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Background: Electronic cigarettes (e-cigarettes) are battery-powered devices that deliver nicot-
ine without any combustion or smoke. These devices have generated much publicity among the
smoking-cessation community and support from dedicated users; however, little is known about the
effıcacy of the device as a smoking-cessation tool.

Purpose: This study aimed to examine the effectiveness of e-cigarettes for smoking cessation using
a survey of smokers who had tried e-cigarettes.

Methods: Using as a sampling frame a cohort of all fırst-time purchasers of a particular brand of
e-cigarettes during a 2-week period, a cross-sectional, online survey was conducted in 2010 to
describe e-cigarette use patterns and their effectiveness as a smoking-cessation tool. There were 222
respondents, with a survey response rate of 4.5%. The primary outcome variable was the point
prevalence of smoking abstinence at 6 months after initial e-cigarette purchase.

Results: The primary fınding was that the 6-month point prevalence of smoking abstinence among
the e-cigarette users in the sample was 31.0% (95% CI�24.8%, 37.2%). A large percentage of
respondents reported a reduction in the number of cigarettes they smoked (66.8%) and almost half
reported abstinence from smoking for a period of time (48.8%). Those respondents using e-cigarettes
more than 20 times per day had a quit rate of 70.0%. Of respondents who were not smoking at 6
months, 34.3% were not using e-cigarettes or any nicotine-containing products at the time.

Conclusions: Findings suggest that e-cigarettes may hold promise as a smoking-cessation method
and that they are worthy of further study using more-rigorous research designs.
(Am J Prev Med 2011;xx(x):xxx) © 2011 American Journal of Preventive Medicine
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Introduction

Electronic cigarettes (e-cigarettes) are battery-powered
devicesthatdelivernicotinewithoutanycombustionor
smoke. Use and awareness of e-cigarettes has dramati-

cally increasedover thepast3years.1–3Ayersetal.,3 in this issue
of the American Journal of Preventive Medicine, report that
Internet searchers for e-cigarettes in theU.S. nowexceed those
for any other smoking alternative, nicotine replacement, or
smoking-cessation product. Although e-cigarettes have gener-
atedmuch support fromdedicated users, little is known about
the effıcacy of the device as a smoking-cessation tool.
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Most smoking-cessation methods focus on one compo-
nentof smoking:nicotineaddiction.However, evenwith the
assistance of medications that treat nicotine addiction, the
success rate for quitting remains low. Based on a Cochrane
review of seven studies4–9 thatmeasured smoking cessation
sing nicotine replacement therapy (NRT), the average
-month point prevalence of smoking abstinence is only
7.8%, and the 6-month point prevalence of smoking absti-
ence in the pooled data from these studies is only 11.9%.
Several studies10,11 have suggested that physical and
ehavioral stimuli—such as merely holding a cigarette—
an reduce the craving to smoke, even in the absence of
icotine delivery. Given that both nicotine and smoking-
elated cues appear to influence cigarette craving, e-
igarettes may present a unique opportunity to promote
moking cessation. Two preliminary studies12–14 provide
vidence that e-cigarette use suppresses the urge to

moke.
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Results from two recent surveys15,16 suggest that
-cigarettes may be effective in helping smokers quit.
owever, both of these surveys relied on convenience
amples of e-cigarette users.
This paper reports the results of a survey conducted
sing a non-convenience sampling frame. Compared
ith previous studies, which used convenience samples,
his survey is based on a sample of all fırst-time purchas-
rs of a particular brand of e-cigarettes.

Methods
An anonymous Internet-based, cross-sectional survey was con-
ducted among a cohort of fırst-time purchasers of e-cigarettes from
a leading e-cigarette distributor to determine the effectiveness of
e-cigarettes for smoking cessation.

Recruitment

A leading e-cigarette distributor (Blu) provided investigators
with e-mail addresses of a consecutive sample of fırst-time Blu
e-cigarette purchasers. This sample represented the fırst 5000 cus-
tomerswho purchased Blu e-cigarettes over a 2-week period begin-
ning July 1, 2009, when Blu commenced its fırst, continuous oper-
ation. Subjects from this customer list were sent a recruitment
e-mail. The e-mail invitation was sent to potential subjects in
March 2010, that is, 7 months after their initial e-cigarette
purchase.
Of the 5000 e-mail addresses to which the survey was sent, 4884

were valid. In total, 222 e-cigarette purchasers responded to the
survey, resulting in a response rate of 4.5%.Of the 222 respondents,
six were deleted because they did not meet the defınition of a
“smoker”: having smoked 100 or more cigarettes in their lifetime.
Therefore, the fınal sample consisted of 216 respondents, all of
whom indicated that they had tried e-cigarettes.

Survey and Data Collection

Those who opted to participate in the study accessed the survey via
a secure link in the recruitment e-mail. The current study was
approved by the IRB at the Boston University Medical Center.

Data Analysis

The primary hypothesis tested in the present study was the effec-
tiveness of e-cigarettes in smoking cessation, defıned as the point
prevalence of abstinence from cigarette smoking at 6 months after
the fırst purchase of Blu e-cigarettes. For this estimate, 95% CIs
were calculated using standard methods for the estimation of the
variance of a proportion.17

Results
Participant Characteristics and Smoking
History
There were more men (71.5%) than women (28.5%) in
the study (Table 1). The majority of respondents had

smoked for 6 or more years (81.1%), and nearly two
hirds (64.7%) of participants reported havingmade three
r more previous quit attempts.

