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Introduction

Cigarette smoking remains the leading preventable cause of death in 
the United States, despite the fact that most smokers report wanting 
to quit smoking.1 Although there have been notable advancements in 

pharmacotherapies, cessation rates continue to be very low. Nicotine 
replacement therapies (NRT) approved by the FDA (patch, gum, 
lozenge, inhaler, nasal spray) have demonstrated quit rates between 
18% and 31% in clinical trials.2 However, in the general population, 
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Abstract

Introduction: Use of e-cigarettes has been increasing exponentially, with the primary motivation 
reported as smoking cessation. To understand why smokers choose e-cigarettes as an alternative 
to cigarettes, as well as to US Food and Drug Administration (FDA)–approved nicotine replacement 
therapies (NRT), we compared outcome expectancies (beliefs about the results of drug use) for the 
three nicotine delivery systems among vapers, i.e., e-cigarette users, who were former smokers.
Methods: Vapers (N = 1,434) completed an online survey assessing 14 expectancy domains as well 
as perceived cost and convenience. We focused on comparisons between e-cigarettes and ciga-
rettes to determine the attraction of e-cigarettes as a smoking alternative and between e-cigarettes 
and NRT to determine perceived advantages of e-cigarettes over FDA-approved pharmacotherapy.
Results: Participants believed that e-cigarettes, in comparison to conventional cigarettes, had fewer 
health risks; caused less craving, withdrawal, addiction, and negative physical feelings; tasted bet-
ter; and were more satisfying. In contrast, conventional cigarettes were perceived as better than 
e-cigarettes for reducing negative affect, controlling weight, providing stimulation, and reducing 
stress. E-cigarettes, compared to NRT, were perceived to be less risky, cost less, cause fewer nega-
tive physical feelings, taste better, provide more satisfaction, and be better at reducing craving, 
negative affect, and stress. Moderator analyses indicated history with ad libitum forms of NRT was 
associated with less positive NRT expectancies.
Conclusions: The degree to which expectancies for e-cigarettes differed from expectancies for either 
tobacco cigarettes or NRT offers insight into the motivation of e-cigarette users and provides guid-
ance for public health and clinical interventions to encourage smoking-related behavior change.

mailto:paul.harrell@moffitt.org?subject=


Nicotine & Tobacco Research, 2015, Vol. 17, No. 2194

most smokers do not use NRT,3,4 and among those who do, only 
about 5%–16% quit smoking.5,6

Perhaps partially in response to dissatisfaction with NRT, other 
forms of nicotine delivery are on the rise. Most prominently, rapid 
growth has occurred in the marketing, sale, and use of electronic 
nicotine delivery systems (“e-cigarettes”). Most e-cigarette users 
report smoking cessation as the primary reason for use.7–10 Given 
the well-known harms associated with cigarette smoking, switch-
ing to e-cigarettes is likely a form of harm reduction.11–14 However, 
although there is evidence that e-cigarettes may help some people 
reduce or even quit smoking, available prospective studies suggest 
that e-cigarettes are similar to NRT in that most users do not quit 
smoking.15–21 Despite these concerns, a recent cross-sectional, retro-
spective study found that e-cigarette users in the general population 
were more likely than NRT users to have quit cigarette smoking.22

In comparison to cigarettes, available evidence suggests that 
e-cigarettes are a safer nicotine delivery system. For example, levels 
of toxicants in e-cigarette vapor have been reported to be 9–450 
times lower than in cigarette smoke12 and particle emissions have 
been reported to be 5–10 times lower.13 However, the relative health 
risks of e-cigarettes compared to NRT are less clear. E-cigarettes 
often contain more toxicants than approved pharmacotherapy, 
such as the nicotine inhaler.12 This potential for greater health risk 
is increased as e-cigarettes are not currently regulated and vary 
in content, with actual content sometimes differing from labeled 
content.23–25 Forthcoming regulations from the US Food and Drug 
Administration (FDA) are likely to reduce these concerns, but it 
should also be acknowledged that nicotine itself may be harmful. 
The 2014 Surgeon General’s Report notes the need for quantify-
ing level of risk from long-term use of nicotine, especially if such 
use becomes more prevalent,1 as appears to occur commonly with 
e-cigarettes,26 despite being relatively rare with NRT.27

Drug outcome expectancies, that is beliefs about the results 
of drug use, offer a key tool in predicting substance use initiation 
and continued use. Drug expectancies can be understood as infor-
mational structures in long-term memory.28–30 These fundamental 
elements of memory are theorized to both organize input to the 
central nervous system and guide management of behavior, act-
ing as a “final common pathway” that is implicated in connections 
between a variety of prior conditions (for example, genetic predis-
position, social influence, emotional state, personality) and drug 
use decisions31,32.

