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Abstract

Introduction: This study examined the association between the introduction of an e-cigarette and 
subsequent change in cigarette smoking among smokers who were not immediately interested in 
quitting.
Aims and Methods: The Moment Study was a 21-day intensive longitudinal study with an online 
follow-up survey at 30 days. After observing baseline cigarette smoking for 1 week, participants 
received 10 cigalike e-cigarettes on study days 6 and 13. Participants reported cigarettes per day, 
e-cigarette puffs per day, and e-cigarette satisfaction using text-message-based surveys.
Results: The sample of 96 daily smokers was majority female (53.1%), African American (67.7%), 
and non-Hispanic (95.8%). When e-cigarettes were provided (day 6), average cigarettes per day 
dropped by 1.82 cigarettes (p < .0001). The within-person e-cigarette puff effect on daily cigar-
ette smoking was significantly negative (β = −0.023; p =  .005); a participant who consumed 100 
more e-cigarette puffs in a day than usual for that person was expected to smoke 2.3 fewer cigar-
ettes that day, but this was only true for non-menthol smokers (p = .006). Smokers older than 45 
and those who started smoking at a younger age rated e-cigarettes as less satisfying (ps < .05). 
Participants with greater than the median reported satisfaction were 6.5 times more likely to use 
an e-cigarette at follow-up.
Conclusions: Giving e-cigarettes to smokers who did not intend to quit reduced their cigarette 
smoking on days when they used e-cigarette more frequently, but this relationship did not hold for 
menthol smokers. Satisfaction with e-cigarette use was predictive of continued use 30 days later.
Implications: A greater amount of cigalike e-cigarette use resulted in less smoking among adult 
daily smokers without immediate plans to quit, but a lack of nicotine delivery and satisfaction for 
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these devices may have limited their utility as a replacement for cigarette smoking, especially 
among menthol smokers. The global concept of “satisfaction” may be an important driver of 
e-cigarette use among adult smokers.

Introduction

In 2015, nearly 70% of U.S.  cigarette smokers reported that they 
wanted to quit smoking completely; 55.4% made at least one quit 
attempt, but only 7.4% successfully quit for at least 6  months.1 
Therefore, it is not surprising that the highest prevalence of past 
30-day e-cigarette use is among current cigarette smokers, who 
most commonly report e-cigarette use to quit smoking.2 Some sys-
tematic reviews of randomized controlled trials of e-cigarettes for 
smoking cessation tentatively conclude that e-cigarette use promotes 
smoking cessation, but highlight the need for continued research and 
improved reporting.3–6 A recent multicenter randomized controlled 
trial found that e-cigarettes were more effective cessation aids than 
nicotine replacement therapy when both aids were accompanied by 
behavioral support.7 Other systematic reviews and meta-analyses of 
observational research for smoking reduction or cessation conclude 
that e-cigarettes are associated with reduced likelihood of quitting 
among smokers.8,9

Despite the conflicting evidence on e-cigarette’s utility as a cessa-
tion device, smokers have adopted e-cigarette use as a means to quit 
or reduce their harm due to inhaling tobacco smoke. Available evi-
dence suggests that a transition from exclusive combustible tobacco 
smoking to exclusive e-cigarette use will reduce exposure to harmful 
toxicants and yield health benefits for smokers.10 In five prospective 
switching studies,11–15 adult smokers significantly reduced their ex-
posure to major toxicants after the introduction of e-cigarettes. 
Partial switching from cigarettes to e-cigarettes reduced some, but 
not all, major biomarkers of harm, highlighting the importance of 
complete switching.13,16

An e-cigarette device’s capacity to help a person quit smoking is 
closely related to its ability to deliver nicotine and reduce the urge 
to smoke.17,18 However, craving alleviation is more complex than 
simply delivering nicotine. “Satisfaction” from smoking is a con-
cept from tobacco industry research that encompasses smokers’ 
ratings of the subjective experience of product self-administration.19 
“Satisfaction” includes craving alleviation, but also aspects of the 
subjective experience of product use like taste, throat hit, pull, smell, 
and appearance.20 For menthol smokers, taste may play an out-
sized role in the satisfaction they derive from smoking,21 which may 
translate to reduced success in smoking cessation, especially among 
African American smokers.22

