1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Dual Diagn. Author manuscript; available in PMC 2017 April 11.

-, HHS Public Access
«

Published in final edited form as:
J Dual Diagn. 2016 ; 12(2): 109-117. d0i:10.1080/15504263.2016.1172895.

E-cigarette Use in Veterans Seeking Mental Health and/or
Substance Use Services

Kathryn Hefner, Ph.D.12, Robert Rosenheck, M.D.1:2, Jeremy Merrel, B.Al, Marcedes
Coffman, M.A.12, Gerry Valentine, M.D.1-2, and Mehmet Sofuoglu, M.D., Ph.D.1:2

Kathryn Hefner: kathryn.hefner@yale.edu; Robert Rosenheck: robert.rosenheck@yale.edu; Jeremy Merrel:
jeremy.merrel@va.gov; Marcedes Coffman: marcedes.coffman@yale.edu; Gerry Valentine: gerald.valentine@yale.edu;
Mehmet Sofuoglu: mehmet.sofuoglu@yale.edu

Iveterans Health Administration Mental Iliness Research, Education and Clinical Center
(MIRECC), West Haven, CT

2Yale University School of Medicine, Department of Psychiatry, New Haven, CT

Abstract

Objective—Individuals with mental illness and substance use disorders smoke at elevated rates
and tend to have greater difficulty quitting smoking as compared to the general population. Some
believe that e-cigarettes may reduce harm associated with smoking, but little is known about e-
cigarette use, perceptions, and motivations for their use among individuals with mental health
and/or substance use disorders.

Methods—Rates and correlates of e-cigarette use, perceptions, and sources of information about
e-cigarettes among smokers seeking mental health and/or substance use services (A=188) at the
VA Connecticut Healthcare System were assessed via a brief survey. The Pearson x2 test of
independence was used to compare veterans who currently used e-cigarettes with those who did
not. Logistic regression was used to examine independent attitudinal differences controlling for
potentially confounding variables.

Results—Participants were generally male (90%), Caucasian (54%), and over the age of 50
(69%), with high rates of at least one mental health condition (82%), at least one substance use
disorder (73%), and comorbid mental health and substance use disorders (55%). A relatively high
proportion of the sample (30.9%) used e-cigarettes. These participants, compared to those who did
not use e-cigarettes, were more likely to have a mental health disorder and less likely to have a
substance use disorder, started smoking later in life, spent less money on smoking, and were more
likely to have tried to quit “cold turkey.” Knowledge of e-cigarettes originated most often from
TV, radio or personal contacts. Respondents held generally positive perceptions and motivations
regarding e-cigarette use (i.e., it is socially acceptable, may help reduce/quit smoking, less harmful
to others). Despite positive attributions, rates of dual use of e-cigarettes and traditional cigarettes
was high (86.2%), and very few people using e-cigarettes (6.9%) indicated that e-cigarettes
actually helped them quit smoking, suggesting little related harm reduction.
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Conclusions—E-cigarettes are commonly used by smokers with mental health conditions and/or
substance use disorders, a high-risk group that feels positively about e-cigarettes. However,
positive regard of e-cigarettes did not appear to translate to ability to reduce or quit cigarette
smoking. Safety and effectiveness research on e-cigarettes is urgently needed.
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Cigarette smoking is the main cause of preventable death in developed countries (US
Department of Health and Human Services, 2014; Centers for Disease Control, 2008), with
a current prevalence of 19.8% in the U.S. adult population (Jamal et al., 2014). Although
recent efforts to reduce smoking have been successful among the general U.S. population,
these interventions have not worked as effectively for individuals with mental health or
substance use disorders — a population that smokes at increased rates as compared to the
general population (Lasser et al., 2000; Cook et al., 2014; Hartz et al., 2014; Mackowick et
al., 2012; Vanable et al., 2003). Thus, there is a great need to better understand and treat
tobacco use disorder among individuals with mental illness and/or substance use disorder
(Mackowick et al., 2012).