Expectancies have been found to be robust predictors of drug 
use, including the initiation of cigarette smoking,33,34 depend-
ence35, and relapse after a period of abstinence.36,37 Expectancies 
likely play roles in driving both the increased use of e-cigarettes 
and the lack of NRT usage. Prior research shows that expectan-
cies for nicotine and NRT are generally less positive than for ciga-
rette smoking38,39; but see40). However, no study has examined and 
contrasted cigarette, e-cigarette, and NRT expectancies among 
e-cigarette users (“vapers”). Understanding these expectancies, 
thought to be key drivers of behavioral choices, should help elu-
cidate why smokers switch from cigarettes to e-cigarettes, and 
why they choose e-cigarettes over NRT. This information, in turn, 
should be useful in developing interventions or messages designed 
to encourage smoking-related behavior change. We expected to 
find that, among this sample of ex-smoking vapers, e-cigarettes 
would generally be rated more positively than both NRT and 
cigarettes on domains previously found to be important for pre-
dicting smoking.

Methods

Participants
Individuals were eligible to participate in the online survey if they 
were at least 18 years of age, reported a history of daily smoking, 
had smoked cigarettes for at least 1 year, and had used e-cigarettes in 
the past 30 days. Participants were not compensated.

There were 2,271 survey responses. We deleted 91 cases that 
were repeats from the same IP address, 130 entries that were blank, 
50 where respondents indicated they had not smoked 100 or more 
cigarettes in their lifetime, and 187 that did not complete all the 
expectancy questions. Of the remaining 1,813, the majority reported 
no smoking in the past month (n = 1,434, 79.0%) and they consti-
tute the sample for the current analysis. Table 1 summarizes sam-
ple demographics as well as tobacco, e-cigarette, NRT, and other 
medication use.

Procedure
The online survey was publicized via local press releases capital-
izing on media interest in the emerging phenomenon. These press 
releases resulted in television, print newspaper, and online newspa-
per features, which included links to the survey. We also discovered 
that links to the survey were reposted by others on various internet 
sites, including social media and e-cigarette forums. Table 1 provides 
information on survey referral source. Data were collected from 
August through November, 2013.

Measures
The online survey, developed by the authors, included the following 
sections.

Demographics
Information was collected on age, gender, race, ethnicity, education, 
income, and marital status.

Smoking History
Participants answered questions about their past use of cigarettes.

E-Cigarette History
Next, participants answered questions about their history with e-cig-
arettes. Participants were asked what brands of e-cigarettes they usu-
ally used and were given 15 popular options and “other” with the 
opportunity to write in the brand. Table 1 describes some common 
responses.

Pharmacotherapy History
Participants were asked if they had ever used any NRT in their 
lifetime and in the past 30  days. Options included all five FDA-
approved NRT modalities (patch, gum, lozenge, inhaler, and nasal 
spray). Participants additionally indicated whether they had ever 
used varenicline or bupropion. Table 1 provides a summary of par-
ticipant characteristics.

Expectancies
To compare the expectancies of e-cigarettes with expectancies for 
cigarettes and NRT, we included comparable questions for each 
of these products. One item from nine of the factors in Smoking 
Consequences Questionnaire-Adult (SCQ-A)41 was used in each ver-
sion of the expectancy survey: Negative affect reduction, stimulation/
state enhancement, health risk, taste/sensorimotor manipulation, 
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social facilitation, weight control, craving/addiction (specifically 
craving reduction), negative physical feelings (focused on mouth and 

throat), and negative social impression. Items were chosen based on 
factor loadings and their ability to be adapted for different types of 
nicotine delivery. In all cases, the factor loadings were greater than 
0.60. Participants also rated the degree to which they experienced 
craving for the type of product and withdrawal effects if going with-
out the product for too long, and the degree to which they felt the 
product helped with stress reduction, was satisfying, or was addic-
tive. An additional two questions assessed convenience and cost. As 
this study focuses on ex-smokers, questions about cigarette smok-
ing were worded in the past tense, for example, “Cigarettes were 
satisfying.” Participants who had no prior use of NRTs were asked 
to report their beliefs about these products. All expectancy items 
were rated on a seven-point scale from 1  “Strongly Disagree” to 
7 “Strongly Agree.”