Despite intense smoker interest in e-cigarettes and their dem-
onstrated potential as harm minimization tools, there has not been 
a wholesale shift of smokers from cigarettes to e-cigarettes in the 
United States. Detailed, prospective information on initial e-cigarette 
use is critically needed to understand the effect of e-cigarette use on 
cigarette smoking among adult smokers. The aim of this study is to 
examine how the use of an entry-level e-cigarette device affected cig-
arette smoking among smokers who were not immediately interested 
in quitting, a group for whom a harm minimization approach to 
nicotine use might be attractive.23 We modeled changes in cigarette 
consumption in relation to two factors that we hypothesized would 
affect cigarette consumption: (1) e-cigarette puffs per day (PPD) and 
(2) satisfaction from the e-cigarette. We hypothesized that a greater 
number of e-cigarette puffs on a day would be inversely related to 
cigarettes smoked in that day, and that this relationship would be 

greater among individuals with higher than average e-cigarette sat-
isfaction. We also hypothesized that these relationships would be 
different for smokers who preferred menthol as compared to non-
menthol cigarettes, given the importance of the menthol sensory 
experience on smoking topography, satisfaction, and menthol pref-
erence highlighted in tobacco industry documents.24

Methods

Study Overview
The Moment Study (Mixed Method E-cigarette Study) was a 21-day 
mixed-methods intensive longitudinal study examining how cigalike 
e-cigarette use affects cigarette smoking among adult smokers who 
did not have an immediate intention to quit smoking.25 Participants 
completed four in-person visits (days 0, 6, 13, and 20), followed by 
an online follow-up survey 30 days after the final in-person visit. The 
Moment Study employed multiple data streams, including random 
and participant-initiated ecological momentary assessments (EMAs). 
In the first week of the study, participants reported their cigarette 
smoking, mood, and craving using the EMA system. On day 6, we 
provided participants with two NJOY King 5-packs of cigalike 
e-cigarettes (3% nicotine; tobacco or menthol flavor, depending 
on participants’ usual flavor preference) and asked them to take at 
least three puffs a day to ensure that they had some exposure to the 
product in the first week. On day 13, we gave participants two add-
itional NJOY King 5-packs and instructed them to use or not use the 
e-cigarettes as they wished. We chose this NJOY product because it 
was a leading cigalike brand in U.S. stores at the time of study.26 We 
provided cigalike e-cigarettes because they are easier to use than ad-
vanced devices and do not necessitate refilling. We assigned smokers 
to the same e-cigarette flavor as their usual cigarette brand because 
research suggested that tobacco and menthol/mint were the most 
popular flavors, and that new e-cigarette users were most likely to 
choose a flavor that was congruent with their usual brand.27–29 The 
Moment Study was piloted in Fall 2014 and the main study data 
were collected over a 26-month period between 2014 and 2016 in 
Washington, DC.

Recruitment and Eligibility
Participants were recruited via Craigslist, paid advertisements, flyers, 
and word of mouth. A research assistant called eligible individuals 
who completed the screener to confirm eligibility and schedule a 
baseline study visit. Eligible individuals had to be (1) 18 years or 
older, (2) reside in the Washington, DC area, (3) speak English, (4) 
smoking at least 8 cigarettes/day for the past 5 years, (5) record an 
exhaled air carbon monoxide (CO) level more than 8 parts per mil-
lion at the baseline visit, and (6) interested in using an e-cigarette. 
Individuals could not have used an e-cigarette in the last 30 days. To 
reduce the complexity of the EMA reports, we excluded individuals 
who also used non-cigarette tobacco products. To facilitate EMA 
data collection, participants were required to have an iPhone or 
Android cell phone that allowed the installation of applications, use 
their cellphone daily, and have an unlimited text message plan. More 
than 70% of individuals who took the online screener met all of the 
mobile phone inclusion criteria, including nearly 50% of potential 
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participants who were unemployed.30 Additionally, individuals could 
not (1) be breastfeeding or planning to become pregnant, (2) have 
heart disease/uncontrolled blood pressure, (3) have psychosis/sui-
cidal thoughts, or (4) be currently enrolled in an alcohol treatment 
program. All criteria (except CO test) were assessed by self-report. 
A consort figure is presented in Supplementary Figure 1.

