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Abstract

Awareness and use of electronic cigarettes (e-cigarettes) is increasing. Questions regarding 

positive (e.g., smoking reduction/cessation) and negative (e.g., delay of cessation) potential public 

health consequences of e-cigarettes may be informed by studying dual users of e-cigarettes and 

tobacco cigarettes. A cross-sectional online survey assessed demographics, product use patterns, 

and beliefs about relative product benefits and harms among dual users (n = 350) in the United 

States using the website Amazon Mechanical Turk (MTurk). Compared to tobacco cigarettes, e-

cigarettes were used less often and were associated with lower dependence. Participants reported a 

30% reduction in self-reported tobacco cigarette smoking since beginning to use e-cigarettes. 

Reported primary reasons for e-cigarette use were harm reduction and smoking cessation. E-

cigarette use was reported as more likely in settings with smoking restrictions and when others’ 

health could be adversely affected. Conversely, participants reported having used tobacco 

cigarettes more often than e-cigarettes in hedonic situations (e.g., after eating, drinking coffee or 

alcohol, or having sex), outdoors, or when stressed. Participants were twice as likely to report 

wanting to quit tobacco cigarettes compared to e-cigarettes in the next year and intended to quit 

tobacco cigarettes sooner. Tobacco cigarettes were described as more harmful and addictive, but 

also more enjoyable than e-cigarettes. Participants provided evidence consistent with both positive 

and negative public health consequences of e-cigarettes, highlighting the need for experimental 

research, including laboratory studies and clinical trials. Policies should consider potential public 

health benefits of e-cigarettes, in addition to potential harms.
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Traditional (combustible) tobacco cigarette use is responsible for staggering morbidity and 

mortality in the United States and is a significant economic burden (U.S. Department of 

Health and Human Services, 2014). Electronic cigarettes or “e-cigarettes” are an evolving 
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and increasingly prevalent technology with the potential to substitute for tobacco cigarettes. 

E-cigarettes work by heating a solution that contains nicotine to produce an aerosol or 

“vapor” to be inhaled or “vaped” by the user. E-cigarette use is accelerating rapidly: 

National tobacco use surveys report more than a two-fold increase in e-cigarette use and/or 

experimentation among youth and adult smokers over a 1-year period, as well as a three-fold 

increase among youth never-smokers of tobacco cigarettes (Bunnell et al., 2015; King, 

Alam, Promoff, Arrazola, & Dube, 2013; Pearson, Richardson, Niaura, Vallone, & Abrams, 

2012; Zhu et al., 2013). Financial analysts estimate that sales of e-cigarette and related 

products have reached $2.5 billion per year and predict that sales will surpass tobacco 

cigarette sales by 2024 (Herzog, Gerberi, & Scott, 2014).

The increasing popularity of e-cigarettes has sparked debate among public health and 

tobacco control communities regarding the potential public health impact of these products. 

Critics are concerned about potential health risks, for example, the production of toxins 

during vaporization (Kosmider et al., 2014). Questions also remain as to whether e-

cigarettes might prevent smoking cessation or cause relapse by presenting a purportedly 

healthier option, as with “light” cigarettes. “Light” cigarettes, which delivered less tar and 

nicotine than regular cigarettes when tested on machine inhalation systems, were purported 

to be healthier than regular cigarettes. However, research eventually showed that these 

“light” cigarettes did not afford reduced harm, and likely caused substantial public health 

harm by maintaining smoking behavior in many health-concerned individuals who would 

have otherwise quit smoking (Grana, Benowitz, & Glantz, 2014; Warner, 2005). E-

cigarettes may also pose a risk for relapse in former smokers and for smoking initiation in 

nonsmokers (e.g., for novelty or cognitive-enhancing properties of nicotine without risk 

from tobacco smoking), although there is no current evidence to support these claims. 

Additional concerns include a potential return to the social acceptability of smoking-like 

behavior, which could increase nonsmoking youth initiation of smoking or vaping, 

renormalization of tobacco consumption in indoor workplaces and public spaces, and the use 

of e-cigarettes to administer other drugs (e.g., cannabis, cocaine) (Grana et al., 2014; 

Kinnunen et al., 2014; Pepper et al., 2013).

In contrast, supporters of e-cigarettes assert that e-cigarettes provide less toxin exposure than 

tobacco cigarettes (Burstyn, 2014; Cahn & Siegel, 2011; Farsalinos & Palosa, 2014), and 

suggest that these products will aid in smoking reduction and cessation and inspire new quit 

attempts in tobacco cigarette smokers by serving as nicotine replacement products. 

Increased acceptability of e-cigarettes over currently FDA-approved forms of nicotine 

replacement (e.g., gum, patch) may render e-cigarettes substantially more effective at 

reducing smoking at the population level than traditional nicotine replacement medications 

(Barbeau, Burda, & Siegel, 2013; Steinberg et al., 2014). Even if e-cigarettes cause some 

level of health harm and deter some users from quitting nicotine-containing products 

altogether, e-cigarettes could still result in net public health benefit considering that the 

overwhelming rate of death and disease from tobacco cigarettes may be decreased (Nitzkin, 

2014).

