health impact
cannot be taken lightly."

I1Do e-cigarettes help people quit
smoking? E-cigarettes are often marketed as
a safe and effective means for quitting ciga-
rette smoking.'*!* (See "E-cigarettes: How
"safe" are they?" on page 380.) Nearly two-
thirds of physicians report being asked about
e-cigarettes by their patients and approxi-
mately one-third of physicians recommend
using them as a smoking cessation aid."

Claims regarding the wusefulness of
e-cigarettes in smoking cessation, however,
have not been substantiated by high-quality
randomized controlled trials (RCTs). In fact,

N JFPONLINE.COM

no RCTs have shown them to be safer or
more effective than cessation treatments cur-
rently approved by the US Food and Drug
Administration.'®"”

Two studies reflect the conflicting
data that are currently available. One small
study found intensive e-cigarette users were
6 times more likely than non-users/triers to
report successful smoking cessation.'® How-
ever, researchers surveying callers of a ciga-
rette quit line found that smokers who used
e-cigarettes (dual users) were less likely to
quit smoking than non-users."

The lack of good-quality data substanti-
ates the concern that dual use might discour-
age quitting by normalizing cigarette use and
reducing perceptions of harm.*?! Dual use
may also hamper smoking cessation efforts
by increasing nicotine physical dependence
and associated withdrawal symptoms when
trying to quit.?* And finally, dual use may ex-
pose users to more carcinogens and toxins
than those who use only one product, and
the average number of cigarettes smoked per
day may be significantly higher among dual
users.”

I Unique demographic factors at
work? Finally, the social and community
context within which smoking occurs, and
the prevalence of smoking-associated demo-
graphic risk factors, may vary significantly
between rural and urban areas and between
seemingly similar rural areas.??” Few studies
have examined differences in e-cigarette use
between rural and urban areas. Those that
have are contradictory, reporting that rural
residents use e-cigarettes both more and less
than their urban peers,** but many of these
studies were conducted outside the United
States, where the context and norms associ-
ated with smoking and e-cigarette use likely
vary.

For these reasons, we sought to examine
e-cigarette use among residents of Illinois,
the nation’s fifth largest state and one with a
rural population exceeding 1.5 million.** We
compared dual users of e-cigarettes and ciga-
rettes to smokers of cigarettes only in terms of
demographic characteristics, nicotine physi-
cal dependence, and smoking cessation be-
liefs, and explored dual smokers' reasons for

using both types of cigarettes.
CONTINUED
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MATERIALS AND METHODS

A survey was fielded during August and Sep-
tember 2014 in Springfield, Ill. To obtain
responses, a booth was set up at both the II-
linois State Fair and the Springfield Mile (a
motorcycle racing event), and participants
were recruited via direct solicitation by proj-
ect staff. This was supplemented by an email
invitation to all employees of the Southern
Ilinois University School of Medicine. The
2 venues and the email strategy were chosen
because they draw from a large area of central
and southern Illinois and were convenient
to the location of the study team. Individu-
als were eligible to participate if they were
218 years of age and used any tobacco prod-
uct or e-cigarettes. Survey elements were de-
rived from 2 national surveys of health and
behavior—the Minnesota Adult Tobacco
Survey 2010*! and the Brief Smoking Conse-
quences Questionnaire-Adult.*

Survey questions assessed cigarette use,
nicotine physical dependence, social norms,
perceived risks and benefits, and smoking
cessation beliefs and behaviors. Questions
were slightly reworded to address not only
the use of traditional cigarettes, but the use
of e-cigarettes, as well. Ultimately, each par-
ticipant answered a similarly-worded set of
questions for both regular and e-cigarettes.
Dual use of cigarettes and e-cigarettes was
also assessed. Participants self-reported all
data and survey responses on an electronic
tablet and received a $10 (cash or gift card)
incentive. This project was reviewed and ap-
proved by the Springfield Committee for Re-
search Involving Human Subjects.