Measurement Instruments and Measures
Baseline and Follow-up Surveys
The baseline computer-assisted self-interview survey assessed 
sociodemographics, tobacco and e-cigarette use history (including 
the number of past 12-month quit attempts), tobacco and e-cigarette 
use beliefs, tobacco product and e-cigarette harm perceptions, al-
cohol use, and physical and mental health. The online follow-up 
survey assessed similar behavioral constructs as the baseline survey.

EMA Surveys
EMA surveys assessed cigarette consumption (in full cigarettes) and 
e-cigarette use (in estimated puffs). We collected responses via text 
message using participants’ personal cell phones. The EMA data col-
lection system returned an error message to prevent skipping items 
or entering out-of-range values. EMA data were sent to a secure 
server, which a research assistant monitored and used to give feed-
back to participants about their EMA reporting to reduce missing 
data and increase data quality.

We collected two types of EMA data: participant-initiated 
cigarette/e-cigarette use reports and EMA system-generated random 
prompts. The random prompts are not included in these analyses 
because they assessed constructs that are outside of the scope of the 
current analyses, namely, mood and craving. Participant-initiated 
EMA texts assessed cigarette smoking (weeks 1–3) and e-cigarette 
puffs (weeks 2–3). We instructed participants to self-initiate a cigar-
ette or e-cigarette use report directly after they were finished using 
either product (when they had “put down [the product] and did not 
intend to pick it up again for a while”). EMA items are presented in 
Supplementary Table 1.

Analyses
First, we used a linear mixed-effects model to examine the change in 
cigarettes per day (CPD) before and after the provision of cigalike 
e-cigarettes (ie, a two-part growth curve model). The response vari-
able is Wcpd (average CPD, winsorized), and the fixed effects are 
Daypreecig, which represents the slope before participants received 
e-cigarettes; Pstecig, which represents the sudden change in CPD 
after the provision of e-cigarettes; and Daypstecig, which represents 
the slope after the provision of e-cigarettes. The fixed-effect part of 
the model is written as:

Wcdp = β0 + β1Daypreecig + β2Pstecig + β3Daypstecig

Four subject-level random effects—one for each intercept and 
slope—are also included in the model.

Next, we used a linear mixed-effects model to understand 
whether a person’s e-cigarette use affected his or her cigarette use 
on that same day and whether these relationships are different for 
those who found the e-cigarettes more satisfying than the average 
study participant, as well as for those who preferred menthol cig-
arettes. This linear effects model only considered observations after 
e-cigarettes were introduced (ie, the first week of data was omitted). 

The response variable is Wcpd, and the fixed effects are the within-
person effect of using e-cigarettes (=ecigppd – subject-specific mean 
ecigppd), the between-person effect of using e-cigarettes (=subject-
specific mean ecigppd – sample mean ecigppd), the within-person 
effect of satisfaction (avg_ecig_satisfy – subject-specific mean 
avg_ecig_satisfy), the between-person effect of satisfaction (subject-
specific mean avg_ecig_satisfy – sample mean avg_ecig_satisfy), 
the day of the study, age, education level (educ), sex, and menthol 
preference (menthol). We included an interaction term between the 
e-cigarette and satisfaction within-person variables and also be-
tween menthol preference and the within-person e-cigarette variable. 
A random intercept for each subject is also included in the model. 
The fixed-effect part of the model is written as:

Wcdp = β0 + β1ecig_BP_effect+ β2ecig_WP_effect
+β3satisfaction_BP_effect+ β4satisfaction_WP_effect
+β5ecig_WP_effect× satisfaction_WP_effect
+β6menthol+ β7ecig_WP_effect×menthol
+β8day+ β9age + β10educ + β11sex

