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Abstract

Introduction: Little is known about the pattern of electronic cigarette (e-cigarette) use over time or 
among smokers with medical comorbidity.
Methods: We assessed current cigarette smokers’ use of e-cigarettes during the 30 days before 
admission to 9 hospitals in 5 geographically dispersed US cities: Birmingham, AL; Boston, MA; 
Kansas City, KS; New York, NY; and Portland, OR. Each hospital was conducting a randomized con-
trolled trial as part of the NIH-sponsored Consortium of Hospitals Advancing Research on Tobacco 
(CHART). We conducted a pooled analysis using multiple logistic regression to examine changes 
in e-cigarette use over time and to identify correlates of e-cigarette use.
Results: Among 4,660 smokers hospitalized between July 2010 and December 2013 (mean age 
57 years, 57% male, 71% white, 56% some college, average 14 cigarettes/day), 14% reported using 
an e-cigarette during the 30 days before admission. The prevalence of e-cigarette use increased 
from 1.1% in 2010 to 10.3% in 2011, 10.2% in 2012, and 18.4% in 2013; the increase was statistically 
significant (p < .0001) after adjustment for age, sex, education, and CHART study. Younger, better 
educated, and heavier smokers were more likely to use e-cigarettes. Smokers who were Hispanic, 
non-Hispanic black, and who had Medicaid or no insurance were less likely to use e-cigarettes. 
E-cigarette use also varied by CHART project and by geographic region.
Conclusions: E-cigarette use increased substantially from 2010 to 2013 among a large sample of 
hospitalized adult cigarette smokers. E-cigarette use was more common among heavier smokers 
and among those who were younger, white, and who had higher socioeconomic status.
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Introduction

Electronic cigarettes (e-cigarettes) are devices that deliver a nico-
tine-containing vapor to the user without combusting tobacco.1,2 
E-cigarettes are likely to be less hazardous to an individual than con-
tinuing to smoke conventional cigarettes, but what impact the avail-
ability of e-cigarettes will have on overall public health is unknown 
and controversial.3 Invented in China in 2003, e-cigarettes are now 
sold globally. Most adult e-cigarette users are also cigarette smok-
ers.2,4,5 In the United States, the prevalence of e-cigarette use appears 
to be increasing among both adults and adolescents, although data 
from population-based surveys are sparse.2,4–9 Most of the esti-
mates of adult use derive from surveys conducted in 2009–2011. 
E-cigarette sales and marketing increased dramatically after those 
years, but few US data are available on the prevalence of e-cigarette 
use after 2011.

There are also few data on the prevalence of e-cigarette use 
among smokers with medical illnesses, especially those who require 
a hospital admission. Hospitalized smokers are a vulnerable group 
who, if they cannot abstain from tobacco completely, might achieve 
harm reduction by switching from combustible tobacco products 
to exclusive use of e-cigarettes.3 To our knowledge, only one prior 
study has examined the use of e-cigarettes by hospitalized smokers.10 
In that study, 20% of smokers reported having used an e-cigarette 
in the 30 days before admission to a large Alabama tertiary-care 
hospital over a period of 6 months in 2012–2013. E-cigarette use 
was higher among smokers who were younger, white, and bet-
ter educated. These data need confirmation in a broader sample 
that includes a wider range and larger number of US  hospitals. 
Additionally, data collected over a longer time period would permit 
an analysis of changes in e-cigarette use over time in this group of 
smokers.

This paper describes the prevalence of current e-cigarette use 
among adults who were admitted to nine acute-care hospitals in five 
geographically dispersed US  cities (Birmingham, AL; Boston, MA; 
Kansas City, KS; New York, NY; and Portland, OR) over 3.5 years, 
from July 2010 to December 2013. The hospitals were participat-
ing in the Consortium of Hospitals Advancing Research on Tobacco 
(CHART), a group of NIH-funded randomized controlled trials that 
aims to translate efficacious smoking cessation strategies begun dur-
ing hospitalization and sustained after discharge into effective pro-
grams that can be implemented in routine clinical practice.11 As part 
of the baseline assessment, study patients enrolled at five CHART 
project sites were asked if they had used an electronic cigarette in 
the 30 days before hospital admission. We pooled the data to test 
the hypothesis that the prevalence of e-cigarette use increased over 
the study period. The analysis also compared the characteristics of 
smokers who did and did not use e-cigarettes.