I Stratification of results. Race was di-
chotomized into white and non-white. Edu-
cation was stratified into 3 categories: up to
and including high school graduation, some
college but not a Bachelor’s degree, and
Bachelor’s degree and above. Income was di-
vided as being <$20,000 or >$20,000, and age
was split into 2 groups by the median value.
Analyses included descriptions of participant
demographics, dual use status, measures of
nicotine physical dependence, quit attempts,
and e-cigarette use motivations. Bivariate re-
lationships between dual use status and de-
mographic characteristics, nicotine physical
dependence, and smoking cessation beliefs

were analyzed by chi-square (categorical
variables) and ANOVA (continuous/Likert
variables).

Multivariable logistic regression model-
ing of the demographic variables and dual
use status (cigarette smoker only vs dual
user) was performed to predict 3 factors:
number of cigarettes smoked per day (<10 vs
11+); time to first cigarette (<30 vs 31+ min-
utes from waking); and perceived likelihood
of quit attempt success (very/somewhat like-
ly vs very/somewhat unlikely). Multivariable
models examining the reasons for dual use
included the demographic, nicotine physical
dependence, and cessation belief items de-
scribed previously.

RESULTS

Of 309 total survey participants (Fair=288;
Race=12; Email=9), there were 235 cur-
rent cigarette smokers consisting of 79 who
smoked only cigarettes (smokers); 122 who
used both cigarettes and e-cigarettes (dual
users); and 34 former e-cigarette users. Only
smokers and dual users were included in
this analysis (N=201, although for the pur-
poses of TABLE 1, N=200 or 199 because at
least one participant did not provide answers
to all of the questions). Approximately 51%
of the smokers were male, 78% were white,
12% were 4-year college graduates, and 57%
reported incomes >$20,000. The mean age
was 37.7 years (SD=14.4); 50% of respondents
were <35 years of age. Dual users did not vary
significantly from smokers in terms of gen-
der, age, education, or income (all P>.05).
However, a greater proportion of whites vs
non-whites were dual users (54.9% vs 42.3%;
P=.035).

INo big quit differences. Bivariate
analyses revealed that dual users were no
more likely than smokers to have attempted
to quit smoking within the past year (X?=2.3;
P=.14), consider quitting in the next one or
6 months (X?=1.1; P=.34), or differ in per-
ceived likelihood of cessation success (X?=0.0;
P=1.00). The proportion of dual users who
smoked 11+ cigarettes per day did not differ
from that of cigarette smokers for the group
as awhole or when the group was stratified by
gender, income, education, or age. However,
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WHO'S USING THEM?

E-CIGARETTES

TABLE 1

Bivariate differences in nicotine physical dependence and perceived likelihood of quit success

between dual users and smokers’

Number cigarettes smoked per day (N=200)"