Finally, we used a logistic regression model to investigate whether 
a participant’s average daily satisfaction with the e-cigarette during 
the 14 days of intensive observation predicted continued use at the 
30-day follow-up. The response variable is past30dayecig dichotom-
ized (0 vs. >0, dichotomized in this manner because there were many 
zeros and other values spread between 1 and 30), and the important 
predictor variable is average daily satisfaction (dichotomized at the 
median = 5.59). The other predictor variables in the logistic regres-
sion model include age, education level, sex, menthol preference, 
average cigarette usage per day during the study (Wcpd), and average 
e-cigarette PPD during the study (ecigppd) (daily average totals are 
combined into a single value, which is the average of the averages).

We evaluated the effect of including the number of quit attempts 
in the past 12 months (both as a binary and continuous measure) in 
the second and third models, but did not include it in the final model 
as its inclusion did not affect our conclusions. Analyses were con-
ducted in Stata/SE 15.1. and R version 3.3.2.

Results

The final sample of 96 participants was majority female (53.1%), 
African American (67.7%), and non-Hispanic (95.8%). Nearly 40% 
were 45–64 years old, and the majority (68.8%) had completed at 
least some college. Most participants were menthol smokers (75%), 
and nearly 60% had a Fagerstrom score of 6–7 (high nicotine de-
pendence). Half of the participants had their first cigarette between 
the ages of 14 and 18 (Table 1). Participants reported 9534 cigarette 
and 2926 e-cigarette use instances during 21 days of observation.

Table 2 and Figure 1 present the results of the two-part growth 
curve model for the relationship between CPD and study day, before 
and after the provision of cigalike e-cigarettes. Participants reported 
an average of 6.85 CPD on the first day of the study; average re-
ported CPD did not change in week 1 of the study, before the pro-
vision of cigalike e-cigarettes (β = −0.04, p = .555). On the day that 
e-cigarettes were provided, the average reported CPD dropped by 
1.82 cigarettes (p < .0001). After this immediate change on day 7, 
CPD continued to decrease by a tenth of a cigarette per day through 
the end of daily observation at study day 20 (β = −0.11, p < .0001).

Table 3 presents the results of the linear mixed-effects model that 
predicts the number of cigarettes smoked per day. Three participants 

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
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were excluded from these analyses due to missing satisfaction data. 
The between-person e-cigarette puff effect on daily cigarette con-
sumption was significantly positive (β  =  0.03; p  =  .034). In other 

words, a participant who consumed 100 more daily e-cigarette puffs 
than another participant was expected to smoke 2.8 more daily cig-
arettes. However, the within-person e-cigarette puff effect on daily 

Table 2. Two-Part Linear Mixed Effects Model of the Relationship Between Cigarettes Per Day and Time, Before and After Provision of 
Cigalike E-cigarettes

Estimate 95% CI p

Intercept 6.85 6.15 to 7.55 <.0001
Post-e-cigarette immediate change −1.82 −2.32 to −1.32 <.0001
Pre-e-cigarette change over time −0.04 −0.18 to 0.10 .555
Post-e-cigarette change over time −0.11 −0.17 to −0.05 <.0001
Intercept variance 7.51 5.40 to 10.44 —

CI = confidence interval.

Table 1. Baseline Sociodemographic and Tobacco Use Characteristics of Study Participants Overall and by Mean E-cigarette Satisfaction 
(N = 96)