Current tobacco cigarette smokers who also use e-cigarettes (i.e., “dual users”) are 

informative to addressing both the positive (e.g., smoking reduction/cessation) and negative 
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(e.g., delay of cessation) public health claims regarding e-cigarettes (Walton et al., 2015). 

Moreover, although dual users constitute the majority of e-cigarette users (e.g., Giovenco, 

Lewis, & Delnevo, 2014; Sutfin, McCoy, Morrell, Hoeppner, & Wolfson, 2013), surveys of 

e-cigarette use have only recently focused on dual users (Farsalinos, Romagna, & Voudris, 

2015; Rutten et al., 2015). A potential limitation of one of these studies (Farsalinos et al.) 

was that two-thirds of participants were recruited from e-cigarette forums, which may have 

resulted in an oversampling of individuals with a positive bias toward e-cigarettes. 

Moreover, Farsalinos et al.’s sample was largely European, making results potentially less 

representative of dual use in the United States, where increased tobacco control activity may 

influence user attitudes about smoking and related behaviors (Shiffman, 2009). By 

contrast,Rutten et al. (2015) used a panel-based approach to survey U.S. dual users. 

Unfortunately, e-cigarette use duration and nicotine content were not measured, resulting in 

a sample that potentially included e-cigarette users who were relatively inexperienced or 

used e-cigarettes containing zero nicotine. The present online survey was conducted 

concurrently with the Rutten et al. survey, and like their study recruited dual users in the 

United States to describe use patterns and harm perceptions of e-cigarettes and tobacco 

cigarettes. However, unlike Rutten et al., our sample included only dual users who had 

substantial experience with both products (i.e., at least 3 months use and past-week use) and 

used only nicotine-containing e-cigarettes, characteristics that we believe are critical for 

understanding public health consequences of dual use of e-cigarettes and tobacco cigarettes.

Methods

Participants

Participants were dual users of e-cigarettes and tobacco cigarettes who were registered on 

Amazon Mechanical Turk (MTurk), a crowdsourcing Internet marketplace that has been 

used extensively for research (e.g., Adkison, O’Connor, Chaiton, & Schwartz, 2015; Carter, 

DiFeo, Bogie, Zhang, & Sun, 2014; Johnson et al., 2015). Dual use of e-cigarettes and 

tobacco cigarettes was defined as use of e-cigarettes and tobacco cigarettes for ≥ 3 months, 

each; use of e-cigarettes and smoking of tobacco cigarettes in the past week; and use of a 

nicotine-containing e-cigarette. Participants were required to have a 95% or higher approval 

rating on MTurk, be ≥18 years of age, and reside in the United States (confirmed during 

initial registration on MTurk). Participation was voluntary and anonymous (no name or IP 

address were recorded). The Institutional Review Board at Johns Hopkins University 

approved this study.

Materials

Surveys were hosted by Qualtrics (Provo, UT). The screening questionnaire included the 

survey description (e.g., purpose of the study, confidentiality and anonymity of responses, 

compensation), and questions determining demographics and use status of e-cigarettes and 

tobacco cigarettes. Demographic questions were included to obscure inclusion criteria based 

on dual use. If a participant met inclusion criteria, he or she was given a code to access the 

password-protected survey.
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Participants were asked about e-cigarette and tobacco cigarette use patterns as well as 

perceived harm and legality of these products (survey available in Supplemental Materials). 

Dependence was assessed using the Fagerström Test for Cigarette Dependence (FTCD; 

Fagerström, 2012; Heatherton, Kozlowski, Frecker, & Fagerström, 1991) to examine 

tobacco cigarettes, and a modified version to examine dependence to e-cigarettes; the FTCD 

was modified by substituting the word “e-cigarette” for any instance of “cigarette” and 

substituting “using” for any instance of “smoking.”

Procedure

The survey was advertised on MTurk with the title, “Survey about e-cigarettes and decision 

making.” Prior to completing the survey, participants were instructed to complete the brief 

screening questionnaire to determine qualification status. If a participant qualified, he/she 

completed the survey in a new tab of the active Internet browser. Participants were 

instructed to complete the survey in one sitting. Once finished with the survey, participants 

were instructed to enter their unique MTurk identification number. Upon returning to 

MTurk, participants were prompted to enter their identification number into a text box to 

verify that they had completed the survey. Participants whose identification number matched 

the identification number submitted at the end of the survey were paid $1. The survey was 

active from May 7–20, 2014.

Two tactics were employed with the intention of improving the quality of participant 

responses. First, in the MTurk advertisement and survey descriptions, participants were 

instructed that paying attention during the survey and answering questions carefully could 

potentially result in a $0.25 bonus payment. Second, distractor questions and attention check 

questions were included at multiple stages. For example, in one question, participants were 

asked to select adjectives consistent with their current mood state, but embedded in the 

instructions for the question was a prompt to select “none of the above” as the response. 

Participants who indicated inattention (e.g., failed a distractor question; provided internally 

inconsistent answers) were excluded from all analyses.