Data Analysis
Using two sets of paired t-tests, we compared expectancies for ciga-
rettes versus e-cigarettes and for e-cigarettes versus NRT. Cohen’s d 
was calculated for each comparison. Based on published guidelines, 
Cohen’s d ranges were labeled as small: 0.2–0.4; medium: 0.5–0.7; 
and large: 0.8 and above.42,43 Additional analyses using repeated meas-
ures analysis of variance (ANOVA) and examining partial eta-squared 
led to similar findings with similar categorie.44

Results

Negative Effects of Product Use
Table 2 summarizes the results of expectancy analyses. Figure 1 dis-
plays the expectancies that can broadly be conceived of as negative 
effects. For health risks, ex-smoking vapers rated e-cigarettes as less 
risky than both cigarettes and NRT. Similarly, vapers agreed less that 
e-cigarettes give rise to negative physical feelings than both cigarettes 
and NRT. They also reported e-cigarettes were less likely to lead 
to cravings than cigarettes, but more likely than NRT. E-cigarette 
users reported that e-cigarettes were less addictive, caused less with-
drawal, and were more socially acceptable than cigarettes, but there 
were not even small effects when comparing e-cigarettes with NRT 
for these three expectancies. E-cigarettes were also rated as less 
expensive than both cigarettes and NRT.

Because it was somewhat surprising that e-cigarettes were rated 
as less risky to health than NRT, we examined correlations between 
NRT health risks and negative physical feelings expectancies, finding 
a significant correlation (r = 0.24, p < .001). This suggests that the 
harsher perceptions of NRT’s health risks may in part be driven by 
greater physical irritation perceived to be caused by NRTs.

Positive Effects of Product Use
In terms of positive effects, cigarettes were rated as superior to e-cig-
arettes in four domains, although none of the effect sizes were large 
(Table 2; Figure 2). Specifically, there were medium effect sizes for 
cigarettes to be rated as more effective in negative affect reduction 
and stress reduction and small effect sizes indicating perceived ben-
efits in weight control and stimulation. However, a large effect was 
found for e-cigarettes to be rated as superior to cigarettes in terms 
of Taste, and a small effect for Satisfaction. NRT was rated as worse 
than e-cigarettes in all positive domains. Specifically, there were large 
effects for NRT to be less appealing in terms of craving reduction, 
negative affect reduction, stress reduction, taste, and satisfaction, 
and medium effects in terms of weight control, social facilitation, 
stimulation, and convenience.

Table 1. Sample Characteristics (N = 1,434).

M (SD) or n (%)

Source of survey referral
  Internet (e-cigarette forums, Reddit, 

Facebook)
969 (67.6%)

  News source (local news, TV, 
newspaper)

172 (12.0%)

  Other 293 (20.4%)
Age (years) 41.1 (18.1)
Female gender 488 (34.0%)
Caucasian/White race 1326 (92.5%)
Education
  High school diploma/G.E.D. 202 (14.1%)
  Some college or technical school 776 (54.1%)
  Four-year college degree 412 (28.7%)
Total household income
  Under $40,000 391 (27.2%)
  $40,000–$89,999 584 (40.7%)
  Over $90,000 291 (28.7%)
Time since last cigarette
  1–6 months ago 622 (43.4%)
  6–12 months ago 366 (25.5%)
  More than 1 year ago 446 (31.1%)
Cigarettes per day before quitting
  1–9 107 (7.5%)
  10–20 535 (37.3%)
  More than 20 788 (55.0%)
Time since started using e-cigarettes
  Less than 1 month ago 7 (0.5%)
  1–6 months ago 567 (39.5%)
  6–12 months ago 360 (25.1%)
  12–24 months ago 260 (18.1%)
  More than 2 years ago 240 (16.7%)
Type of e-cigarettea