Recently, e-cigarettes have been proposed as an approach to reduce harm and help
individuals to quit smoking (Hajek, 2014; Elam, 2015; Etter & Eissenberg, 2015; Benowitz,
2014; Bullen et al., 2013), a belief that is apparently shared by many people who use e-
cigarettes (Hummel et al., 2015; Dawkins et al., 2013; Li et al., 2013). This notion is
supported by preliminary evidence that e-cigarettes may help smokers reduce or quit
smoking (McRobbie et al., 2014; Caponnetto et al., 2013a), and that e-cigarettes are less
addictive than tobacco cigarettes (Etter & Eissenberg, 2015). However, substantial debate
remains regarding the relative merits of such claims, and further research is needed
(McRobbie et al., 2014). For example, the rapid increase of e-cigarette use among youth has
raised concerns about the risk that e-cigarettes operate as a “gateway” to using traditional
tobacco products increasing potential harm -- a concern that has been substantiated to some
extent (Dutra & Glantz, 2014; Kandel & Kandel, 2014; Leventhal et al., 2015). Available
evidence suggests that dual use of smokeless tobacco and traditional cigarettes is unlikely to
lead to harm reduction (Meija, Ling & Glantz, 2010). One study suggested that individuals
endorsing psychiatric symptoms are particularly likely to have tried and to continue using e-
cigarettes (Cummins et al., 2014). In a clinical trial of smokers with severe mental illness, e-
cigarette use increased over time, especially among those interested in quitting, but was
unrelated to changes in smoking behavior (Prochaska & Grana, 2014), suggesting that dual
use of e-cigarette and traditional cigarettes may be a particular risk among those with severe
mental illness.. However, these authors did not directly ask about e-cigarette use in that
study, relying instead on participants’ self-disclosure of e-cigarette use. Given this
limitation, their findings likely underestimate the true prevalence of e-cigarette use in this
population (Prochaska & Grana, 2014), warranting further study. Given that risks associated
with e-cigarettes are largely unknown, and that findings are too limited to evaluate the
efficacy of e-cigarettes for smoking cessation and harm reduction (Franck et al., 2014), it
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remains important to characterize smokers’ perceptions of e-cigarettes, motivations to use e-
cigarettes, and sources of information about e-cigarettes among people with mental health
and/or substance use disorders. To date, prevalence and patterns of e-cigarette use among
veterans, particularly those with mental health and substance use disorders, have been
largely unexamined.

The present study was developed to fill these gaps in the literature. A convenience sample of
current smokers (i.e., veterans who reported smoking within the past month) presenting for
appointments in mental health and substance use clinics at the VA Connecticut Healthcare
System was recruited to complete the survey. We sought to: 1) identify rates of e-cigarette
use among veterans who smoke and have been diagnosed with mental health and/or
substance use disorders receiving services at a large Veterans Health Administration facility,
and 2) examine differences between smokers of traditional cigarettes and e-cigarettes in this
population in patterns of tobacco use, motivations for using e-cigarettes, perceptions of e-
cigarettes, and sources of information about e-cigarette use.

METHODS

Participants and procedures

Survey

Recruitment occurred between March and May 2015 at mental health and substance abuse
clinics at the VA Connecticut Healthcare System (West Haven VA and Newington VA
campuses). We approached veterans presenting for treatment and asked if they were current
or recently former (quit within past 30 days) smokers. If they were, we explained the study
and discussed their participation. Interested participants provided verbal consent and
completed the brief questionnaire anonymously using pen and paper. Because only de-
identified data were collected, this study was granted exemption from Institutional Review
Board review. It was approved by the Research and Development Committee of the VA
Connecticut Healthcare System, and conducted in accordance with the Declaration of
Helsinki. Participants were compensated for their time with a $5 gift card redeemable at VA
cafeterias, shops and/or coffee shops.

The 38-item survey took approximately 10-minutes to complete. It included questions
related to demographics (self-reported race/ethnicity, gender, etc.), traditional cigarette
smoking history, current smoking behavior, and history of quit attempts as well as methods
used (some items and content adapted from surveys developed and used by Krishnan-Sarin
and colleagues: Camenga et al., 2015; Kong et al., 2015). The survey included items about
previously diagnosed mental health and substance use disorders, past treatment, and general
health. In addition, it assessed knowledge and usage of e-cigarettes, sources of information
about e-cigarettes, and perceptions about, and motivations for, using or possibly using e-
cigarettes (e.g., “E-cigarettes save money”; “E-cigarettes reduce the amount | smoke”).
Although all participants may not have personally used e-cigarettes, we were also interested
in perceptions of e-cigarettes among smokers who had not yet tried e-cigarettes — as these
individuals are likely to have opinions about e-cigarettes that will influence whether they try
e-cigarettes in the future.
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We first present descriptive statistics summarizing the characteristics of the sample.
Participants were then classified based on current e-cigarette use (i.e., use in the last 30 days
vs. no use) and were statistically compared using the Pearson y2 test of independence.
Logistic regression was the utilized to assess independence of attitudinal differences
between veterans who were using e-cigarettes and those who were not, controlling for
potentially confounding demographic and/or clinical variables.