Data Analysis

Descriptive analyses (e.g., percentage endorsing a given item) were used to characterize 

demographic and categorical items. In most cases, data pertaining to e-cigarette and tobacco 

cigarette use patterns were non-normally distributed; summary data for these variables are 

therefore reported as medians with interquartile ranges (IQR). Non-normally distributed data 

also necessitated the use of Spearman rank-order correlations, which measured the 

relationship between product use duration or frequency and product use behavior for e-

cigarettes and tobacco cigarettes. Differences in daily tobacco cigarette use before and after 

e-cigarette initiation were examined using a Wilcoxon signed-rank test.

In total, 400 participants completed the survey. Data from 50 participants were excluded 

based on inattention (n = 12) or failure to meet dual-use inclusion criteria despite having 

qualified via the screening questionnaire (n = 38). All analyses were conducted using data 

from the remaining 350 participants.
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Results

Demographic Characteristics

Table 1 shows demographic characteristics of the sample. The mean participant age was 32 

years (SD = 10; Range = 18–70), and 53% were male, 83% were Caucasian, and 85% were 

non-Hispanic. The most commonly endorsed range of annual income was ≤ $35,000 (48%) 

and most participants were employed full time (53%). Most had never been married (53%) 

and 83% had completed at least some college. Although most participants (57%) reported 

never having received a diagnosis of a psychiatric disorder, 20% and 23% reported a 

diagnosis of one or multiple disorders in their lifetime, respectively; these rates are 

consistent with past research on psychiatric diagnosis rates in smokers (Lawrence, Mitrou, 

& Zubrick, 2009; Minichino et al., 2013).

Use Patterns and Dependence

Tables 2 and 3 describe tobacco cigarette and e-cigarette use patterns and dependence, 

respectively. Participants reported smoking tobacco cigarettes more times per day and more 

days per week than using e-cigarettes. Compared with e-cigarette use, tobacco cigarette use 

was associated with higher dependence scores, less time to first use of the day, greater 

reluctance to give up the first use of the day, greater likelihood of daily use, and stronger 

cravings. The percentage of participants reporting daily use was lower for e-cigarettes (47%) 

than tobacco cigarettes (86%).

E-cigarette use was associated with a significant reduction in self-reported tobacco cigarette 

use. Since initiation of e-cigarette use, the median number of tobacco cigarettes smoked per 

day (CPD) decreased significantly from 10 to 7 CPD (30% reduction), n = 346, Z = −10.41, 

p < .001. For participants whose CPD changed after e-cigarette use initiation (n = 189), most 

(83%) agreed that e-cigarette use played a role in this change. Half of the sample reported 

reductions in CPD, with a median reduction of 5 CPD (IQR = 3 to 10) from a median of 15 

to 6 CPD. An almost equal percentage (45%) of participants reported no change in CPD, 

remaining at median of 10 CPD. Only 5% of participants reported an increase in CPD, with 

a median increase of 4 CPD (IQR = 1 to 7) from a median of 3 to 10 CPD. An exploratory 

comparison of daily compared to nondaily e-cigarette users found minimal differences in 

tobacco use behavior, with the exception of change in median tobacco CPD: following e-

cigarette initiation, daily users (n=91) decreased from 15 to 8 CPD (47% reduction) 

compared to non-daily users (n=256), who decreased from 10 to 7 CPD. An independent 

samples t-test confirmed that daily users had significantly greater reduction in CPD than 

non-daily users, t(343)=7.607, p<.001.

Table 4 shows results of correlational analyses between aspects of e-cigarette and tobacco 

cigarette use. Duration of e-cigarette use was positively and significantly correlated with 

duration of tobacco use. More frequent use of e-cigarettes was significantly associated with 

lower current CPD and greater decreases in CPD and days smoked per week following 

initiation of e-cigarette use. Longer duration of tobacco cigarette use was significantly 

correlated with a smaller change in CPD. Frequency of tobacco cigarette use was 

significantly correlated with the lower dependence (modified FTCD score) for e-cigarettes.
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Past Quit Attempts and Intention to Quit

Sixty-eight percent of participants reported a past serious quit attempt for tobacco cigarettes 

that lasted at least 24 hours and 41% reported a serious quit attempt in the past year. Sixty-

one percent of participants reported personally knowing someone who had quit using 

tobacco cigarettes for at least one month with the help of e-cigarettes. Twice as many 

participants were planning to quit using tobacco cigarettes (73%) compared to planning to 

quit e-cigarettes (36%) in the next year.

Sixty-eight percent of participants reported having used nicotine replacement therapy 

(NRT), other medications (e.g., varenicline, bupropion), or other methods (e.g., counseling, 

quitline) to assist in quitting tobacco cigarettes. Notably, 20% of participants reported 

having used NRT, varenicline, or bupropion for unspecified reasons other than to quit 

smoking. Of participants reporting past use of NRT to quit smoking, 27% reported having 

used only one method, whereas 33% reported having used more than one method. The most 

commonly used NRT products were nicotine gum (39%) and nicotine patch (38%).