  First generation (cigarette-like) 112 (7.8%)
  Second generation (refillable) 1050 (73.2%)
  Other 272 (19.0%)
Frequency of use of e-cigarettesb

  1–9 times a day 409 (28.5%)
  10–20 times a day 589 (41.1%)
  More than 20 times a day 436 (30.4%)
Ever use of NRT
  Patch 908 (63.3%)
  Gum 950 (66.2%)
  Lozenge 542 (37.8%)
  Inhaler 198 (13.8%)
  Nasal spray 70 (4.9%)
  None—never used NRT 366 (25.5%)
Past 30 days use of NRT
  None reported 1399 (97.6%)
Other medication experience
  Varenicline 361 (25.2%)
  Bupropion 380 (26.5%)

aThese are three exclusive categories describing e-cigarette usually used. The 
most common brands reported in the first generation category were V2Cigs 
(n = 21), Blu (n = 20), White Cloud (n = 18), Smokeless Image (n = 18), Vapor 
for Life (n = 16), Halo (n = 10), and NJOY (n = 9). The most common brands/
categories reported in the second generation category were eGo (n  =  700), 
Innokin (n = 71), ProVape (n = 71), “Mods” (n = 70), Vamo (n = 55), and 
Kanger (n = 21). Other included a variety of items including no response and 
brands endorsed by fewer than 10 respondents.
bOne time of e-cigarette use = 15 puffs, or around 10 min.
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Moderator Analyses
To examine how actual experience with NRT may have impacted 

the ratings, we tested previous NRT use as a moderator variable. 

As e-cigarettes deliver an acute dose of nicotine, we were particu-

larly interested in understanding how expectancies differ in relation 

to use of NRTs that similarly deliver acute doses of nicotine (gum, 

lozenge, inhaler, and nasal spray), as opposed to the patch’s steady 

nicotine delivery system. Like e-cigarettes, acute NRT can be taken 

ad lib in response to acute cravings that may occur due to stress or 

other triggers. To address this issue, prior history with acute NRT 

was included as a between-subjects factor in subsequent repeated 
measures ANOVAs (with product comparison as a within-subjects 
factor), to allow for testing for moderation effects. To adjust for mul-
tiple comparisons, alpha was set at 0.001.

The majority of participants (n  =  981, 68.4%) used at least 
one type of short-acting NRT in their lifetime. Of these, nearly all 
(n = 950, 96.8%) had used nicotine gum, a majority had used loz-
enges (n = 542, 55.2%), about a fifth had used the inhaler (n = 198, 
20.2%), and less than a tenth had tried the nasal spray (n  =  70, 
7.1%). Moderator analyses indicated no significant effects when 
comparing cigarettes to e-cigarettes (all p > .01). However, when 

Figure 2. “Positive” expectancies and convenience for cigarettes, e-cigarettes and NRT among former smoking e-cigarette users (N = 1,434). Error bars represent SE.

Figure 1. “Negative” expectancies and convenience for cigarettes, e-cigarettes and NRT among former smoking e-cigarette users (N = 1,434). Error bars represent SE.
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comparing e-cigarettes to NRT, there were small interaction effects 
for cravings, d = 0.23, cost, d = 0.22, craving reduction, d = 0.28, 
negative affect reduction, d = 0.24, weight control, d = 0.27, stimula-
tion, d = 0.29, taste, d = 0.33, stress reduction, d = 0.27, and satisfac-
tion, d = 0.37.

