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Introduction: The population-level patterns of electronic cigarette (e-cigarette) use among cancer
survivors in the U.S. are unknown. The objective of this study was to examine the prevalence and
correlates of e-cigarette use among cancer survivors in a nationally representative sample.

Methods:A cross-sectional analysis was conducted of the 2014 National Health Interview Survey of
the U.S. non-institutionalized civilian population. The main study outcomes were the prevalence
and correlates of ever and current e-cigarette use among adults with self-reported history of cancer,
excluding non-melanoma skin cancer (N¼2,695). Multivariable logistic regression analyses
examined whether e-cigarette use differed by cigarette smoking status and demographic subgroups.
The analyses were performed in 2015.

Results: The prevalence of e-cigarette use among adult cancer survivors was lower than the general
population: 2.8% of cancer survivors reported currently using e-cigarettes and an additional 6.3%
had previously used e-cigarettes but were not currently using them. Use of e-cigarettes was most
common among cancer survivors who currently smoked cigarettes: 34.3% of current smokers were
ever e-cigarette users and 15.6% were current e-cigarette users, compared with former smokers
(2.7% ever and 1.4% current e-cigarette users) and never smokers (small sample/estimates
unavailable).

Conclusions: E-cigarettes are not part of current evidence-based smoking-cessation strategies.
However, the finding that cancer survivors who currently smoke cigarettes are more likely to use
e-cigarettes highlights the importance of addressing e-cigarette use in patient–provider communi-
cations around tobacco cessation.
(Am J Prev Med 2016;51(5):762–766) & 2016 American Journal of Preventive Medicine. Published by Elsevier
Inc. All rights reserved.
Introduction
Continued cigarette smoking among cancer survi-
vors may reduce the effectiveness of cancer
treatments and is associated with increased over-
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second primary cancer.1 With the rapid growth in the
popularity of electronic cigarettes (e-cigarettes),2 the
risks associated with the use of these products among
cancer survivors has become an important question for
oncology professionals. Thus far, the health effects
associated with e-cigarette use in the general population,
and among cancer survivors in particular, remain
unclear. Further, it remains controversial whether
e-cigarettes are effective as smoking-cessation aides.3

Although e-cigarettes are currently not regulated in
the U.S., they are under consideration for regulatory
action by the Food and Drug Administration as tobacco
products.4 The American Society of Clinical Oncology
and the American Association for Cancer Research have
issued a joint policy statement on the use of e-cigarettes
by cancer survivors, advocating for their regulation.5 The
statement concludes that the long-term effects of
e-cigarettes are unknown and they are currently not
rnal of Preventive Medicine. Published by Elsevier Inc. All rights
reserved.
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recommended as a smoking-cessation method.5 More-
over, recent evidence raises doubts concerning the
effectiveness of e-cigarettes for facilitating smoking
cessation among cancer patients.3,6 However, the prev-
alence of e-cigarette use among U.S. cancer survivors
remains unknown. Therefore, the purpose of this study is
to examine the patterns and correlates of e-cigarette use
among adult cancer survivors in a nationally representa-
tive sample of U.S. adults. This information can poten-
tially inform future recommendations about e-cigarette
use among cancer survivors.
Methods
Data were analyzed from the sample adult component (N=36,697)
of the 2014 National Health Interview Survey (NHIS), which
provides cross-sectional, nationally representative data on various
health-related topics. Details about the NHIS methodology are
published elsewhere.7 Analysis was limited to cancer survivors—
participants who answered yes to the question Were you ever told
by a doctor you had cancer?—excluding non-melanoma skin
cancer survivors. The most common cancer diagnoses
(N¼2,695) were breast (18.2%) and prostate (12.6%), consistent
with national statistics.8