Of the 206 participants meeting eligibility criteria and completing the survey during the
study period, most (A=188) reported at least one non-substance related mental health and/or
a substance use disorder, and were included in subsequent analyses. Respondents were
generally representative of veterans who use VA services (Rosenheck et al., 2004).
Demographic and clinical information is reported in Table 1 by current e-cigarette use status.
Participants were predominantly male (7=174, 90%) and Caucasian (=101, 54%), mostly
over the age of 50 (7=129, 69%), and had the equivalent of a high school education (/7=84,
45%) or some college (=77, 41%). Just under a third (/7=58, 31%) were currently using e-
cigarettes. There were no significant group differences on any demographic characteristic.

Mental health condition and substance use disorders

Overall, 82% of participants (7=155) reported at least one mental health condition, 73%
(m=137) reported a substance use disorder, and 55% (/7=104) reported both mental health
condition(s) and substance use disorder(s). The most common mental health conditions
reported were posttraumatic stress disorder (PTSD; =83, 44%), depression (7=75, 40%),
and anxiety disorder (=67, 36%), while approximately half reported alcohol use disorder
(=92, 49%) and other substance disorder (/7=99, 53%).

Veterans currently using e-cigarettes were significantly more likely to report having a (non-
substance related) mental health disorder (e.g., PTSD, bipolar disorder, depression, anxiety
disorder, and/or schizophrenia) and less likely to have a substance use disorder than those
not currently using e-cigarettes (Table 1). Specifically, those using e-cigarettes, compared to
those who were not, were less likely to have alcohol use disorders. However, there was
substantial overlap between substance use disorder and mental health diagnoses.

Among veterans using e-cigarettes, 39.7% had a mental health diagnosis alone, yet only
21.5% of those not using e-cigarettes had a mental health diagnosis alone. In fact, among all
individuals with a mental health only diagnosis, 45.1% (23 out of 51) used e-cigarettes. In
contrast, individuals using e-cigarettes reported low rates of substance use disorder diagnosis
alone (6.9%), while 22.3% of those not using e-cigarettes had substance use disorders only.
There was no significant relationship between e-cigarette use and dual diagnosis.

We further categorized participants with mental health diagnoses into those with milder
conditions (depression, anxiety disorder, PTSD, or substance use disorders) and more severe
mental illness (bipolar disorder, schizophrenia). The prevalence of severe mental illness did
not differ between veterans using e-cigarettes and those who were not. However, as
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compared to those with milder mental health conditions and/or substance use disorders,
individuals with severe mental illness were more likely to report daily cigarette smoking,
¥2=7.28, df=2, p=.026, and were less likely to have attempted to quit smoking via
counseling, ¥2=15.08, df=1, p<.001, and less likely to have successfully quit using nicotine
replacement treatments, y2=11.13,, df=1, p=<.001.

Smoking behavior

Compared to those not using e-cigarettes, veterans currently using e-cigarettes reported
starting smoking later in life, spending less money on smoking, and having made a “cold
turkey” attempt to quit smoking in the past (Table 2). There were no other differences in
smoking behaviors between veterans who were versus were not currently using e-cigarettes.
About half of survey respondents reported having attempted to quit smoking one to four
times in the past (52.1%), and about half (52.7%) had made a quit attempt in the past year.
In addition, 36.2% of all respondents reported previously trying to quit using e-cigarettes,
but only 4.8% reported successfully quitting smoking at some point with the help of e-
cigarettes.