Cessation or Reduction of Tobacco After
E-Cigarette Use
More than two thirds of respondents (66.8%) reported

Table 1. Demographic information, smoking
characteristics, and cessation/reduction of tobacco use
after e-cigarette use

Variable n (%)

DEMOGRAPHIC INFORMATION

Gender

Male 153 (71.5)

Female 61 (28.5)

Age (years)

18–24 41 (19.1)

25–44 114 (53.0)

45–64 48 (22.3)

�65 12 (5.6)

SMOKING CHARACTERISTICS

Smoking history (years smoked)

�5 32 (14.7)

6–15 77 (35.5)

16–30 67 (30.9)

�30 41 (18.9)

Number of previous quit attempts

0 17 (7.9)

1–2 59 (27.4)

3–5 90 (41.9)

�5 49 (22.8)

CESSATION/REDUCTION OF TOBACCO USE
AFTER E-CIGARETTE USE

Reported reducing nicotine use

Yes 106 (49.3)

No 109 (50.7)

Reduced number of tobacco cigarettes per
day after e-cigarette use

Yes 143 (66.8)

No 71 (33.2)

Quit/abstained for a period of time

Yes 104 (48.8)

No 109 (51.2)
having reduced the number of tobacco cigarettes they
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smoked per day after trying e-cigarettes, and nearly half
(49.3%) reduced their nicotine use (Table 1). Nearly half
(48.8%) of respondents indicated that they quit smoking
for a period of time after trying e-cigarettes.

E-Cigarette Use Patterns and 6-Month
Smoking Status
Thirty-one percent (31.0%) of respondents were not
smoking at the 6-month point (95% CI�24.8%, 37.2%;
Table 2). Of those who were not smoking at 6 months,
56.7% were using e-cigarettes, 9.0% were using tobacco-
free nicotine products, and 34.3% were completely
nicotine-free.
Among subjects who were not using e-cigarettes at

the time of the survey, only 26.8% were nonsmokers
(Table 2). However, among current e-cigarette users,
34.5% were nonsmokers. Smoking abstinence rates
generally increased with higher frequency of e-ciga-
rette use, with more than two thirds (70.0%) of respon-
dents using e-cigarettes more than 20 times per day
being nonsmokers at 6 months.

Table 2. How e-cigarette use patterns relate to 6-month
moking status

Use pattern
% (95% CI) not

smoking

Total: smoking status at 6-month
point (n�216)

31.0 (24.8, 37.2)

Number of times used per day

No current e-cigarette use
(n�97)

26.8 (17.9, 35.7)

�5 (n�50) 28.0 (15.4, 40.6)

5–10 (n�31) 35.5 (18.4, 52.6)

11–15 (n�16) 31.3 (8.2, 54.3)

16–20 (n�12) 33.3 (6.3, 60.4)

�20 (n�10) 70.0 (41.2, 98.8)

Weekly pattern of e-cigarette use

No current e-cigarette use
(n�97)

26.8 (17.9, 35.7)

Only uses some days (n�71) 21.1 (11.5, 30.8)

Everyday use (n�48) 54.2 (39.9, 68.5)

Nicotine use of those who are not
smoking at 6- month point
(n�67) (n [%])

Nicotine-free 23 (34.3)

Using tobacco-free nicotine
products

6 (9.0)
Using only e-cigarettes 38 (56.7)

Month 2011
Discussion
The primary fınding was a 6-month point prevalence of
smoking abstinence among the e-cigarette users in the
sample of 31.0%. This compares favorably to the average
6-month point prevalence of smoking abstinence of
17.8% in prior studies and to the 6-month point preva-
lence of smoking abstinence of 11.9% in the pooled data
from these studies.4–9

Of those respondents who were not smoking at the
6-month point, more than one third (34.3%) were also
nicotine-free. This suggests that e-cigarettes can help de-
crease nicotine dependence, rather than maintain or in-
crease nicotine addiction as some opponents have argued.1

A large percentage of respondents reported a reduction
in the number of cigarettes they smoked (66.8%) and
almost half reported abstinence from smoking for a pe-
riod of time (48.8%). These results are notable because
smokers who reduce the amount of cigarettes smoked are
more likely to quit smoking,18 and a reduction in the
amount of cigarettes smoked can lower the individual’s
risk of smoking-related illnesses.19

Thereare anumberof important limitationsof this study.
First, because of the low survey response rate, the sample is
not representativeof all smokerswhohave triede-cigarettes.
Further, because of lack of information on the survey non-
respondents, the factors related tononresponse couldnotbe
assessed. It is possible that smokers who had less success
with e-cigarettes were also less likely to complete the survey.
This would bias the results toward overestimating the
6-month abstinence rate. Second, self-reported abstinence
was not verifıed using biochemical methods. It is possible
that respondents over-reported smoking abstinence be-
cause of perceived social pressure. Third, only users of one
brand of e-cigaretteswere surveyed. Thus, these results can-
not be generalized to the use of all e-cigarette brands.
Because of these study limitations, these fındings must

be viewed as suggestive, rather than defınitive. Although
the fındings suggest that e-cigarettesmay hold promise as
a smoking-cessation method, further studies with more-
rigorous research designs are warranted.
The distinct and unique advantage of e-cigarettes is

that they allow individuals to utilize one device that can
simultaneously address nicotine withdrawal, psychologi-
cal factors, and behavioral cues that serve as barriers to
smoking abstinence. The fınding that most individuals
who used e-cigarettes at least reduced the number of
tobacco cigarettes they smoked suggests that if proven
safe, e-cigarettes may be a potentially important tool for
harm reduction, especially among smokers who have
found currently available pharmaceutic smoking-cessation

options to be ineffective. The present study suggests that
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this alternative approach to smoking cessation is worthy
of further investigation.

No fınancial disclosures were reported by the authors of this
paper.
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