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Abstract 

TITLE: Health Risk Perceptions Regarding Electronic Nicotine Delivery Systems 

(ENDS) and Secondhand Exposure Behaviors Among U.S. Student Military 

Veterans 

AUTHOR: Katie Alexandra Bartley, M.S. 

MAJOR ADVISOR: Vida. L. Tyc, Ph.D. 

Student veterans are at high risk for electronic nicotine delivery systems 

(ENDS) use and for exposing others to secondhand vape. This study examined 

student veterans’ health risk perceptions of ENDS use and their association with 

implementing vaping restrictions in their homes and vehicles. The study included 

256 veterans who were 18 years of age or older, were attending higher education in 

the United States, and who endorsed being a current smoker (n = 105; 41%), a 

current ENDS user (n = 79; 30.9%), or a current dual user (n = 72; 28.1%). The 

sample included 187 men (Mage = 31.73), 66 women (Mage = 30.52), one 

individual who identified as gender fluid (Mage = 41.00 years), and two individuals 

who did not specify a gender.  

Results demonstrated student veterans have higher rates of ENDS use, χ2(1, 

n = 184) = 30.38, p < .001, and dual use, χ2(1, n = 177) = 29.91, p < .001, than 

those in the general population, and that they may be less likely to ban ENDS in 

vehicles than those in the general population. In addition, student veterans were 

less likely to ban ENDS in the home and vehicle than smoking in the home, X2 (1, n 

= 146) = 122.99, p <.001, and vehicle, X2 (1, n = 111) = 29.27, p <.001, 
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respectively, further suggesting that those who reside with veterans, including their 

spouses and children, are likely to be exposed to secondhand vape. Given our study 

also found that health perceptions associated with ENDS were related to both 

ENDS use, F(2,251) = 42.26, p <.001, and implementation of bans in the home, 

t(252) = 6.73, p <.001, and vehicle, t(252) = 6.86, p <.001, among this population, 

our study supports the need for public education about the risks associated with 

ENDS use. Whereas males (b = -3.91, p < .001) and those with vapers living in the 

home (b = -3.91, p < .001) had lower risk perceptions, the role of military factors in 

vaping perceptions and associated behaviors remains unclear. The current study 

supports that interventions that encourage student veterans to ban use of ENDS 

products around their children and other nonsmokers/nonvapers will be beneficial 

in preserving the health of this vulnerable population and their families.   
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Review of the Literature 

Prevalence of Tobacco and ENDS Use Among the General U.S. Population 

Electronic Nicotine Delivery Systems (ENDS) are defined as portable, 

battery-operated, noncombustible devices, which are used by heating a solution 

(i.e., an e-liquid) – typically containing nicotine, flavoring, and a humectant – to 

create an aerosol or vapor that is subsequently inhaled by the user. The term 

“ENDS” encompasses a heterogeneous group of products referred to using variable 

terminology, the most common terms of which include Electronic Cigarettes, e-

cigarettes, e-Cigs, e-Pipes, e-Hookah, Vaporizers, Vapes, and Vape pens (National 

Academies of Sciences, Engineering, and Medicine, 2018). Although ENDS may 

vary in design, appearance, and complexity, the products generally contain similar 

components including a battery, heating coil, atomizer that transforms the e-liquid 

into an aerosol, cartridge that contains the e-liquid, and mouthpiece (Brown & 

Cheng, 2014). Similar to ENDS, a diverse and non-standardized terminology is 

used to refer to the components of ENDS, which differ in nonsystematic ways, 

often due to user preference (National Academies of Sciences, Engineering, and 

Medicine, 2018). 

ENDS were first introduced in the United States in 2007, with availability 

and use increasing exponentially in more recent years (Gravely et al., 2014; 

McMillen, Gottlieb, Whitmore Shaefer, Winickoff, & Klein, 2015). The significant 

increase in ENDS use is especially prominent among youth in the United States, 

whose ENDS use has surpassed combustible cigarettes as the most commonly used 
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tobacco product in the past two years (Wang et al., 2018). However, while rates of 

ENDS use among adults are relatively low compared to youth, awareness and use 

of ENDS have likewise increased among adults. In a national population-based 

survey of U.S. adults, almost 80% had heard of e-cigarettes (King, Patel, Nguyen, 