E-cigarette use and perceptions

Veterans currently using e-cigarettes comprised nearly a third of all participants (30.9%).
The majority of this group also reported using tobacco cigarettes (86.2%), with only 12.1%
reporting exclusive e-cigarette use in the past 30 days (1 participant did not respond).
Among those using e-cigarettes, 39 (67.2%) reported using e-cigarettes 1-10 days out of the
past month, followed by 16 (27.6%) who reported using e-cigarettes 21-30 days in past
month, and only 3 (5.2%) who used e-cigarettes 11-20 days in past month. Of those who
had not used e-cigarettes in the past, 36.0% (/7=47) indicated they might try e-cigarettes in
the next three months.

Among those using e-cigarettes, the most frequent reasons for using e-cigarettes were the
ability to use e-cigarettes in non-smoking areas (64.8%), saving money (53.7%), and the
perception that vapor is less harmful to others (40.7%). Those using e-cigarettes, as
compared to those not using, were significantly more likely to endorse using e-cigarettes
because they could be used in non-smoking areas, because they perceived them to be less
harmful to others, to reduce other tobacco product use, because friends and family prefer e-
cigarettes, and because e-cigarettes taste better and have a greater flavor variety. Veterans
using e-cigarettes were less likely to endorse feeling that e-cigarettes should be regulated
like cigarettes and other tobacco products compared to those not using e-cigarettes (see
Table 3).

Only 12.1% (n=7) of veterans using e-cigarettes indicated that flavor variety was “very
important” or that it was the primary reason they used e-cigarettes. These individuals
primarily reported having used only one flavor of liquid in the past 30 days (/7=30, 51.7%).
Among those using e-cigarettes, the most commonly reported nicotine concentration was 6—
12 mg/ml (0.6-1.2%) (=11, 19.0%), followed by 18-24 mg/ml (1.8-2.4%) (=10, 17.2%);
although an additional 17.2% (/7=10) of veterans using e-cigarettes indicated they were not
sure of the nicotine concentration they used. The most common types of e-cigarettes
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respondents indicated having used were disposable (7=18, 31.0%), rechargeable (/7=16,
27.6%) or refillable (7=12, 20.7%).

Logistic Regression Analyses

Given observed differences in some clinical variables (mental health and, substance use
disorders, and age of smoking initiation) between those using and not using e-cigarettes we
considered the independent effects of these factors in a logistic regression model, with
current e-cigarette use as the dependent variable. In this model, both later age of initiation;
OR=3.17,95% CI [1.38, 7.28], p=.007; and any mental health diagnosis; OR = 3.24, 95%
ClI [1.02, 10.25], p=.046; significantly predicted odds of current e-cigarette use.

We then examined whether attitudinal differences observed between those currently using
and not using e-cigarettes, remained significant after controlling for age of smoking
initiation and mental health diagnosis. Of the observed attitudinal differences, motivation to
use e-cigarettes because they could be used in non-smoking areas remained significantly
associated with e-cigarette use, net of other effects, OR = 0.15, 95% CI [0.07, 0.32], p<.001,
as did reducing harm to others, OR = 0.37, 95% CI [0.18, 0.74], p=.005, reducing other
tobacco use, OR = 0.38, 95% CI [0.18, 0.81], p=.012, preferences of friends or family
members, OR=0.21, 95% CI [0.07, 0.70], p=.011, better taste/flavor variety, OR = 0.13,
95% CI [0.03, 0.46], p=.002, and the belief that e-cigarette should be regulated like other
tobacco products, OR = 2.53, 95% CI [1.24, 5.17], p=.011, (with those using e-cigarettes
less likely to endorse this belief).

DISCUSSION

The present study examined rates of current e-cigarette use, general smoking behavior,
perceptions, motivations and sources of information about using e-cigarettes, among
veterans with mental health and/or substance use disorders receiving services through the
VA Connecticut Healthcare System. Key findings of this survey were: 1) current e-cigarette
use in this population, at 30.9%, was somewhat higher than what has been observed in the
general population; 2) compared to veterans not using e-cigarettes those using e-cigarettes
were more likely to have mental health disorders and less likely to have substance use
disorders (especially alcohol use disorder), and had started smoking later in life (after age
20); 3) individuals learned about e-cigarettes primarily through TV, radio, friends, family,
and coworkers with few differences between those using and not using e-cigarettes; 4)
participants generally had positive perceptions of e-cigarettes and were motivated to use
them because they are more socially acceptable, may reduce harm to others and are
preferred by others; 5) rates of dual use of e-cigarettes and traditional cigarettes were high,
and 6) use of e-cigarettes did not seem to help participants reduce or quit smoking. Below,
we discuss the implications of these findings.