Methods

Setting and Subjects
The CHART program is jointly sponsored by the National Heart, 
Lung, and Blood Institute, National Cancer Institute, National 
Institute on Drug Abuse, and NIH Office of Behavioral and Social 
Science Research.11 CHART consists of eight NIH-funded rand-
omized controlled trials that enroll hospitalized cigarette smokers 
and test a variety of interventions that begin in the hospital and 
continue after discharge. Each CHART project compares a distinct 
intervention against a usual care control group. The projects have 
similar eligibility criteria and collect a core set of common baseline 

and outcome measures in order to permit cross-project analyses and 
pooling of results.11 All patients are enrolled during their hospitali-
zation, provide informed consent, and complete a baseline survey at 
the bedside before being randomly assigned to study condition. All 
projects enroll hospitalized current smokers, defined as any patient 
who reports having smoked a cigarette in the 30 days before hospital 
admission. CHART projects aim to be inclusive, generally exclud-
ing only smokers unable to grant informed consent or participate 
in the intervention due to severe medical illness, cognitive impair-
ment, or communication difficulties.11 CHART projects differ in the 
population of patients served by the participating hospitals, in some 
inclusion criteria such as motivation to quit, and in the specific inter-
vention tested.

In addition to the common baseline questions, four of the CHART 
projects, which enrolled smokers at a total of eight hospitals, asked a 
question about their use of e-cigarettes in the 30 days before hospital 
admission.12–15 Another CHART project collected data on e-cigarette 
use among hospitalized smokers as part of a supplemental grant that 
enrolled patients separately from the main intervention trial.10 These 
five projects pooled their data for this analysis.

Participating CHART projects enrolled patients at their hospi-
tals during a 3.5-year observation period (July 2010 to December 
2013) (Table 1). One project (New York) continued enrollment after 
December 31, 2013, but data for this analysis were truncated at that 
point to permit pooling and analysis. Each project’s Institutional 
Review Board permitted de-identified data to be shared across the 
CHART projects and merged into a common data set.

Measures/Assessments
The dependent variable was self-report of having used one or more 
electronic cigarettes in the 30 days before the hospital admission. 
The questions asked by each CHART project were not identical but 
were sufficiently similar to permit pooling. The exact wording of 
each question is shown in the footnote of Table 1.

The core measures collected by all projects have previously 
been described.11 For this analysis, we used the following meas-
ures as covariates: enrollment date, age, sex, race/ethnicity, marital 
status, educational attainment, health insurance, type of admission 
(emergency room vs. other), number of cigarettes per day before 
admission, and whether the smoker planned to quit smoking after 
discharge.

Data Analysis
We pooled data from the five projects and used chi square tests or 
analysis of variance techniques to compare characteristics of patients 
across the studies. We calculated the proportion of patients enrolled 
who reported using an e-cigarette in the 30  days before hospital 
admission. To identify predictors of e-cigarette use prior to hospital 
admission, we used chi square tests for the univariate analysis and 
a multiple logistic regression model for the multivariable analysis. 
Potential predictors in the multivariate model included age, sex, 
race/ethnicity, education, health insurance, cigarettes per day, enroll-
ment date, and CHART project. In separate models, we replaced the 
CHART project variable with a variable indicating the individual 
hospital site or the geographical region (Northeast, Midwest, South, 
West). We explored regional differences to see if e-cigarette use rates, 
such as conventional cigarette smoking rates, vary by geographic 
region in the United States. A two-sided p value <0.05 was consid-
ered statistically significant. All analyses were done using SAS ver-
sion 9.3 (SAS Institute).
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Results

Study Sample
Baseline data on the use of e-cigarettes in the 30 days before hospital 
admission were collected from 4,660 current cigarette smokers who 
were admitted to nine participating study hospital sites between July 
2010 and December 2013. Several projects had more than one hospital 
site. Table 1 shows the number of smokers enrolled by each CHART 
project, at each hospital, and the dates of enrollment at each hospital site.

Baseline Characteristics
Patient characteristics varied across the CHART projects, reflecting the 
variability in populations served by the hospitals participating in each 
project (Table 2). Statistically significant differences across projects were 
observed in age, sex, race, education, marital status, health insurance, type 
of admission, and intention to quit after discharge (all p < .0001). Most 
admissions were emergency admissions rather than elective (pre-planned) 
admissions. The mean number of cigarettes smoked per day ranged from 
13 to 17 across projects. The large majority of patients planned to quit or 
try to quit smoking after discharge, even in the New York project where 
this commitment was not required for study enrollment.