Product Experience

Regarding experience with tobacco products, most participants reported most commonly 

using commercially available, machine-rolled tobacco cigarettes (91%) and cigarettes 

without menthol flavor (59%). In the past 30 days, 40% of participants reported using one or 

more other tobacco products; hookah (52%) and cigars (40%) were most likely to be used, 

whereas chew was used most frequently (Mdn = 6 days) (Table 5). Most participants either 

did not know if their e-cigarette model was modified (43%) or reported not using a modified 

product (37%). Many participants reported not using menthol or other flavored e-liquid 

(53%); however, those who reported having tried flavored e-liquid (59%) continued to use it 

(79%).

Twenty-seven participants (8%) reported using products other than e-liquid or nicotine in an 

e-cigarette. Cannabis was the most commonly used substance (n = 22), followed by 

“synthetic cannabis (e.g., K2, Spice)” (n = 3), methamphetamine (n = 2), “bath salt 

compounds (e.g., MDPV, mephedrone)” (n = 2), and “prescription pain pills (e.g., Vicodin, 

Oxycontin)” (n = 1). The 22 participants reporting cannabis use in e-cigarettes reported 

using it this way a median of 10 times in their lifetime (IQR = 2.75–20). Twenty of these 

participants reported being “able to get high,” and 14 reported continued use of this method. 

Other drugs were associated with success in achieving a “high” (“bath salt” compounds: n = 

2; methamphetamine: n = 1, synthetic cannabis: n = 1), but minimal continuation of use.

Use Reasons and Settings

Participants were asked to endorse all applicable reasons for their use of e-cigarettes (Table 

6). Among the most popular reasons for e-cigarette use was the belief that they are less 

harmful to their health than tobacco cigarettes (64%), that e-cigarettes were used to deal 

with cravings (57%), and the belief that e-cigarettes are less harmful to others than tobacco 

cigarettes (52%). When asked to identify the single-most important reason for e-cigarette 

use, participants most often endorsed that they believed that e-cigarettes were less harmful 
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to their health than tobacco cigarettes (25%). The second most commonly endorsed 

important reason for use was to cut down smoking in preparation for a quit attempt (21%).

As shown in Figure 1, participants reported a greater likelihood of using e-cigarettes than 

tobacco cigarettes indoors (75%), in a restaurant (49%), in a car (49%), at the airport (46%), 

around family in general (46%), and at work (45%). By comparison, tobacco cigarettes were 

more likely than e-cigarettes to be used in settings with alcohol (69%), outdoors (65%), 

when stressed or anxious (61%), after eating (53%), when drinking coffee (53%), and after 

having sex (52%). E-cigarette use was reported to be more likely than tobacco cigarette use 

around children or pregnant women, with 45% of participants reporting being more likely to 

use e-cigarettes than tobacco cigarettes in those settings and 42% reporting using neither 

product.

Harm Perceptions

Among participants who agreed with the statement that e-cigarettes and tobacco cigarettes 

are enjoyable (n = 281), 63% reported that e-cigarettes were less enjoyable than tobacco 

cigarettes. Among participants who agreed with the statement that e-cigarettes and tobacco 

cigarettes are addictive (n = 238), 57% reported that e-cigarettes were less addictive than 

tobacco cigarettes. Of the whole sample, 30% reported that e-cigarettes were not at all 

addictive. On average, participants rated e-cigarettes as having a lower harm on an 11-point 

Likert-type scale than tobacco cigarettes for harming self and others (Table 7). When asked 

if one product was more harmful than the other, more participants reported being unsure 

about the dangers of e-cigarettes (22%) than tobacco cigarettes (2%). Eighty-seven percent 

endorsed the belief that tobacco cigarettes are much more (57%) or somewhat more (30%) 

harmful than e-cigarettes. Over half (59%) of participants agreed with the statement that 

NRT was equally as harmful as e-cigarettes (the most commonly endorsed response). The 

analogous statement regarding e-cigarettes being equally as harmful as non-NRT 

medications was also the most commonly endorsed response (37%).

Gender Effects

Gender analyses showed minor effects on use patterns and perceptions of relative harm. 

Females reported a longer duration of tobacco cigarette use than males, t(348) = −2.1, p = .

03, and reported using tobacco cigarettes on more days per week than males both before, 

t(348) = −0.1, p = .04, and after e-cigarette initiation, t(346) = −3.3, p = .001. No gender 

differences were detected for quit intent regarding e-cigarettes or tobacco cigarettes. Males 

and females also did not differ on reported harmfulness of e-cigarettes. Compared to males, 

females reported greater perceived harm from tobacco cigarettes to self, t(348) = −4.2, p < 

001, and others, t(348) = −4.3, p < .001. Females were more likely than males to endorse 

using e-cigarettes to deal with tobacco cravings, Χ2(1, N = 350) = 14.6, p < .001, to quit 

smoking or avoid relapsing, Χ2(1, N = 350) = 4.2, p = .04, and because e-cigarettes are 

cheaper than tobacco cigarettes, Χ2(1, N = 350) = 5.7, p = .02. Gender differences in 

reported use likelihood were found for several variables. Specifically, a greater percentage 

of males than females reported being more likely to use e-cigarettes over tobacco cigarettes 

at home, and a greater percentage of females than males reported equal likelihood of using 

either type of product at home, Χ2(3, N = 350) = 8.7, p = .03. A greater percentage of males 
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than females reported being more likely to use e-cigarettes over tobacco cigarettes upon 

waking in the morning, and a greater percentage of females than males reported using 

tobacco cigarettes over e-cigarettes upon waking in the morning, Χ2(3, N = 350) = 11.4, p 

= .01. A greater percentage of males than females reported being more likely to use e-

cigarettes over tobacco cigarettes outdoors, and a greater percentage of females than males 

reported equal likelihood of using either product outdoors, Χ2(3, N = 350) = 10.0, p = .01. 