Overall Mean e-cigarette satisfactiona

N % Mean pb

Sex
 Female 51 53.1 6.60 .86
 Male 45 46.9 6.62
Race
 African American/black 65 67.7 6.64 .47
 Non-African American/black 31 32.3 6.53
Hispanic ethnicity
 No 92 95.8 6.63 .24
 Yes 4 4.2 6.07
Age group
 18–29 26 27.1 6.72 .03
 30–44 32 33.3 6.82
 45–64 38 39.6 6.39
Educational attainment
 High school graduate or lower 30 31.2 6.54 .53
 Some college or higher 66 68.8 6.64
Menthol preference
 No 24 25.0 6.46 .21
 Yes 72 75.0 6.65
Fagerström Test for Cigarette Dependence score
 <5 16 16.7 6.28 .94
 6–7 57 59.4 6.77
 8–10 23 24.0 6.42
Age of first cigarette
 <14 31 32.3 6.27 <.001
 14–18 48 50.0 6.74
 19–24 12 12.5 6.26
 24–55 5 5.2 7.66
Enjoy smoking
 <5 26 27.1 6.51 .49
 6–7 24 25.0 6.99
 8–10 46 47.9 6.45
Confidence to quit smoking
 ≤4 25 26 6.31 <.001
 5–7 42 43.8 6.51
 8–10 29 30.2 7.05
Average cigarettes per day
 ≤5 28 29.2 6.68 .10
 6–9 37 38.5 6.51
 10+ 31 32.3 6.33

aMean e-cigarette satisfaction assessed during the two weeks of observation using participant-initiated reports.
bp-values from Pearson’s chi-squared tests.
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cigarette smoking was significantly negative (β = −0.02; p = .005); 
a participant who consumed 100 or more e-cigarette puffs in a day 
than usual was expected to smoke 2.3 fewer cigarettes that day than 
usual. The within-person e-cigarette puff effect on daily cigarette 
smoking was stronger for those who preferred non-menthol cigar-
ettes than for those who preferred menthol cigarettes (p  =  .006). 
Supplementary Figure 3 shows a very small effect (ie, a flat slope) 
for those who preferred menthol cigarettes, but a very large effect 
(ie, a steep, negative slope) for those who preferred non-menthol 
cigarettes. The within-person e-cigarette puff effect on daily cigarette 
smoking was also stronger for those who displayed a greater than 
usual daily e-cigarette satisfaction rating (p = .033; Supplementary 
Figure 2). Supplementary Figure 3 presents the region of significance 

for the slope of the e-cigarette puff per day within-person effect at 
different values of the satisfaction within-person effect. The blue 
dotted line is at −0.88, meaning that if the within-person satisfaction 
value is larger than −0.88 (ie, if there is greater than slightly below 
the typical satisfaction level for a particular participant, the “typical” 
satisfaction level is =0), then the slope of the e-cigarette puff per day 
within-person effect is significantly less than zero.

There were several sociodemographic and tobacco use history 
characteristics that were associated with average daily e-cigarette 
satisfaction during participants’ 2 weeks of cigalike e-cigarette use. 
Smokers older than 45 generally rated e-cigarettes as less satisfying, 
as did those who initiated smoking at a younger age (ps < .05). 
At follow-up, those who used e-cigarettes more frequently than 
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Figure 1. Two-part linear mixed-effects model of the relationship between cigarettes per day and study day, before and after the provision of cigalike e-cigarettes.

Table 3. Estimated Coefficients, Standard Errors, and p-Values From the Linear Mixed Effects Model Predicting Number of Cigarettes 
Consumed Per Day

Variable Coefficient Standard error p

Intercept 3.33 1.17 .005
Ecig WP effect −0.02 0.01 .005
Ecig BP effect 0.03 0.01 .034
Satisfaction WP effect −0.07 0.07 .330
Satisfaction BP effect 0.02 0.14 .886
Day −0.04 0.02 .069
Sex (female) −0.33 0.55 .544
Age 0.01 0.02 .578
Education 0.66 0.38 .087
Menthol preference −0.53 0.68 .434
Ecig WP x satisfaction WP −0.01 0.00 .033
Ecig WP x menthol preference 0.03 0.01 .006

WP = within-person; BP = between-person.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
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cigarettes, those who considered themselves a “vaper,” those who 
used e-cigarettes at least 21 days in the past 30 days, and those who 
reported more general satisfaction from e-cigarettes had higher 
average day-level satisfaction with the cigalike e-cigarettes during 
the 2-week observation period (ps < .05; Supplementary Table 
2). Figure 2 presents the distribution of average daily e-cigarette 
satisfaction ratings by frequency of past 30-day e-cigarette use at 
follow-up.