Electronic Cigarette Use Before Hospital Admission
Overall, 14% of all patients admitted between July 2010 and 
December 2013 reported having used an e-cigarette in the 30 days 

prior to their hospital admission. The univariate analysis of factors 
associated with past 30-day e-cigarette use is shown in Table  3. 
E-cigarette use varied by the patient characteristics of age (p < 
.0001), race/ethnicity (p < .0001), education (p = .0002), and ciga-
rettes smoked per day (p = .006) (Table 3). E-cigarette use did not 
vary by sex, marital status, or type of admission (emergency vs. elec-
tive). The association with health insurance status had marginal sta-
tistical significance (p = .073) (Table 3).

The unadjusted prevalence of e-cigarette use increased over time, 
from 1.1% in the last half of 2010 to 10.3% in 2011, 10.2% in 
2012, and 18.4% in 2013 (p < .0001)(Table 3). E-cigarette use varied 
widely among the eight hospital sites (3%–21%, p < .0001)(Table 3), 
among the five CHART projects (6% in Oregon and Massachusetts 
to 21% in Alabama, p < .0001), and across four geographic regions 
(Table 3). E-cigarette use over time by region is shown in Figure 1.

Figure 2 displays the rate of e-cigarette use among patients by 
their date of enrollment, showing the results of both an unadjusted 
analysis and a multivariate analysis adjusting for CHART project 
site, age, race, and education. It demonstrates a steady increase in the 
prevalence of e-cigarette use among hospitalized smokers enrolled 
in the CHART projects. The slope of the change in prevalence over 
time is non-zero in the adjusted analysis (p = .0001).

Factors independently associated with e-cigarette use in the 
30 days before hospital admission were identified in a pooled mul-
tiple logistic regression analysis that adjusted for age, sex, race, 

Table 2. Characteristics of Study Patients, by Project*

Characteristic

All Oregon New York Alabama Kansas Mass

N = 4,660 N = 900 N = 1,330 N = 979 N = 1,054 N = 397

Age, M (SD) 49 (13) 53 (13)  48 (13) 45 (13) 49 (13) 53 (12)
Sex, % male 57 46 78 54 45 49
Race/ethnicity, %
  Non-Hispanic white 53 71 22 55 65 81
  Non-Hispanic black 25 9 32 42 24 4
  Hispanic 13 5 34 1 6 6
  Other 9 16 12 2 5 9
Education, %
  Less than high school 20 12 25 22 22 12
  High school diploma/GED 34 31 28 38 36 39
  Some college 34 42 32 32 33 32
  College graduate 12 14 15 8 9 16
Married, % 34 46 22 31 37 50
Health insurance, %
  Commercial 27 52 6 20 29 48
  Medicare 22 23 11 25 30 27
  Medicaid 21 9 20 22 34 14
  Self-pay/none 13 4 17 29 6 3
  VA/other public 11 0 32 4 1 5
  Missing 7 12 14 0 0 4
Cigarettes/day, mean (SD) 14 (10) 13 (9)    12 (10) 13 (10) 16 (11) 17 (10)
Admitted from emergency room, % 61 18 76 76 60 74
Post-discharge plan for smoking, %a

  Stay quit 42 64 28 — 44 33
  Try to quit 50 30 54 56 67
  Do not know 6 5 13 0 0
  Do not plan to quit 2 0 5 0 0

GED = General Educational Development certificate; VA = Veterans’ Administration; CHART = Consortium of Hospitals Advancing Research on Tobacco.
aThe New York CHART project enrolled all hospitalized smokers, regardless of intention to quit after discharge. This variable was not available in the Alabama 
data. The other three sites required smokers to plan to quit after discharge.
*p < .0001 for differences across sites for every variable in the table.
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Table 3. Factors Associated With Electronic Cigarette Use in the 30 Days Before Hospital Admission, Univariate Analysis