Time to first cigarette (N=199)*

Perceived likelihood of quit success (N=200)%

OR,
Dual users Smokers Pvalue | OR, 95% ClI Dual users Smokers Pvalue | OR, 95% CI | Dual users Smokers Pvalue | 95% ClI
Variable n (%) n (%) n (%) at <30 n (%) at <30 n (%) very/ n (%) very/
smoking smoking min for 1st min for 1st somewhat like- | somewhat
11+/day 11+/day cigarette cigarette ly to succeed likely to
(Not shown: (Not shown: (Not shown: 24 (Not shown: 36 (Not shown: 37 succeed
66 dual users | 38 smokers dual users who smokers who dual users indi- (Not shown: 24
who smoked | who smoked smoked their smoked their 1st cating success as smokers indicat-
<11/day) <11/day) 1st cigarette cigarette 31+ min very/lsomewhat ing success as
31+ min after after awakening) unlikely) verylsomewhat
awakening) unlikely)
All (total) 55 (45.5%) | 41 (51.9%) | P=.389 96 (80.0%) 43 (54.4%) P<.001 | 3.3, 1.8-6.3 | 84 (69.4%) 55 (69.6%) P=1.00
Gender
Male 35 (55.6%) | 27 (64.3%) | P=.422 50 (80.6%) 24 (57.1%) P=.015 | 3.1,1.3-7.5 | 45(71.4%) 30 (71.4%) P=1.00
Female 20 (34.5%) | 14(37.8%) | P=.827 46 (79.3%) 19 (51.5%) P=.006 | 3.6, 1.5-9.0 | 39 (67.2%) 25 (67.6%)
Race
White 53 (53.5%) | 30 (56.6%) P=.736 79 (80.6%) 28 (52.8%) =.001 | 3.7, 1.8-7.3 | 69 (69.7%) 38 (71.7%) P=.854
Non-white | 2 (9.1%) 10 (40.0%) | P=.020 | 6.7, 1.3-35.0 | 17 (77.3%) 15 (60.0%) P=.230 15 (68.2%) 16 (64.0%) P=1.00
Income
<$20,000 18 (34.0%) | 17 (53.1%) | P=.112 49 (79.2%) 21 (65.6%) P=.204 39 (73.6%) 19 (59.4%) P=.230
>$20,000 35(53.8%) | 24 (51.1%) | P=.849 52 (80.0%) 22 (46.8%) P<.001 | 4.5,2.0-10.5 | 42 (64.6%) 36 (76.6%) P=.214
Education
High school | 21 (32.8%) | 26 (52.0%) | P=.055 50 (79.4%) 27 (54.0%) P=.005 | 3.3,1.4-7.5 | 44 (68.8%) 32 (64.0%) P=.690
or less
Some 26 (65.0%) 11 (52.4%) P=.412 34 (85.0%) 11 (52.4%) =.012 | 5.2, 1.5-17.4 | 29 (72.5%) 17 (81.0%) P=.545
college
College 8 (47.1%) 4 (50.0%) P=1.00 12 (70.6%) 5 (62.5%) P=1.00 11 (64.7%) 6 (75.0%) P=1.00
graduate
Age
< 34 years 28 (45.9%) | 21(58.3%) | P=.295 47 (78.3%) 21 (58.3%) P=.062 43 (70.5%) 26 (72.2%) P=1.00
> 34 years 27 (45.0%) | 20(46.5%) | P=1.00 49 (81.7%) 22 (51.2%) P=.001 | 4.3,1.8-10.3 | 41 (68.3%) 29 (67.4%) P=1.00

Cl, confidence interval; N, number of participants; OR, odds ratio.

* Although the total N mentioned in the Results section is 201, the total N for the purposes of this Table is 200 or 199 because at least one individual did not provide responses to all of the questions.

t Dichotomized into 1-10 (reference category) and 11+ cigarettes per day.

¥ Dichotomized into 31+ (reference category) or <30 minutes from time of awakening until first cigarette.

§ Dichotomized into very/somewhat unlikely (reference category) and very/somewhat likely to successfully quit smoking.
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among non-whites, dual users smoked fewer
cigarettes than cigarette smokers (TABLE 1).

I Predicting physical dependence. Sig-
nificant differences also were observed re-
garding the timing of the first cigarette of the
day, with dual users approximately 3 times
more likely than smokers to smoke within
30 minutes of awakening (80% vs 54.4%;
OR=3.3; 95% ClI, 1.8-6.3), and this difference
was upheld among males, females, whites,
those with an income >$20,000, those with a
high school education or less and those with
some college education, and age >34 years.
There was no association, however, between
dual use and perceived likelihood of quit
success.

We then performed multivariable lo-
gistic modeling on dual users to determine
which variables might predict 3 measures of
physical dependence: number of cigarettes
smoked per day (<10 vs 11+), time between
waking and smoking the first cigarette of the
day (<30 vs 31+ minutes), and perceived like-
lihood of cessation success (TABLE 2). Male
gender (OR=3.4; 95% CI, 1.8-6.5) and white
race (OR=4.4; 95% CI, 1.9-10.1) were signifi-
cant for predicting smoking 11+ cigarettes a
day, while dual use status was insignificant
(P=.104). Regarding time to first cigarette,
only dual use was significant (OR=3.1; 95%
CI, 1.6-5.9), with dual users approximately
3 times more likely than smokers to have their
first cigarette within 30 minutes of waking. No
variables were significant in predicting per-
ceived likelihood of quit success.

I Reasons for dual use. We examined
reasons for dual use with the question: Do
you use e-cigarettes to reduce your regular to-
bacco use? Here, 79.5% of smokers reported
using e-cigarettes to quit smoking or reduce
the number of cigarettes smoked.