Despite these differences, both male and female participants reported the greatest likelihood 

of using e-cigarettes at home and using tobacco cigarettes upon waking in the morning and 

outdoors.

Discussion

The present research sought to characterize e-cigarette and tobacco cigarette use patterns 

and relative harm perceptions in current dual users of both products. We observed several 

noteworthy findings regarding dual use with potential implications for public health. Each 

will be discussed in turn.

The first major finding was that more frequent e-cigarette use (i.e., more days per week) was 

associated with fewer CPD and greater decrease in tobacco cigarette use (CPD and days per 

week), a result suggestive of a systematic effect of e-cigarettes substituting for smoking and 

one that is consistent with previous findings (Farsalinos et al., 2015). Cross-sectional studies 

of smokers outside of a quit context found a reduction in CPD, suggesting that e-cigarettes 

may aid in reduction or cessation efforts (Adkison et al., 2013; Etter & Bullen, 2011a; 

Lechner et al., 2015; Rutten et al., 2015). Dual users in the Rutten et al. (2015) sample 

reported smoking “fewer cigarettes” (54.1%), “about the same number of cigarettes” 

(40.6%), or reported smoking “more cigarettes” (1.6%) following e-cigarette initiation; these 

findings were very similar to our survey sample, which reported a decrease (50%), no 

change (45%), or increase (5%) in CPD. Smoking reduction may be associated with an 

intermediate stage between regular use and total cessation, which has been shown to 

increase the motivation of daily heavy smokers to quit (Cheong, Yong, & Borland, 2007; 

Schane, Ling, & Glantz, 2010). Therefore, e-cigarette-related reductions in smoking may 

present an opportunity for re-engaging smokers in cessation efforts (e.g., counseling, 

medication), which can double or triple the chances for quitting (Centers for Disease Control 

and Prevention, 2011; Hughes, 2003; Rutten et al., 2015). Given the fact that reduction of 

cigarette smoking is associated with some reduction in morbidity (Gerber, Myers, & 

Goldbourt, 2012; Joseph et al., 2008; Lee, 2013; Tverdal & Bjartveit, 2006), a promising 

outcome from our study is that we observed a group-level decrease in the number of 

cigarettes smoked per day in our sample of dual users, despite a minority endorsing smoking 

cessation as a reason for e-cigarette use.

In contrast to concerns that e-cigarette use could promote initiation to tobacco cigarette 

smoking, we observed initiation of tobacco use after e-cigarette use in only one of 350 

participants, suggesting a low rate of transitioning from e-cigarettes to tobacco cigarettes. 

This finding is consistent with previous results showing higher rates of current and ever use 

of e-cigarettes among current cigarette smokers than non-smokers (Czoli, Hammond, & 

White, 2014; McMillen, Maduka, & Winickoff, 2012; Nitzkin, 2014; Pearson et al., 2012; 
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Pepper et al., 2013; Regan, Promoff, Dube, & Arrazola, 2013; Sutfin et al., 2013). Finally, 

our data also suggest that only a small percentage of the sample modified their e-cigarette or 

used non-nicotine drugs in their e-cigarette device. Therefore, it appears that use of other 

drugs in these devices is a relatively minor issue at this time.

A second major finding was that a large percentage of dual users reported intending to quit 

smoking tobacco cigarettes within the next year, and many had previous experience with 

one or more cessation products (e.g., NRTs, cessation pharmacotherapy). We found that 

68% of dual users reported a serious quit attempt (≥24 hours) and 41% planned to quit in the 

next 6 months, consistent with Rutten et al., who found 65% of dual users were considering 

quitting smoking cigarettes or cigars in the next 6 months. Although limited, there is some 

evidence to support e-cigarettes as helping to reduce smoking rates (Bullen et al., 2013; 

Caponnetto et al., 2013; McRobbie, Bullen, Hartmann-Boyce, & Hajek, 2014) and motivate 

new cessation attempts. For instance, one randomized controlled trial found that e-cigarettes 

performed similarly to nicotine patch with respect to six-month quit rates, and were well 

tolerated (Bullen et al., 2013). Additionally, e-cigarette appeal and client motivation may 

provide better treatment compliance compared to pharmacotherapies and NRT products due 

to sensorimotor characteristics, socioeconomic factors, convenience, and mild side effects 

(Caponnetto et al., 2013; Farsalinos, Romagna, Tsiaparas, Kyrzopoulos, & Voudris, 2014). 