Characteristic N = 4,660 Used e-cigarette (%) p

Year of enrollment
  2010 88 1.1 <.0001
  2011 580 10.3
  2012 1,900 10.2
  2013 2,092 18.4
Age (years), %
  <25 3 22.2 <.0001
  25–44 216 16.9
  45–64 1,323 12.1
  65 or more 2,598 10.0
Sex, %
  Male 2,658 14.3 .14
  Female 1,989 12.8
Race/ethnicity, %
  Non-Hispanic white 2,482 15.6 <.0001
  Non-Hispanic black 1,180 9.7
  Hispanic 600 14.0
  Other 398 13.3
Education, %
  Less than high school 935 10.2 .0002
  High school diploma/GED 1,565 13.2
  Some college or more 2,148 15.6
Marital status, %
  Married/partner 1,598 13.5 .45
  Other 2,845 14.3
Health insurance, %
  Commercial 1,247 14.0 .073
  Medicare 1,005 12.6
  Medicaid 977 11.9
  Self-pay/none 627 13.1
  VA/ other public 492 17.1
  Missing 312 17.6
Cigarettes/day, %
  Less than 10 1,635 11.8 .006
  10 or more 3,020 14.7
Plan about smoking after discharge, %
  Plan to stay quit 1,589 10.6 .014
  Plan to try to quit 1,953 14.2
  Do not know 260 13.5
  Do not plan to quit 68 11.8
  Missing 790
Admitted from emergency room, %
  Yes 2,846 14.1 .24
  No 1,632 12.9
Geographic region
  South 979 20.9 <.0001
  Northeast 1,727 14.3
  Midwest 1,054 12.3
  West 900 6.2
CHART project
  Alabama 979 20.9 <.0001
  New York 1,330 16.8
  Kansas 1,054 12.3
  Massachusetts 397 5.8
  Oregon 900 6.2
Hospital site
  UAB Hospital (AL) 979 20.9 <.0001
  Bellvue Hospital Center (NY) 903 18.1
  VA New York Harbor (NY) 427 14.3
  University of Kansas Med Center (KS) 873 12.7
  Stormont Vail Health Care (KS) 181 10.5
  Kaiser Permanente SMC (OR) 624 7.1
  Massachusetts General Hospital (MA) 397 5.8
  Legacy Emmanuel Hospital (OR) 81 5.1
  Oregon Health Sciences University Hospital (OR) 195 2.5

GED = General Educational Development certificate; VA = Veterans’ Administration; CHART = Consortium of Hospitals Advancing Research on Tobacco.



Nicotine & Tobacco Research, 2015, Vol. 17, No. 2 241

Figure 2. Prevalence of electronic cigarette use in the 30 days before hospital admission, 2010–2013. Unadjusted rate plots e-cigarette use by calendar quarters. 
Adjusted rate plots e-cigarette use over time, adjusted for age, sex, race, education, and study site; p value <.001 for test that slope = 0

Figure 1. Variation in past 30-day use of electronic cigarettes, by geographic region and time. MW = Midwest (Kansas), NE = Northeast (Boston, New York), 
S = South (Alabama), W = West (Portland).

education, insurance, CHART project site, and year of enrollment 
(Table 4). Younger smokers (<45 years), heavier smokers (≥10 ciga-
rettes daily), and those with more education (high school diploma 

or more) were more likely to have used an e-cigarette in the 30 days 
before hospital admission, controlling for other factors. In con-
trast, e-cigarette use was lower among Hispanics and non-Hispanic 
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blacks (compared with that among non-Hispanic whites) and 
among smokers with Medicaid or no insurance (compared with 
those with commercial insurance). Rates of e-cigarette use did not 
vary by sex, marital status, or type of admission (emergency vs. 
elective).

E-cigarette use also varied in the multivariate analysis by 
CHART project (Table 4). It was higher in Alabama, Kansas, and 
New York, compared with that in Massachusetts and Oregon. The 
adjusted odds ratios and 95% confidence limits in the multivariate 
analysis changed minimally when the CHART project variable was 
replaced with individual hospital site (data not shown). The results 
shown in Table 4 were also minimally changed by replacing project 
with geographic region. In that model, compared to the Northeast, 
the prevalence of e-cigarette use was lower in the West (adjusted 
odds ratio [AOR] = 0.27, 95% confidence interval [CI] = 0.19–0.39) 
and nonsignificantly different in the Midwest (AOR  =  0.89, 95% 
CI = 0.67–1.18) and South (AOR = 1.17, 95% CI = 0.87–1.58).

Discussion

This analysis of data from 4,660 cigarette smokers admitted to 
nine hospitals in five US  cities found a substantial increase in the 
prevalence of current (past 30-day) e-cigarette use during a 3.5-year 
period from 2010 to 2013. By 2013, 18% of hospitalized cigarette 
smokers reported having used an e-cigarette in the month before 
hospital admission. Younger, better educated, and heavier smokers 
were more likely to use e-cigarettes, whereas Hispanics, non-His-
panic blacks, and smokers with Medicaid or no insurance were less 
likely to have used an e-cigarette. These results confirm and extend 
the results of a previous report of 657 smokers in one Alabama hos-
pital whose results are included in the current analysis.10 That study 
reported a 20% prevalence of e-cigarette use in 2013 and identified 
similar patient-level factors that were independently associated with 
e-cigarette use—younger age, more education, white race, and hav-
ing commercial health insurance or Medicare.