The main outcome of interest, use of e-cigarettes, was derived
from two questions. Individuals were first asked, Have you ever
used an e-cigarette, even one time? Those responding yes were
considered “ever” e-cigarette users and those responding no were
considered “never” users. A follow-up question identified current
use: Do you now use e-cigarettes every day, some days or not at all?
Those who responded with every day or some dayswere considered
“current” e-cigarette users and those who responded with not at all
were considered “ever” users. Cigarette smoking status was
identified as current, former, and never. Other covariates included
in the analysis were age, sex, and race/ethnicity.
Figure 1. Reported cancer status and use of e-cigarettes: 2014
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Frequencies were computed by cancer history and e-cigarette
use status. Multivariable logistic regression models examining ever
and current e-cigarette use among cancer survivors controlled for
cigarette smoking status, age, sex, and race/ethnicity. Observations
with missing values for the outcome or covariates in the model
were excluded from the analysis (n¼52). All analyses were
conducted using SAS, version 9.4. This study was ruled exempt
by the University of Florida IRB. The analysis was performed
in 2015.

Results
Of the NHIS sample adult component (n¼36,424), 6.4%
of respondents had a history of cancer and 12.6% had at
least tried e-cigarettes (3.7% were current users and 8.9%
ever users). Overall, 2.8% of cancer survivors were current
e-cigarette users and an additional 6.3% had previously
used them (Figure 1). This is comparable to 3.8% current
e-cigarette users and 9.0% ever users among those without
a history of cancer. Overall, cancer survivors who were
current cigarette smokers had the highest rates of
e-cigarette use: 15.6% were current e-cigarette users and
an additional 34.3% had ever tried them (Table 1). In
multivariable logistic regression, cigarette smoking status
was significantly associated with e-cigarette use among
cancer survivors (Table 2). Current cigarette smokers were
significantly more likely than former smokers to be ever
and current e-cigarette users. Meanwhile, never smokers
were less likely than former smokers to ever use
e-cigarettes or currently use them. Compared with cancer
survivors aged Z65 years, younger survivors were more
likely to ever use e-cigarettes. Finally, female cancer
survivors were more likely to be current e-cigarette users
compared with male survivors.
National Health Interview Survey (N¼36,424).



Table 1. Patterns of E-cigarette Use Among Cancer Survivors, 2014 National Health Interview Survey (N¼2,695)

E-cigarette use

Characteristic
Never, % (95% CI)
(n¼2,452; 90.9%)

Ever, % (95% CI)
(n¼170; 6.3%)

Current, % (95% CI)
(n¼75; 2.8%)

Cigarette smoking

Never (49.7%) 98.6 (97.3, 99.9) —
a

—
a

Former (36.5%) 95.9 (94.2, 97.5) 2.7 (1.5, 3.9) 1.4 (0.5, 2.4)

Current (13.8%) 50.1 (43.9, 56.3) 34.3 (27.8, 40.8) 15.6 (11.6, 19.6)

Age, years

18–39 (8.3%) 72.9 (63.8, 82.0) 19.2 (11.6, 26.8) 7.8 (2.8, 12.9)

40–64 (39.9%) 87.8 (84.8, 90.8) 8.2 (5.8, 10.7) 4.0 (2.2, 5.7)

Z65 (51.8%) 96.2 (95.0, 97.5) 2.7 (1.7, 3.8) 1.0 (0.4, 1.6)

Sex

Male (41.0%) 93.1 (90.7, 95.5) 5.5 (3.3, 7.7) 1.4 (0.6, 2.2)

Female (59.0%) 89.5 (87.6, 91.3) 6.8 (5.3, 8.4) 3.7 (2.6, 4.8)

Race/ethnicity

White, NH (82.1%) 91.0 (89.4, 92.5) 6.1 (4.8, 7.5) 2.9 (2.1, 3.7)

Black, NH (7.6%) 94.1 (90.7, 97.5) 4.9 (1.7, 8.1) —
a

Other, NH (2.9%) 92.3 (86.2, 98.4) 5.3 (0.7, 9.9) —
a

Hispanic (7.4%) 87.2 (78.7, 95.7) 9.7 (1.4, 18.0) 3.1 (0.2, 6.0)