The modest success rates of NRT products may be improved by adjunctive use of low-

nicotine or nicotine-free e-cigarettes as a cessation tool (Moore et al., 2009; Walker et al., 

2012). It is worth noting that not all e-cigarette users are interested in smoking cessation or 

reduction. In these individuals, e-cigarettes may potentially facilitate smoking and reduce 

motivation for eventual cessation, although there is currently no evidence to support this.

Third, similar to previous research, participants reported their primary reasons for using e-

cigarettes as being less harmful to one’s health (relative to tobacco cigarettes) and to cut 

down smoking tobacco cigarettes in preparation for a quit attempt (Adkison et al., 2013; 

Farsalinos et al., 2014; Goniewicz, Lingas, & Hajek, 2013; Rutten et al., 2015). Despite 

offering fewer and different options as use reasons,Rutten et al. (2015), found that dual users 

endorsed reasons for e-cigarette use related to smoking reduction, smoking cessation, and 

reduction of health risks; they did not ask about one’s most important reason for use. 

Participants reported being more likely to use e-cigarettes in settings where smoking may be 

restricted (e.g., in a restaurant, indoors), providing some confirmation that e-cigarettes are 

being used to comply with smoke-free laws. Participants were also more likely to use e-

cigarettes when concerned about adverse effects of smoking on others’ health. The sample 

largely endorsed either not using any product, or using e-cigarettes only, around children or 

pregnant women. Further research is needed to evaluate the effects of acute and chronic 

exposure to nicotine and other low-level toxins from second- or third-hand vapor in 

vulnerable populations (e.g., infants and children, pregnant women, individuals with chronic 

illness) to develop evidence-based health policies and recommendations (Ballbe et al., 2014; 

Collaco, Drummond, & McGrath-Morrow, 2015; Durmowicz, 2014). Finally, participants 

reported being more likely to use tobacco cigarettes in hedonic situations, when there were 

no use restrictions, or when stressed/anxious, suggesting that situations such as these might 

be the most difficult circumstances for dissuading cigarette smoking. Longitudinal studies 

(e.g., Population Assessment of Tobacco and Health; https://pathstudyinfo.nih.gov) and 
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studies with long retrospective report would be better suited to measure changes in use 

motives (e.g., desire to quit or reduce smoking) and public health outcomes, such as delayed 

cessation.

Lastly, with respect to perceptions of relative harm, participants reported that they perceived 

e-cigarettes to be safer and less addictive than tobacco cigarettes, a finding consistent with 

previous reports (e.g., Amrock, Zakhar, Zhou, & Weitzman, 2015; Farsalinos et al., 2015; 

Goniewicz, Lingas, et al., 2013; Pearson et al., 2012). Dual users in our sample also reported 

that e-cigarettes were less harmful than pharmacotherapy for smoking cessation, and were 

no more harmful than NRT (e.g., patch, gum). Although no studies of long-term safety of e-

cigarettes are available, recently proposed federal regulations may reduce some of the 

heterogeneity in e-cigarettes that contributes to significant health concerns with regard to 

poor quality control (e.g., inaccurate labeling of nicotine content, variable nicotine delivery) 

and health risks (e.g., nicotine toxicity, low-level toxic contaminants and carcinogens, and 

particulate matter) (Chatham-Stephens et al., 2014; Cheng, 2014; Grana et al., 2014; Lippi et 

al., 2014; Nitzkin, 2014; Pearson et al., 2012; Riker, Lee, Darville, & Hahn, 2012). 

Education and outreach regarding the science and regulatory status may be potentially 

effective in improving public knowledge regarding e-cigarettes and tobacco products.

Limitations to the study should be considered when interpreting our major findings. The 

survey relied on self-report, although biochemical verification of smoking behavior would 

have improved validity. The cross-sectional design and convenience sampling allowed for 

efficient data collection, but generalizability of the results may be limited due to participant 

self-selection and representativeness of individuals registered on MTurk relative to the 

population at large (e.g., education, race). Additionally, we were not able to accurately 

measure e-cigarette use history (e.g., progression from nicotine containing liquid to nicotine-

free liquid) or e-cigarette nicotine dose. However, one benefit of recruitment via MTurk 

without advertising on e-cigarette forums is greater representativeness of e-cigarette users in 

general, reducing a potential sampling bias from e-cigarette enthusiasts. Given the length of 

the survey, we did not obtain information on the rate of using one or both products within a 

day. Future studies could explore such details as well as study more experienced e-cigarette 

users (e.g., Spindle, Breland, Karaoghlanian, Shihadeh, & Eissenberg, 2014) and include 

single-product user comparison groups. The FTCD has not been validated to assess e-

cigarette nicotine dependence in dual users, and dependence on the two nicotine products 

was measured separately, within-subjects. The latter point can be emphasized by considering 

dependence measures of other drugs: for example, opioid dependence is typically not 

measured separately for heroin and prescription opioids. It is also important to keep in mind 

that the features and addictive qualities of e-cigarettes are likely to continue to change with 

modifications to their technology. Finally, self-report responses are susceptible to social 

desirability biases or errors in retrospective memory, a limitation common to survey 

research.