Table 4. Factors Associated With Electronic Cigarette Use in the 30 Days Before Hospital Admission, Multiple Logistic Regression Analyses

Characteristic

Multiple logistic regressiona

OR 95% CI

Age (years), %
  <25 2.02 1.24–3.29
  25–44 1.56 1.08–2.25
  45–64 1.18 0.84–1.67
  65 or more 1.00 REF
Sex, %
  Male 0.99 0.82–1.19
  Female 1.00 REF
Race/ethnicity, %
  Non-Hispanic white 1.00 REF
  Non-Hispanic black 0.42 0.33–0.53
  Hispanic 0.66 0.49–0.90
  Other 0.80 0.57–1.13
Education, %
  Less than high school diploma 1.00 REF
  High school diploma/GED 1.41 1.08–1.84
  Some college or more 1.69 1.31–2.18
Health insurance, %
  Commercial 1.00 REF
  Medicare 0.92 0.69–1.21
  Medicaid 0.70 0.53–0.92
  Self-pay/none 0.52 0.38–0.71
  VA/ other public 0.94 0.66–1.34
  Missing 1.00 0.67–1.50
Cigarettes/day, %
  Less than 10 1.00 REF
  10 or more 1.24 1.02–1.51
CHART project
  Alabama 3.68 2.06–6.56
  New York 3.87 2.19–6.85
  Kansas 2.34 1.40–3.93
  Oregon 0.79 0.44–1.42
  Massachusetts 1.0 REF
Year of enrollment
  2010 0.10 0.01–0.78
  2011 0.70 0.48–1.02
  2012 0.57 0.45–0.72
  2013 1.0 REF

OR = odds raio; CI = confidence interval; GED = General Educational Development certificate; CHART = Consortium of Hospitals Advancing Research on Tobacco. Values 
in bold are statistically significant at p < .05.
aMultiple logistic regression analysis adjusted for the other factors listed in the table. In separate models that replaced project with individual hospital site or geo-
graphic region, the odds ratios changed minimally and statistical significance of variables remained the same (data not shown).
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The trends identified in this subgroup of smokers admitted to a 
hospital appear to reflect trends in the broader US population. Prior 
studies of e-cigarette use in national samples of US adults reported 
a low but increasing rate of current use in the range of 1%–8% 
between 2009 and 2011.4,5,7–9 Our study population had a compara-
bly low rate of current e-cigarette use in 2010, but the rate increased 
consistently and dramatically through 2013. To our knowledge, no 
other estimate of e-cigarette use in the United States during these 
years has been published. The demographic characteristics of e-ciga-
rette users in our survey resembled those identified from most of the 
national surveys of adult smokers. In those surveys, e-cigarette users 
were more likely to be younger, white, better educated, and heavier 
smokers.5,7–9 Our study, like others, found no gender difference in 
e-cigarette use. The greater use of e-cigarettes by heavier smokers 
may reflect their appeal as harm reduction devices to smokers who 
are more nicotine addicted. In many states, e-cigarettes are more 
expensive than a pack of conventional cigarettes, which may explain 
the lower use rates among those with less education and those on 
Medicaid insurance or having no insurance. Finally, e-cigarette 
marketing appears to be designed to appeal to youth,2 which may 
explain why the use rates are higher among young people. Future 
research should explore the factors that explain the demographic 
and geographic differences that we and others have observed.

Prior studies have not reported on geographic differences in e-cig-
arette use. In our study, e-cigarette use varied by CHART project 
and by geographic region, being less frequent in the West, compared 
with that in the Northeast, Midwest, or South. This may reflect local 
differences in the availability or marketing of e-cigarettes or other 
social or environmental factors. However, the finding of a regional 
difference should be interpreted with caution. There was only one 
CHART project in three of the four geographic regions, making 
it impossible to separate between project and regional differences. 
Additionally, as explained in detail below, the e-cigarette use ques-
tion used by the single Western project (Oregon) differed from the 
question used by other projects in a way that could have contributed 
to the lower estimate of prevalence at that project.