Of the effects moderated by NRT experience, only two were 
negative effects: craving and cost. Participants who had used acute 
NRT rated NRT cravings as less likely (M  =  2.76, SD  =  2.08 vs. 
M = 3.86, SD = 1.47), and they rated NRT as more costly (M = 6.28, 
SD = 1.38 vs M = 5.37, SD = 1.56). The remaining practically sig-
nificant differences appeared with positive expectancies. For all of 
these positive expectancies, those with prior acute NRT experi-
ence reported less positive NRT expectancies. For example, those 
with NRT experience rated NRT lower in providing stimulation 
(M  =  2.54, SD  =  1.50 vs. M  =  3.46, SD  =  1.17) and satisfaction 
(M = 1.77, SD = 1.32 vs. M = 3.04, SD = 1.46). All other practically 
significant effects for positive expectancies showed the same pattern, 
with individuals with prior experience with acute NRT rating NRT 
as worse than those with no prior experience with acute NRT. By 
comparison, prior NRT experience was generally unassociated with 
ratings of e-cigarettes, with the only significant difference being that 
experienced NRT users rated e-cigarettes slightly better at relieving 
nicotine withdrawal compared to those without NRT experience 
(M = 3.71, SD = 1.81 vs. M = 3.22, SD = 1.77).

Some of the former smokers in this sample only recently quit 
smoking in the past few months. As such, their recovery may still be 
in a fragile state, where relapse could be likely.45 Although empirical 
evidence does not indicate a clear demarcation, 6 months has been 
used to differentiate active cessation from maintenance.46 Thus, we 
conducted moderator analyses using similar procedures as above, 
but with time since last cigarette—dichotomized for past 6 months—
as a between-subjects factor. We found a significant interaction effect 
for cost, with those who had quit smoking for more than 6 months 
reporting less agreement that e-cigarettes are expensive, in com-
parison to those who had quit less than 6 months ago (M = 2.68, 
SD = 1.57 vs. M = 3.06, SD = 1.69). There were no other significant 
differences (all p > .001).

Discussion

The e-cigarette users in our study were similar to other samples of 
vapers from prior studies, representing an older, majority White, 
majority male, relatively well-educated, and relatively affluent sam-
ple.7–9 Unlike these other studies, our data were collected from the 
United States during fall of 2013, after the advent of major e-cig-
arette advertising and media attention. It is noteworthy that the 
majority of respondents (at least 73%) reported using “second gen-
eration” e-cigarettes that use a refillable reservoir, as opposed to the 
“first generation” products that resemble cigarettes.

E-Cigarettes Versus Cigarettes
In comparison to cigarettes, e-cigarettes were rated as leading to less 
craving, addiction, and withdrawal. Current evidence on nicotine 
delivery in e-cigarettes commercially available at the time of the survey 
suggests a much more delayed nicotine onset than with cigarettes.47,48 
These data are consistent with a large body of evidence suggesting that 
rapid delivery of drugs leads to increased addictive symptomatology 
than slower delivery.49–51 However, e-cigarettes are likely to evolve into 
more rapid nicotine delivery systems as product design is improved, 
as we have already seen in comparisons between first and second 

generation e-cigarettes.47,52 E-cigarettes were further rated as less likely 
to cause a negative social impression and as more similar to cigarettes 
than NRT in enhancing social experiences. This social aspect of use is 
reported as a major source of appeal for ex-smokers.53

In addition, e-cigarettes were rated as superior to cigarettes 
in terms of both taste and satisfaction, perhaps reflecting the fla-
vorings, which—with the exception of menthol—are no longer 
permitted for cigarettes. It is notable that e-cigarettes were rated 
higher in terms of satisfaction, given the previously mentioned 
slower onset of nicotine delivery. Satisfaction is generally one 
of the stronger effects found when nicotine is compared to pla-
cebo.54,55 Given that nicotine is increasingly recognized as a sec-
ondary, rather than a primary reinforcer,56–59 it may be that the 
unique flavorings associated with e-cigarettes are leading to the 
increased reports of satisfaction.

These former smokers did rate cigarettes as superior to e-cigarettes 
on a few expectancy dimensions: negative affect reduction, stress 
reduction, weight control, and stimulation. This is striking, given 
that this sample of exsmoking vapers primarily came from e-cigarette 
forums and have used e-cigarettes for more than 6 months. Given that 
these enthusiastic users of e-cigarettes still considered their product 
inferior to cigarettes in these areas suggests that they may be at risk 
of smoking relapse. In particular, affect regulation may be a prepotent 
motivator of tobacco use60,61, whereas weight gain has been cited as a 
primary reason for putting off quit attempts, especially in women.62–64 
Thus, these expectancies may represent targets for relapse-prevention 
efforts directed at e-cigarette users, as may be the development of 
relevant coping skills to prevent cigarette smoking relapse.