A multivariable polynomial logistic re-
gression that included only dual users was
performed to examine which variables might
predict use for tobacco cessation (“trying to
quit smoking”) vs reduction in smoking in-
tensity (“trying to reduce the number of regu-
lar cigarettes I smoke per day”) vs no change
(“use the same amount of tobacco as always”)
(TABLE 2). Whites were approximately 6 times
more likely than non-whites to indicate they
engage in dual use to try to quit smoking

(OR=6.0; 95% CI, 1.1-32.9). Males and people
with lower incomes were much less likely
to indicate they engaged in dual use to try
to reduce the number of regular cigarettes
smoked than females or those with higher in-
comes (OR=0.2; 95% CI, 0.1-0.8 and OR=0.1,
95% CI, 0.0-0.5, respectively). No other de-
mographic variables or measures of nicotine
physical dependence were significantly dif-
ferent between dual users and smokers.

DISCUSSION

E-cigarettes are used by approximately half
of smokers (52%), which is much higher than
that reported by Delnevo, et al, in their analy-
sis of the National Health Interview Study.*
There, prevalence of dual use of both ciga-
rettes and e-cigarettes ranged from 3.4% to
12.7%. This substantial difference raises im-
portant questions regarding study population
characterization. Were participants in our
study representative of central Illinois, state
fair attendees, or the agricultural profession?
Further work to identify this group with an
increased propensity for dual use will assist
clinicians in developing appropriate inter-
vention strategies.

Dual use in our study did not vary by
many customary demographic variables. Nor
was it associated with different rates of past
or future quit attempts or perceived ability to
successfully quit if quitting was attempted.
These factors—high rates of dual use and in-
significant effect on quit attempts—may have
implications for local physicians counseling
patients who smoke.

In our study, the majority of smokers al-
ready use e-cigarettes, and this does not seem
to increase their ability/likelihood to quit
smoking. Further, dual use did not seem to be
associated with overall cigarette consump-
tion; males and white participants smoked
more cigarettes than females and non-whites.
But dual use was associated with a measure
of increased nicotine physical dependence
(earlier first cigarette of the day). As a result,
physicians may want to think twice before
recommending e-cigarette use as a means of
smoking cessation.

In addition to the high prevalence of
e-cigarette use among smokers, a number
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WHO'S USING THEM?

E-CIGARETTES

TABLE 2

Multivariable logistic regression exploring measures of nicotine physical dependence

and use of e-cigarettes to reduce tobacco use’

Number of cigarettes

Time to first cigarette?

Perceived likelihood of quit

Reason for using e-cigarettes?

To reduce number of

smoked per day’ success® To quit smoking X
cigarettes
Cox & Snell 0.151 0.082 0.011 0.321
OR Cl Pvalue | OR Cl Pvalue OR Cl Pvalue | OR Cl Pvalue | OR Cl P
value
Gender (ref = female)

Male 3.4 1.8-6.5 <.001 0.7 0.4-1.4 .351 0.8 0.4-1.5 | .469 0.3 0.1-1.1 .06 0.2 _ 0.1-0.8 .024
Race (ref = non-white)

White 4.4 1.9-10.1 | .001 1.0 0.4-2.2 973 0.9 0.4-2.0 | .816 6.0 1.1-32.9 | .038 3.1 _ 0.5-18.4 | .209
Income (ref = >$20,000)

<$20,000 1.1 0.5-2.27 | .826 0.6 0.3-1.2 147 0.9 0.4-1.9 | .772 0.9 0.2-4.1 .878 0.1 _ 0.0-0.5 .003
Education (ref = college
graduate)

High school or less 1.8 0.3-2.49 | .826 1.1 0.4-3.2 .832 1.2 0.4-34 | .74 0.3 0.0-4.3 379 1.8 0.1-25.6 | .656
Some college 1.0 0.7-4.99 | .255 0.7 0.2-2.1 .527 0.7 0.3-2.1 | .571 0.3 0.0-3.7 .359 0.5 0.0-5.2 .52
Age 1.0 1.0-1.0 .383 1.0 1.0-1.0 431 1.0 1.0-1.0 1.0 1.0-1.1 .46 1.0 0.9-1.0 .325
Dual use status (ref =

cigarette smoker)