& Dube, 2015). Moreover, while adults’ rates of combustible cigarette smoking 

declined from 20.9% in 2005 to 15.5% in 2016 (Jamal, Phillips, & Gentzke, 2018), 

ever use of ENDS increased from 3.3% in 2010 to 8.5% in 2013 (King et al., 2015), 

and again from 12.6% in 2014 to 15.4% in 2016 (Aguka et al., 2014; National 

Health Interview Survey, 2016). In addition, while only 0.5% of adults reported 

being current, regular ENDS users in 2014, this rate increased to 3.2% in 2016 

(Aguka et al., 2014; National Health Interview Survey, 2016). Finally, almost 25% 

of adults who endorsed ever use of ENDS in 2016 reported being current ENDS 

users (National Health Interview Survey, 2016), demonstrating the high probability 

of continued use among adults who use ENDS experimentally.  

Prevalence of Tobacco and ENDS Use Among the U.S. Veteran Population 

 U.S. veterans, defined by the Veteran’s Association (VA) as any individual 

who served active duty in the armed forces of the United States (e.g. military, 

naval, air service) and who was not discharged or released under conditions other 

than dishonorable, exhibit disproportionately high rates of combustible cigarette 

use (Klevens et al., 1995; McKinney, McIntire, Carmody, & Joseph, 1997; Odani, 

Agaku, Graffunder, Tynan, & Armour, 2018; Wagner et al., 2007). Approximately 

74% of veterans report they have ever used combustible cigarettes and 34% report 



 3 

they are current smokers, compared to approximately 48% and 28% of 

nonveterans, respectively (Klevens, et al., 1995). Higher rates of combustible 

cigarette use among veterans compared to nonveterans hold true across almost all 

age groups stratified by sex, including among males ages 18-25 (50.2% versus 

35.3%), 26-34 (45.5% versus 36.3%), and 35-49 (31.2% versus 26.3%), as well as 

among females aged 18-25 (36.4% versus 26.0%), 26-34 (35.2% versus 26.7%), 

35-49 (31.5% versus 23.0%), and >50 (24.8% versus 14.8%; Odani et al., 2018).  

However, prevalence and patterns of e-cigarette use among veterans have 

been largely unexamined in the literature (Hefner, Rosenheck, Merrel, Coffman, 

Valentine, & Sofuoglu, 2016). Instead, research has focused on examining rates of 

e-cigarette use among active duty military service members. This research has 

consistently supported higher rates of current, daily e-cigarette use, as well as ever 

e-cigarette use, among active members of the armed forces relative to the general 

U.S. population (Chin, Lustik, & Pflipsen, 2018; Little et al., 2015; Meadows et al., 

2015). Given that combustible cigarette use is positively associated with ENDS use 

(Kinnunen, Ollila, Minkkinen, Lindfors, & Rimpela, 2018; Morean, Krishnan-

Sarin, & O’Malley, 2018), and veterans demonstrate higher rates of combustible 

tobacco cigarettes use relative to the general U.S. population (Klevens et al., 1995; 

McKinney et al., 1997; Odani et al., 2018; Wagner et al., 2007), it is also 

postulated that U.S. veterans will exhibit disproportionately high rates of ENDS 

use relative to nonveterans.  
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Net Public Health Effects of ENDS Use  

Currently, significant debate exists in the literature regarding the net public 

health effect of ENDS, with most studies reporting there is insufficient evidence 

available to establish a conclusive finding (National Academies of Sciences, 

Engineering, and Medicine, 2018). Despite this, there exists a widespread 

perception among the U.S. population that ENDS are a safer alternative to 

combustible cigarettes and an effective method of smoking cessation (Brose, 

Brown, Hitchman, & McNeill, 2015a; Delnevo et al., 2016). These unsubstantiated 

perceptions have contributed to the increase in ENDS use, and concurrent decrease 

in combustible cigarette use, among both adults and youth, over the previous 

decade (Jamal et al., 2018). The net public health effect of ENDS has focused on 

three main factors including: (i) the content and intrinsic toxicity of ENDS, (ii) 

ENDS effect on adult cessation of tobacco products, and (iii) ENDS effect on 

individuals’ initiation of combustible tobacco products. 