Based on our survey results, dual users of e-cigarettes and tobacco cigarettes tend to be light 

smokers with low-to-moderate tobacco dependence who use e-cigarettes for harm reduction 

and/or supplementing nicotine use in settings with smoking restrictions. To provide useful 

recommendations for regulatory decisions, further research is needed on this dual user 
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population, which is central to understanding potential positive and negative health 

consequences. Longitudinal studies are needed to determine evolving beliefs and use 

behavior, while laboratory research can provide data on abuse liability and nicotine 

discrimination.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Likelihood ratings of e-cigarette and tobacco cigarette use in different settings.
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Table 1

Demographic Characteristics

n %

Age

   18–24 78 22%

   25–39 203 58%

   40–54 55 16%

   55 + 14 4%

Gender

   Male 184 53%

   Female 166 47%

Race

   Caucasian/White 292 83%

   African American/Black 18 5%

   Mixed Race 13 4%

   Asian 13 4%

   Native American 4 1%

   Other 3 1%

   I prefer not to answer 7 2%

Ethnicity

   Hispanic 39 11%

   Non-Hispanic 296 85%

   I prefer not to answer 15 4%

Income

   < $25,000 89 25%

   $25,000 – $34,999 81 23%

   $35,000 – $49,999 56 16%

   $50,000 – $74,999 70 20%

   ≥ $75,000 47 13%

   I prefer not to answer 7 2%

Marital Status

   Married 114 33%

   Divorced/Separated/Widowed 52 15%

   Never been married 184 53%

Education

   No high school diploma 2 1%

   High school or GED 44 13%

   Post-high school trade/vocational training 15 4%

   Some college credit 118 34%

   College degree (Associate, Bachelor’s) 153 44%

   Graduate or Professional degree 17 5%

   I prefer not to answer 1 0%
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n %

Employment

   Full Time 184 53%

   Part Time 76 22%

   Unemployed 50 14%

   Student 40 11%

History of Psychiatric Diagnosis

   Never 199 57%

   One disorder 70 20%

   More than one disorder 81 23%

   Anxiety 94 27%

   Depression 105 30%

   Bipolar Disorder 28 8%

   Schizophrenia or Schizoaffective Disorder 2 1%

   Attention Deficit Hyperactivity Disorder (ADHD) 22 6%

   Post Traumatic Stress Disorder (PTSD) 29 8%

   Other 4 1%

Note. Percentages may not sum to 100% due to rounding error.

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2016 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rass et al. Page 18

T
ab

le
 2

E
-c

ig
ar

et
te

 a
nd

 to
ba

cc
o 

ci
ga

re
tte

 u
se

 b
eh

av
io

r

E
-c

ig
ar

et
te

s
T

ob
ac

co
 c

ig
ar

et
te

s

M
ed

ia
n

IQ
R

R
an

ge
M

ed
ia

n
IQ

R
R

an
ge

U
se

 d
ur

at
io

n 
(y

ea
rs

) 
a

1
1–

2
0.

25
–6

10
5–

16
0.

25
–5

3

D
ay

s 
us

ed
 p

er
 w

ee
k,

 p
ri

or
 to

 e
-c

ig
ar

et
te

s 
b

–
–

–
7

6–
7

1–
7

D
ay

s 
us

ed
 p

er
 w

ee
k,

 p
as

t 3
0 

da
ys

 c
4

2–
7

1–
7

7
4–

7
1–

7

T
im

es
 u

se
d 

pe
r 

da
y 

d ,
 p

ri
or

 to
 e

-c
ig

ar
et

te
s 

bd
e

–
–

–
10

5–
20

1–
50

T
im

es
 u

se
d 

pe
r 

da
y 

d ,
 p

as
t 3

0 
da

ys
5

2–
10

1–
20

0
7

3–
13

1–
40

E
st

im
at

ed
 p

uf
fs

 p
er

 b
ou

t
6

4–
10

1–
10

0
14

10
–2

0
3–

50

N
ic

ot
in

e 
D

ep
en

de
nc

e 
(F

T
C

D
 s

co
re

)
2

1–
4

1–
9

3
1–

5
0–

9

Q
ui

t i
nt

en
t (

m
on

th
s)

 f
6

3–
10

0–
12

5
3–

8
0–

12

N
ot

e.
 I

Q
R

 =
 in

te
rq

ua
rt

ile
 r

an
ge

, F
T

C
D

 =
 F

ag
er

st
rö

m
 T

es
t f

or
 C

ig
ar

et
te

 D
ep

en
de

nc
e.

a E
-c

ig
ar

et
te

 u
se

 d
ur

at
io

n 
da

ta
 a

re
 m

is
si

ng
 f

or
 5

 p
ar

tic
ip

an
ts

 (
al

l r
ep

or
te

d 
sm

ok
in

g 
fo

r 
at

 le
as

t 3
 m

on
th

s 
to

 q
ua

lif
y 

fo
r 

th
e 

su
rv

ey
).