Seventy-eight participants who completed the EMA portion of 
the study completed the 30-day follow-up survey. At follow-up, 
60.3% of participants reported that they smoked fewer cigarettes 
than at the beginning of the study, but few said they used e-cigarettes 
with the same (10.3%) or greater (14.1%) frequency than during 
the study. Most identified as a smoker (59.0%), though 6 identi-
fied as a vaper and 18 identified as a smoker and vaper. The ma-
jority (56.4%) reported smoking all 30 days in the past month at 
follow-up and reported using e-cigarettes on 1–20 of the last 30 days 
(57.7%). Additionally, most reported getting less satisfaction from 
the e-cigarette as compared to the cigarette (42.3%) at follow-up 
(Supplementary Table 2).

At follow-up, participants’ average daily e-cigarette satisfaction 
during the 2 weeks of observation was the only significant predictor 
(p = .003) of continued e-cigarette use at 30 days. Participants whose 
average daily e-cigarette satisfaction (average of daily averages) was 
greater than 5.59 (the median average daily satisfaction level during 
the 2 weeks of intensive observation) were more than 6.5 times more 
likely to use an e-cigarette at 30-day follow-up compared to partici-
pants whose average daily e-cigarette satisfaction was less than 5.59.

Discussion

In this diverse sample of adult cigarette smokers without imme-
diate plans to quit smoking, greater use of cigalike e-cigarettes re-
sulted in a reduction in cigarette smoking, but only for non-menthol 
smokers. Examining longitudinal survey data, Buu et al.31 also found 
that a higher frequency of e-cigarette use was associated with more 
smoking reduction 1 year later; however, this analysis was not able 
to investigate how menthol smokers responded to menthol-flavored 
e-cigarettes. In prior analyses of interview data from a subsample 

of African American menthol smokers in this study, Smiley et al.20 
found that the menthol NJOY cigalike e-cigarettes produced an 
overwhelming and unpleasant menthol taste. These menthol smokers 
also described the menthol NJOY cigalike e-cigarettes’ throat hit as 
too harsh compared to their regular brand of cigarettes and reported 
that using the device caused them to cough. Triangulating conclu-
sions from the qualitative and quantitative Moment Study data 
streams, it appears that the sensory experience of using the menthol 
NJOY cigalike e-cigarettes was not reinforcing for menthol smoking 
participants and discouraged continued use. Our findings empha-
size the importance of flavor and subjective experience in facilitating 
smoking reduction or switching among menthol smokers.

It is not surprising that participants were unable to completely 
switch to the NJOY cigalike e-cigarette during this study. Evaluations 
of similar cigalike e-cigarettes indicate that these devices do not alle-
viate the urge to smoke to the same degree as more sophisticated de-
vices.32,33 In a qualitative investigation of smokers using e-cigarettes 
to quit smoking, Notley et  al.34 identified a dual-use period of 
“sliding” toward smoking cessation that was particularly salient 
for participants who did not actively want to quit smoking; per-
haps the observed gradual decrease in cigarette consumption after 
the provision of e-cigarettes has captured this process in our sample 
of smokers without immediate plans to quit. Participants may have 
decreased their cigarette smoking to a greater degree if they had 
been provided a device with greater capacity to reduce smoking 
urges. Again, it is also important to remember that smokers in this 
study were not making a deliberate choice to switch to e-cigarettes. 
Though several participants indicated that they were considering 
quitting at some point in the future, we might have observed dif-
ferent results if participants were more motivated to switch or had 
received instruction on how to use an e-cigarette to quit.