Current (i.e., past month) e-cigarette use was somewhat higher among our sample (30.9%)
than it was in a recent general population sample of smokers (21%; Emery, 2013), indicating
that awareness and use of e-cigarettes has successfully expanded to veterans with mental
health and/or substance use disorders. This was somewhat surprising given that e-cigarette
advertisements generally target young adults; though in some cases e-cigarettes have been
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specifically marketed as a means to manage psychiatric symptoms (Cummins et al., 2014;
Smokeless Delite, 2012; Quit in Time, 2011). Past month e-cigarette use was also somewhat
higher among our sample compared to a sample of individuals in outpatient substance abuse
treatment (23%; Peters et al., 2015), though it should be noted that only 69% of that sample
was comprised of current smokers (vs. 100% in the present study). In contrast to the general
population of individuals using e-cigarettes, far fewer in our sample indicated they had
learned of e-cigarettes through the internet (14.8% in our sample vs. 41% in the general
population), and relatively many more indicated they had learned of e-cigarettes through TV
or radio (31.5% vs. 10%) (Dawkins et al., 2013).

The relatively prevalent use of e-cigarettes in the current study was matched with generally
positive perceptions of e-cigarettes, including the expectation that e-cigarettes are cheaper
and less harmful to others than tobacco cigarettes, and would help them reduce smoking
(Hummel et al., 2015; Dawkins et al., 2013; Li et al., 2013; Franck et al., 2014). Indeed,
veterans currently using e-cigarettes in our sample did report spending less money on
smoking than those not using e-cigarettes. In addition, recent studies indicate that those who
consider harm of smoking for others are likely to continue using e-cigarettes (Hummel et al.,
2015). In contrast, substantially fewer individuals using e-cigarettes in our sample indicated
they might use e-cigarettes because they are healthier as compared to past research
conducted with healthy controls (25.9% vs. 81%) (Dawkins et al., 2013). Given stigma
surrounding mental health disorders, particularly within military populations (Green-
Shortridge et al., 2007), our participants may be especially concerned with social desirability
and inclusiveness, relating to their motivations involving relationships with others and a
desire not to be relegated to dwindling smoking areas. Although a greater percentage of
veterans not using e-cigarettes than those using e-cigarettes agreed that e-cigarettes should
be regulated, (61.2% vs. 40.7%), more than a third (36%) of veteran smokers who had never
tried e-cigarettes reported they might try e-cigarettes in the next three months, supporting an
overall generally positive attitude to e-cigarette among veterans not currently using e-
cigarettes as well.

Similar to what has been observed in previous e-cigarette research among individuals
endorsing psychiatric symptoms (Cummins et al., 2014), high rates of mental illness were
evident among our veterans who used e-cigarettes. In contrast, those using e-cigarettes were
less likely than those not using e-cigarettes to report substance use disorders, and alcohol use
disorder in particular. Interestingly, when the sample was parsed into individuals with dual
diagnosis, substance use disorder only, or mental health disorders only, only 12.1% (4 out of
33) of individuals with substance use disorder only reported current e-cigarette use,
compared with 45.1% (23 out of 51) of those with mental health disorders only. This was
somewhat surprising in light of recent evidence of increased e-cigarette use among patients
with opioid dependence (Stein et al., 2015), which the authors attributed in part to the closed
social environments of substance abuse clinics. Like individuals with severe mental illness,
those with alcohol use disorders are disproportionately affected by smoking; two-thirds to
three-quarters of these individuals smoke, smoke more heavily, have higher nicotine
dependence, and only 8-17% quit successfully (Mackowick et al., 2012). Given that e-
cigarette use appears to be associated with lower nicotine dependence (Etter & Eissenberg,
2015), e-cigarettes may be less appealing to those with alcohol use disorders, who tend to be
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more heavily dependent. This inverse relationship between substance use disorders and e-
cigarette use warrants further exploration in future studies.