A major strength of this study is the large number of patients 
enrolled over a 3.5-year period from diverse geographic areas in the 
United States. The overall sample was drawn from very different 
types of hospitals, as illustrated by the differences in the characteris-
tics of populations enrolled across projects (Table 2). Patients were 
enrolled from large and small private nonprofit hospitals, a Veteran’s 
Administration hospital, and a safety-net hospital that primarily 
cares for the poor and uninsured. Most of the hospitals were also 
university-affiliated teaching hospitals. Collectively, the sample illus-
trates the diversity in the organization of hospital care in the United 
States. While the sample does not represent the national population 
of hospitalized smokers, its geographic and organizational diversity 
does contribute to the generalizability of our results. The variability 
in the hospitals had the potential to confound the analysis of change 
in e-cigarette use over time because the participating hospitals served 
different populations and the projects enrolled smokers over differ-
ent time periods. We controlled for these potential confounding fac-
tors with a multivariate analysis that adjusted for enrollment date, 
project site, and individual patient level demographic characteristics. 
A  similar multivariate model that adjusted for individual hospital 
rather than CHART project had similar results.

This study has several limitations. First, the findings do not rep-
resent all smokers admitted to participating hospitals. Patients with 
very short hospital stays were often discharged before they could 
be recruited, and it is possible that the prevalence of e-cigarette use 

may differ in this subset of smokers. Additionally, not all smokers 
screened were eligible for the study. In three of the five projects, 
enrollment was limited to smokers who intended to stay quit after 
hospital discharge. In another project that enrolled all smokers 
regardless of interest in quitting after discharge and collected data 
on intention to quit, 82% of the smokers enrolled did plan to quit 
after discharge. This suggests that a relatively small number of hos-
pitalized smokers were excluded on that basis. Although this analy-
sis cannot determine whether smokers who do not plan to quit are 
more or less likely to use e-cigarettes, limiting our analysis to those 
patients who planned to quit did not alter the overall finding of an 
increase in e-cigarette use over time (data not shown). However, 
because the majority of smokers sampled wanted to quit, our find-
ings should be interpreted as primarily representing that group of 
hospitalized smokers.

Second, the wording of the e-cigarette questions asked by each 
study site was very similar but not identical (Table 1 footnote). The 
question asked by the Oregon study was the most different. It asked 
patients if they used “any other tobacco in the last 30 days, includ-
ing electronic cigarettes”, and documented each type used by the 
patient. We do not believe the question wording affected the trend 
in prevalence over time, though it could have underestimated the 
overall prevalence if some patients did not consider e-cigarettes to 
be a tobacco product. This might contribute to the lower prevalence 
observed at the Oregon study compared with the other CHART 
studies. However, since we included e-cigarettes in the question, 
we do not expect this had a big effect on our prevalence estimates. 
Furthermore, e-cigarettes were the most common type of other 
tobacco reported at the hospitals in the Oregon project.

Third, the data are self-reported and were not confirmed by other 
means. In a hospital setting, social desirability may lead some indi-
viduals to under-report tobacco use. In this study, all subjects were 
already self-reported cigarette smokers. Whether social desirability 
bias would lead self-reported cigarette smokers to over- or under-
report using e-cigarettes is unknown. Because e-cigarettes are per-
ceived to be harm reduction products,4,8 hospitalized smokers who 
wish to signal their desire to reduce tobacco-related harm might 
over-report e-cigarette use. However, we believe that any such bias 
is likely to be small because the individuals have already admitted to 
using tobacco products and could more easily achieve their goal by 
stating that they were interested in quitting smoking after discharge.

Fourth, the analysis cannot provide any further details about 
e-cigarette use beyond the single question asked about current use. 
We cannot determine attitudes and beliefs about e-cigarettes, the 
frequency, intensity, or duration of use or the reasons that smokers 
used them.

In summary, this study demonstrated a substantial rise in the cur-
rent e-cigarette use over 3.5 years (2010–2013) among a large sam-
ple of cigarette smokers admitted to nine geographically dispersed 
US hospitals. The 18% prevalence of current e-cigarette use makes it 
likely that some hospitalized patients are already seeking or will seek 
to use e-cigarettes in the hospital. Hospitals and clinicians should 
develop and implement policies regulating e-cigarette use. Because 
patients in US  hospitals are not permitted to smoke cigarettes or 
to use medications or devices not approved by the Food and Drug 
Administration, we believe that e-cigarette use by hospital patients 
should not be allowed. We believe that this is policy is also appropri-
ate given the current uncertainty about the net benefits and harms of 
e-cigarettes. National hospital regulatory agencies such as the Joint 
Commission might consider developing regulations to provide guid-
ance to hospitals about e-cigarettes.
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