We found that higher ratings of e-cigarette satisfaction predicted 
more frequent use 30 days later. Findings from the qualitative inter-
views indicated that smokers considered more than craving allevi-
ation when they rated satisfaction with the e-cigarette; they also 
considered taste, pull, throat hit, and smell as part of “satisfaction.” 
In a separate analysis of interview data from the parent study, study 
participants indicated that e-cigarettes offered a relative advantage 
over cigarettes in that e-cigarette use was allowed in spaces where 
smoking was prohibited and was more socially accepted, especially 
as a signal of a smoking cessation attempt.35 While craving allevi-
ation is a central aspect of an e-cigarette’s capacity as a smoking 
cessation aid, these other aspects of satisfaction should also be 
considered when researching switching from cigarette smoking to 
e-cigarette use.

Study Strengths and Limitations
This study has several important limitations and associated 
strengths. First, it is likely that the design of the participant-
initiated cigarette and e-cigarette use reports underestimated 
product use. Prior research has shown that event-based reports are 
a less reliable method to capture use than daily diaries and sched-
uled prompts, often underestimating product use.36,37 Given the 
participant-initiated nature of the product use reports, we cannot 
know if a lack of reporting is due to an actual lack of use or other 
characteristics such as fatigue. We investigated the potential effect 
of fatigue on reporting by examining the distribution of missing 
random prompt data, assuming that if participants were becoming 
fatigued, they would reduce self-initiating product use reports and 
responding to random prompts. Random prompt completion rates 

0.0

0.1

0.2

0.3

0.0 2.5 5.0 7.5
Average e−cigarette satisfaction

de
ns

ity

Past 30 Day E−Cig Use

0 days

1−20 days

21+ days

Figure 2. Distribution of daily average e-cigarette satisfaction ratings by 
frequency of e-cigarette use in the past 30 days at follow-up.

http://academic.oup.com/ntr/article-lookup/doi/10.1093/ntr/ntaa086#supplementary-data
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were significantly higher in week 1 compared to weeks 2 and 3 
(week 1 vs. week 2: t-value = 4.69, p < .0001; week 1 vs. week 3: 
t-value = 6.00, p < .0001); however, there were no significant dif-
ferences in completion between weeks 2 and 3. Future research in 
this area should pursue an objective measurement of e-cigarette use 
behavior using smart e-cigarette or wearable devices.37,38 Second, 
many studies of smoking reduction/cessation follow-up partici-
pants for longer than our 30-day follow-up. As changes in CPD 
may take longer than 30 days to manifest, our follow-up period 
may not have been long enough to observe a significant change.39 
Fourth, as we highlight in this research, “satisfaction” is a multifa-
ceted construct. Given the data collection mode, we were not able 
to assess all potential dimensions of this complex construct. Fifth, 
nearly 25% of the sample was lost to follow-up at 30 days after 
their last study visit. Sociodemographic variables did not signifi-
cantly affect the likelihood of 30-day follow-up completion. While 
average daily satisfaction was not related to loss to follow-up at 
the 30-day follow-up survey (p = .636), our conclusions concerning 
satisfaction and continued use of e-cigarettes could have been af-
fected by dropout. Finally, our conclusions are limited to the use of 
cigalike products among smokers with similar demographic char-
acteristics (eg, majority African American and female) to our con-
venience sample. Repetition of this study in a more representative 
sample of smokers without plans to quit using a device like JUUL 
might yield different results.

Conclusions

A greater amount of e-cigarette use resulted in less smoking among 
adult daily smokers without immediate plans to quit, but a lack of 
nicotine delivery and satisfaction for these devices may have limited 
their utility as a replacement for cigarette smoking, especially among 
menthol smokers. Complete switching to e-cigarettes among adult 
smokers who are unwilling or unable to quit smoking in other ways 
yields health benefits to the individual and improves public health.10 
The global concept of “satisfaction” may be an important driver of 
e-cigarette use among adult smokers. Provision of e-cigarettes that 
can better address “satisfaction” through nicotine delivery and other 
subjective effects could prove better at smoking reduction and ces-
sation. Future research should explore which individual differences 
predict satisfaction with harm minimizing products and successful 
switching to match products to different groups. Additional research 
manipulating aspects of e-cigarette design will help the field under-
stand e-cigarette satisfaction, e-cigarette use behavior, smoking ces-
sation, and ultimately the public health impact of these devices.
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