Dual user 0.6 0.3-1.1 .104 3.1 1.6-5.9 .001 1.1 0.6-2.1 | .777 - - - - - -
Zcﬁ_um« cigarettes per - - - - - - - - - 0.3 0.1-1.4 122 1.9 0488 | 425
day
Time to first cigarette* - - - - - - - - - 0.4 0.1-2.0 292 1.7 0.4-7.5 .501
_ummnm_<ma likelihood of | - - - - - - - - - 3.5 0.8-14.7 | .088 16 0.4-6.9 521
quit success®

Cl, confidence interval; OR, odds ratio; ref, reference.

* Multivariable models for each outcome variable included the following predictors/covariates: gender, race, income, education, age, and e-cigarette status.

t Dichotomized into 1-10 (reference category) and 11+ cigarettes per day.

$ Dichotomized into 31+ (reference category) or <30 minutes from time of awakening to first cigarette.

§ Dichotomized into very/somewhat unlikely (reference category) vs very/somewhat likely to successfully quit smoking.

911 Polynomial regression with use of the same amount of tobacco as the reference group. This question was asked only of dual users of cigarettes and e-cigarettes.
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of other interesting findings surfaced that
run counter to some of the current litera-
ture. First, dual users are no more likely than
smokers to have tried to quit in the past or to
try to quit in the future.?"****It could be that
for the relatively small geographical area
from which our participants were recruited
(central Illinois; ~77% of participants from
Sangamon County alone), the local context
and culture of smoking differs from that as-
sociated with participants in other studies,
who were mostly recruited from national and
regional online surveys. However, there is no
a priori reason to suspect Sangamon County
is especially different, as it is quite similar
to Illinois as a whole by many measures (eg,
percentage rural: 14.1% vs 11.5%; percentage
black (only): 12.4% vs 14.7%; education to
at least a Bachelor’s degree: 33.0% vs 31.9%;
and median household income: $55,565 vs
$57,166).%

While we found that dual users did have
one measure of increased nicotine physical
dependence, the total number of cigarettes
consumed per day was not significantly dif-
ferent from that of smokers.”*?% This is con-
trary to another study of nicotine physical
dependence, but, unlike that study, we did
not assess length of time of concurrent use.*
There is much uncertainty surrounding the
issue of nicotine physical dependence and
e-cigarette use, largely because the level of
nicotine delivered by various e-products var-
ies significantly.*

Cross-sectional nature,

small sample size limit utility of data
There are significant limitations to this study,
including the cross-sectional nature of the
data, the small sample size, the use of self-
report, and the limited scope of recruitment.
The relatively small sample size limits our
ability to observe small differences and effect
sizes. However, small differences often lack
practical significance. Finally, participation
was limited to those attending a state fair or
a local sporting event and those employed by
a local medical school. Thus, the results may
not be generalizable to populations outside
central Illinois. On the other hand, the very
low income sample recruited from the Mid-
western US, which is underrepresented in

prior e-cigarette research, might represent
some of the strengths of this work.

I Future investigations. Future stud-
ies should more closely examine e-cigarette
use prevalence on smaller geographic scales
and especially in rural areas where there is a
paucity of research. As the majority of our re-
spondents came from a single county in cen-
tral Illinois, one has to ask the questions, “Is
this a ‘hot spot’ for e-cigarette use?" And "Do
other rural areas experience similar use?” It
may be important to know if national surveys
are sensitive enough to observe significant
local variations. Research also should exam-
ine how e-cigarette use and the influence of
local culture vary across wider areas.

Several specific areas of study would
help to inform policy and intervention de-
velopment. For example, is tobacco cigarette
quit success impacted by concurrent e-ciga-
rette use? While our study showed no differ-
ence in past or possible future quit attempts
among dual users as compared with smok-
ers, we did not assess actual quit success, and
multiple participants in our study anecdotal-
ly described using e-cigarettes to successfully
quit smoking.

In the end, the rapid increase in the use of
e-cigarettes has the potential to significantly
alter the landscape of nicotine physical depen-
dence, and local culture and other influences
are likely associated with use patterns. JFP
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