Older age at smoking initiation was associated with e-cigarette use, with those currently
using e-cigarettes being more likely to have begun smoking after age 20. It is possible that
due to relatively shorter length of exposure and habituation to smoking these individuals
may be less heavily nicotine dependent. Given that use of e-cigarettes tends to be associated
with lower levels of dependence (Etter & Eissenberg, 2015), this may explain why smokers
who began smoking after age 20 are more likely to use e-cigarettes. Logistic regression
analyses confirm that observed motivational differences between those using and not using
e-cigarettes (e.g., reducing harm to others, using e-cigarette in non-smoking locations,
family/friends’ preferences, etc.) remain significant after controlling for age of smoking
initiation and mental health disorders, suggesting these differences may be directly related to
e-cigarette use.

Similar to what has been observed in the general population of smokers, the majority of
individuals currently using e-cigarette in our sample also smoked tobacco cigarettes, (86.2%
in our sample vs. 80%) (Dawkins et al., 2013). In contrast to previous reports that e-
cigarettes substantially reduce cigarette consumption and can elicit lasting abstinence from
tobacco (Hummel et al., 2015; Polosa et al., 2011; Caponnetto et al., 2013b), and although
participants in our sample indicated they may use e-cigarettes to help them reduce smoking
(22.9%), limit other tobacco use (21.2%), or quit smoking entirely (9.4%), only a very small
percentage of respondents indicated e-cigarettes had actually enabled them to quit smoking
(4.8% of total sample; 6.9% of those currently using e-cigarettes). This contrasts starkly
with recent research in the general population in which a large percentage indicated e-
cigarettes helped them avoid smoking for several weeks (74%) to months (57%), with 89.4%
of current and past smokers responding “very much so” to the statement “e-cigarettes helped
me to stop smoking” (Dawkins et al., 2013). This discrepancy warrants further studies
designed to examine the effects of e-cigarette use among smokers with mental health
conditions and substance use disorders.

Several limitations should be taken into consideration when interpreting our findings. As is
the case with any survey data, our results are cross-sectional and therefore causal
relationships cannot be demonstrated. We utilized a convenience sample of veterans
presenting to substance use and mental health clinics at the VA in Connecticut and may not
represent VA service users in all geographical areas. We relied on self-reported mental
health and substance use conditions, which may not completely capture the true psychiatric
diagnostic picture. In addition, we did not have participants identify specific unique
substance use disorders (e.g., cocaine, opiate, cannabis, etc.) as e-cigarette use may differ
among people using these different substances. Given our primary interest in veterans who
were currently using e-cigarettes, we did not directly assess e-cigarette perceptions and
motivations among those who did not currently use e-cigarettes, but had in the past.
Notwithstanding these limitations, these results provide an initial insight into current e-
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cigarettes use and perceptions, motivations and behavior regarding e-cigarettes among VA
patients with mental health and substance use disorders.

Consistent with previous literature, this sample indicated perceived reduced harm associated
with e-cigarette use (Pearson et al., 2012); however this was not matched by reports of past
success reducing or quitting smoking with e-cigarettes. It should be noted, however, that
conclusions regarding reducing or quitting smoking should be interpreted with caution, as
our data rely entirely on participant self-report. Given current controversy regarding the
relative risks and merits of e-cigarettes as a potential tool for harm reduction and/or smoking
cessation, and scant existing evidence regarding these questions, future research should
examine outcomes associated with long-term e-cigarette use using toxicological methods. In
particular, this should be examined among veterans with mental health and substance use
disorders, especially severe mental illness, as these groups tend to have higher smoking rates
than the general population, greater barriers to smoking cessation treatment, and less success
quitting smoking (Lasser et al., 2000; Cook et al, 2014; Hartz et al., 2014; Vanable et al.,
2003; Prochaska & Grana, 2014; Heyler et al., 1998).

E-cigarette use was common among these veterans with mental health and/or substance use
disorders, who held generally positive perceptions of e-cigarettes and were motivated to use
them to reduce harm and improve social acceptance. Rates of dual use of e-cigarettes and
traditional cigarettes were high and e-cigarette use was not associated with reports of
increased success quitting smoking, as similar quit rates were observed among those who
did and did not currently use e-cigarettes. Rigorous research and improved knowledge
regarding risks and benefits of e-cigarette use in this population are urgently needed.
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