b D
at

a 
on

 to
ba

cc
o 

ci
ga

re
tte

 s
m

ok
in

g 
ra

te
s 

(c
ig

ar
et

te
s 

pe
r 

da
y,

 d
ay

s 
sm

ok
ed

 p
er

 w
ee

k 
pr

io
r 

to
 e

-c
ig

ar
et

te
s)

 a
re

 m
is

si
ng

 f
ro

m
 tw

o 
pa

rt
ic

ip
an

ts
.

c D
at

a 
on

 d
ay

s 
va

pe
d 

pe
r 

w
ee

k 
ar

e 
m

is
si

ng
 f

ro
m

 o
ne

 p
ar

tic
ip

an
t.

d T
im

es
 u

se
d 

pe
r 

da
y 

=
 c

ig
ar

et
te

s 
pe

r 
da

y 
fo

r 
to

ba
cc

o 
ci

ga
re

tte
s 

an
d 

‘b
ou

ts
’ 

pe
r 

da
y 

(d
ef

in
ed

 a
s 

an
 in

st
an

ce
 o

f 
at

 le
as

t o
ne

 p
uf

f 
or

 v
ap

e)
 f

or
 e

-c
ig

ar
et

te
s.

e D
at

a 
on

 e
-c

ig
ar

et
te

s 
us

ed
 p

er
 d

ay
 p

ri
or

 to
 in

iti
at

io
n 

of
 to

ba
cc

o 
ci

ga
re

tte
 s

m
ok

in
g 

ar
e 

no
t i

nc
lu

de
d 

fo
r 

th
e 

si
ng

le
 p

ar
tic

ip
an

t w
ho

 r
ep

or
te

d 
th

is
 p

at
te

rn
 o

f 
us

e.

f A
 s

ub
sa

m
pl

e 
of

 p
ar

tic
ip

an
ts

 in
te

nd
ed

 to
 q

ui
t e

-c
ig

ar
et

te
s 

(n
 =

 1
27

) 
an

d 
to

ba
cc

o 
ci

ga
re

tte
s 

(n
 =

 2
54

) 
in

 th
e 

ne
xt

 1
2 

m
on

th
s.

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2016 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rass et al. Page 19

Table 3

E-cigarette and tobacco dependence and craving

E-cigarettes
Tobacco
cigarettes

FTCD Level

   0–2 (Very low) 62% 42%

   3–4 (Low) 21% 25%

   5 (Moderate) 8% 13%

   6–7 (High) 6% 17%

   8–10 (Very high) 3% 4%

FTCD Q1: Time to first cigarette/use

   Within 5 minutes 7% 13%

   6–30 minutes 13% 38%

   31–60 minutes 12% 19%

   After 60 minutes 68% 30%

FTCD Q2: Difficult to abstain when use is restricted (Yes) 16% 27%

FTCD Q3: Use time hate the most to give up

   First one in the morning 19% 50%

   All others 81% 50%

FTCD Q4: Times used/cigarettes per day

   10 or less 76% 68%

   20 to 30 14% 25%

   21 to 30 6% 5%

   31 or more 4% 1%

FTCD Q5: Use most frequently right after waking? (Yes) 19% 38%

FTCD Q6: Smoke/Use when ill? (Yes) 100% 76%

Strong cravings to smoke/vape? (Yes) 21% 76%

Ever smoked/vaped daily? (Yes) 47% 86%

Note. FTCD = Fagerström Test for Cigarette Dependence. Percentages may not sum to 100% due to rounding error.
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Table 5

Other tobacco products used in the past 30 days.

%n
Median

days used IQR

Hookah 52% 2 1–4

Cigars 40% 2 1–4

Bidis/Cloves 24% 2 1–4

Cigarillos 22% 2 2–5

Pipe Tobacco 14% 5 2–24

Little Cigars 13% 2 1–3

Snus 9% 2.5 1–4

Chew 8% 6 1–10

Snuff 6% 3 1–16

Note. Data represents distribution and frequency of other tobacco product use in dual users reporting any other product use (n=141, 40%).
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Table 6

Reported reasons for use of e-cigarettes

Select all
that apply

Select most
important

reason

I believe it is less harmful to my health than regular cigarettes 64% 25%

To cut down smoking tobacco in preparation for a quit attempt 40% 21%

To be able to deal with situations where I can't smoke (e.g., at work, in a restaurant) 45% 13%

To quit smoking or avoid relapsing 34% 7%

To deal with cravings for tobacco 57% 5%

I believe it is less harmful to others 52% 5%

With an e-cigarette, it is easier to just smoke one or a few puffs at a time rather than a whole cigarette 45% 5%

I can breathe easier for feel more fit 30% 5%

To avoid having to go outside to smoke 43% 4%

E-cigarettes are cheaper than regular cigarettes 27% 3%

I prefer the taste of an e-cigarette 22% 2%

To cut down smoking tobacco with no intention to quit 12% 2%

Other (e.g., prefer the smell, reduce stress) 3% 2%

To avoid withdrawal from tobacco 35% 1%

To increase my ability to concentrate 8% 1%

I can't stop using it 1% 0%

Note. Categories are sorted by “Select most important reason.”
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