aEstimate was omitted; the relative SE was 430% or denominator o50.
NH, non-Hispanic.
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Discussion
This study provides the first estimates of e-cigarette use
patterns and associated demographics among cancer
survivors using a nationally representative sample. Preva-
lence of current and ever e-cigarette use is lower among
cancer survivors compared with the general population. In
general, current cigarette smokers and young adults are
more likely to use e-cigarettes.9 Among cancer survivors,
current cigarette smoking is also associated with e-cigarette
experimentation and use. Hence, it is plausible that cancer
survivors who smoke cigarettes are attracted to e-cigarettes
because of perceived harm reduction. The uncommon
occurrence of e-cigarette use among cancer survivors who
are never smokers is also reflective of a similar finding from
the general adult population.9 Meanwhile, given the low
representation of young adults (1.5%) among cancer
survivors in the NHIS, there is inadequate power for
testing differences in e-cigarette use between young adult
and older cancer survivors.
The finding that cancer survivors who currently smoke

cigarettes are more likely to use e-cigarettes highlights the
importance of addressing e-cigarette use from a more
global perspective. Findings from the current study
extend the work of recent research examining
e-cigarette use,9–11 and document similar prevalence of
e-cigarette use in cancer survivors among a nationally
representative sample. Not only do cancer survivors
represent a unique population that warrants assessment
of e-cigarette use, but also these findings highlight the
importance of addressing e-cigarettes within conversa-
tions about smoking cessation in cancer survivorship
programs. Given the concordance between e-cigarette
use and smoking in cancer survivors, it is essential that
healthcare providers caring for cancer survivors consider,
and assess, the use of e-cigarettes with their patients.
Limitations
This study is not without limitations. The sample size of
current e-cigarette users among cancer survivors is small,
which may limit generalizability of findings. In addition,
given the low representation of young adult cancer
survivors in the NHIS, this study is not sufficiently
powered to observe differences in e-cigarette use in
young adults compared with older adults. Further, the
timing of e-cigarette use initiation relative to the diag-
nosis of cancer cannot be identified from the NHIS.
www.ajpmonline.org



Table 2. Odds of Ever and Current E-cigarette Use Among Cancer Survivors, 2014 National Health Interview Survey

E-cigarette use

Ever Current

Characteristic AOR (95% CI) p-value AOR (95% CI) p-value

Cigarette smoking

Never 0.21 (0.08, 0.57) o0.01 0.10 (0.01, 0.68) 0.02

Former 1 (ref) 1 (ref)

Current 16.96 (9.52, 30.21) o0.001 8.46 (3.69, 19.35) o0.001

Age, years

18–39 5.02 (1.78, 14.16) o0.01 2.72 (0.80, 9.26) 0.11

40–64 2.02 (1.21, 3.38) o0.01 2.00 (0.95, 4.21) 0.07

Z65 1 (ref) 1 (ref)

Sex

Male 1 (ref) 1 (ref)

Female 1.25 (0.71, 2.18) 0.44 2.20 (1.07, 4.53) 0.03

Race/ethnicity

White, NH 1 (ref) 1 (ref)

Black, NH 0.52 (0.22, 1.26) 0.15 0.33 (0.09, 1.23) 0.10

Other, NH 0.42 (0.05, 3.77) 0.44 0.57 (0.08, 4.25) 0.58

Hispanic 2.98 (0.84, 10.58) 0.09 1.43 (0.44, 4.63) 0.54

Note: Boldface indicates statistical significance (po0.05).
NH, non-Hispanic.
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Finally, current smokers’ reasons for using e-cigarettes
cannot be ascertained in this study, which may limit
interpretation. For example, it is unclear whether cancer
survivors are using e-cigarettes as cessation aides or in
conjunction with cigarettes to supplement their delivery
of nicotine.
Conclusions
Although its prevalence seems lower among adult can-
cer survivors compared with the general population,
e-cigarette use is common in this group, especially
among cigarette smokers. There is a lack of consensus
in whether e-cigarettes aid or impede smoking cessa-
tion.6,12 Future research should examine the use of e-
cigarettes among larger cohorts of cancer survivors who
are current cigarette smokers in order to more clearly
understand patterns and trajectories of e-cigarette use
and associated cigarette smoking longitudinally. In
addition, this study underscores the need for patient-
centered communication to support cancer survivors
with approved cessation options while addressing the
November 2016
uncertainty surrounding the safety and efficacy of e-
cigarettes.
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