E-Cigarettes Versus Nicotine Replacement Therapies
As expected, e-cigarettes were rated as less risky to health than ciga-
rettes. Prior research has shown that currently most use of e-ciga-
rettes is driven by a desire to quit cigarettes or to have a healthier 
alternative to cigarettes.7,9 However, e-cigarettes, which are currently 
unregulated with very minimal safety or efficacy data,65,66 were also 
rated as less risky than tested and regulated NRT. This may be related 
to perceived side effects from NRT, as suggested by reports here 
that NRT leads to more negative physical effects than e-cigarettes 
and findings that these two expectancies were correlated. Indeed, 
side effects are a common reason reported for discontinuation of 
NRT5,27. NRT was also rated as much more expensive than e-ciga-
rettes. In comparison to NRT, vapers reported no practically signifi-
cant differences in addiction or withdrawal, but higher expectations 
of experiencing craving for e-cigarettes. This is consistent with find-
ings that ex-smokers appear to use e-cigarettes for longer periods of 
time than ex-smokers who use NRT.26 Among these vapers, e-ciga-
rettes were rated as superior to NRT for every positive expectancy 
we examined, particularly in relation to craving reduction, negative 
affect reduction, stress reduction, taste, and satisfaction.

Moderator analyses found that individuals with prior experience 
with acute NRT rated NRT less favorably than those who had only 
used the patch or had no prior experience with NRT. This prior expe-
rience was primarily with nicotine gum, although a majority also had 
used nicotine lozenges. The fact that NRT usage is associated with 
poorer expectancies supports the idea that NRT is perceived as an 
inadequate solution by a substantial proportion of the population of 
e-cigarette users. For NRT to compete with e-cigarettes, these factors 
may need to be addressed either by improving upon expectancies for 
NRT or by improving the products themselves. Nevertheless we can-
not rule out the possibility that e-cigarettes themselves may represent a 
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better alternative for some smokers, provided they are adequately reg-
ulated and supported by future research on their efficacy and safety.

Limitations
This research is limited by its cross-sectional nature and the sample 
used. The sample was self-selected, and most appeared to be dedi-
cated vapers. They may not be generalizable to novice e-cigarette 
users. The association between past NRT usage and worse expectan-
cies for NRT may similarly be related to selection bias. Specifically, 
the subsample that had previous NRT experience may have been par-
ticularly negative about NRT because it presumably was ineffective 
for them—otherwise they would have not needed to try e-cigarettes. 
More generally, the current sample chose e-cigarettes over both ciga-
rettes and NRT. A more complete picture of motivational influences 
would require sampling of those who chose NRT over e-cigarettes, 
as well as those who chose to continue smoking rather than using 
either product. Nonetheless, the fact that the majority of this sam-
ple reported using both short-acting and long-term forms of NRT 
and found them lacking suggests there is a substantial proportion of 
vapers who are not simply avoiding NRT due to ignorance or poor 
motivation. Instead, they apparently tried some of the currently avail-
able evidence-based and FDA-approved treatments and were unsuc-
cessful, but subsequently found cessation success with e-cigarettes.

Implications
Future research using longitudinal and experimental designs should 
investigate to what degree these cigarette, e-cigarette, and NRT expec-
tancies are driving usage among vapers, and whether these expectan-
cies could be altered via the development of more effective products 
or messaging. Such research could also attempt to understand the 
degree to which the expectancies precede or follow usage patterns, 
thus helping to determine the degree to which expectancies are causal 
determinants of product choice. It is known that expectancies can 
be altered by instructions or media campaigns54,67 and are associated 
with different aspects of desire to change substance use behaviors.68 
As regulations for e-cigarettes are debated, this information can help 
guide labeling requirements, advertising restrictions, and the devel-
opment of counter-messaging to discourage unhealthy behaviors. 
Expectancies may be targets for public health efforts to discourage de 
novo e-cigarette use among youth and adults, to encourage switching 
from cigarettes to e-cigarettes, or to encourage e-cigarette use after 
(or potentially even before) trying NRT and other approved medica-
tions, depending on the outcomes of future safety and efficacy studies.
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