(i) Content and Intrinsic Toxicity of ENDS. The National Academies of 

Sciences, Engineering, and Medicine (2018) concluded there is substantial 

evidence that exposure to potentially toxic substances is significantly lower from e-

cigarettes than combustible cigarettes. However, the organization also concluded 

there exists substantial evidence that nicotine intake from e-cigarettes can be 

comparable to that from combustible cigarettes. This is problematic given that 

nicotine may increase insulin resistance, heightening consumers’ susceptibility to 

Type 2 Diabetes (HHS, 2010). Nicotine can also damage the cardiovascular system 
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by impairing endothelial function (Bhatnagar, 2016; Neunteufl et al., 2002) and 

inducing myocardial remodeling (i.e. hypertrophy and fibrosis), which can lead to 

heart failure, arrhythmogenesis, ventricular tachycardia, and fibrillation (Benowitz 

& Burbank, 2016). In addition, e-liquids contain concentrations of nicotine large 

enough to cause seizures, anoxic brain injury, vomiting, and lactic acidosis when 

ingested (National Academies of Sciences, Engineering, and Medicine, 2018). In 

fact, calls to poison control centers that involved individuals suffering potentially 

fatal poisonings of e-liquids increased from an average of 1/month in 2010 to 

215/month in 2014, an increase that was particularly prominent among young 

children (Chatham-Stephens et al., 2014).  

Nicotine also releases dopamine, a neurotransmitter that facilitates 

addiction, which increases individuals’ likelihood of continuing or increasing 

harmful vaping/smoking behaviors (Benowitz, 2009; U.S. Department of Health 

and Human Services [USDHHS], 2014). Problematically, many ENDS users are 

unaware of the content of nicotine in ENDS. In one national survey, more than 

60% of ENDS users endorsed that the ENDS’ aerosol they are inhaling is “just 

flavoring.” Furthermore, the Food and Drug Association (FDA) tested cartridges 

labelled “nicotine-free” and found they contained traceable levels of nicotine. The 

average e-liquid was shown to contain 1.2 times as much nicotine as was indicated 

on the label, suggesting companies’ tendency to underreport nicotine quantities 

(Cameron et al., 2014). Other studies support there is little consistency in the 

amount of nicotine delivered by ENDS of the same brand and strength, suggesting 
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labels are somewhat arbitrary (Goniewicz, Hajek, & McRobbie, 2014a).  

Most e-cigarette products also contain and emit additional substances that 

are associated with negative health effects (National Academies of Sciences, 

Engineering, and Medicine, 2018). Specifically, 100% of commercially available e-

liquids tested were found to contain high concentrations of Propylene Glycol, a 

type of humectant that acts as a solvent carrier, and that is associated with irritation 

of the eyes (Wieslander, Norback, & Lindgren, 2001), mucus membrane 

(Wieslander et al., 2001), and upper respiratory system (Varughese et al., 2005; 

Wieslander et al., 2001). In addition, harmful carbonyl compounds are created 

when e-liquids are heated and aerosolized, including formaldehyde, acetaldehyde, 

glycidol, and acrolein (USDHHS, 2016), which have been classified as 

carcinogens, probable carcinogens (Agency for Toxic Substances and Disease 

Registry [ATSDR], 2007; National Toxicology Program [NTP], 2007), possible 

carcinogens (Bekki et al., 2014), and irritants of the respiratory system, respectively 

(ATSDR, 2007; NTP, 2007). Importantly, the quantity of these compounds in e-

cigarette emissions commonly exceed the American Conference of Governmental 

Industrial Hygienists (ACGIH) limit value–ceilings (TLV–C), which is the quantity 

of a compound deemed safe for human exposure (Jensen, Luo, Pankow, Strongin, 

& Peyton, 2015; Khlystov & Samburova, 2016).  

Relatedly, e-cigarettes also contain flavorings that pose multiple health risks 

to users when inhaled, which is problematic given that 75% of regular e-cigarette 

users report using flavored e-liquids and most cite flavor as the primary reason for 
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use (Wang, Zhan, Li, Zeng, & Leischow, 2015; Yingst, Veldheer, Hammett, 

Hrabovsky, & Foulds, 2017). Specifically, diacetyl, acetylpropionyl, and acetoin – 

the major chemicals in e-cigarette products with “creamy” flavors – were found to 

be present in more than 90 percent of e-cigarettes tested (Allen et al., 2016). These 

chemicals have been associated with increased incidences of chronic cough, 

bronchitis, asthma, and bronchiolitis obliterans, a chronic, progressive disease that 

results in obstruction of the bronchioles due to inflammation (Kreiss et al., 2002; 

National Institute for Occupational Safety and Health [NIOSH], 2016). 

Additionally, cinnamaldehyde – the major chemical in cinnamon- and fruit-

flavored e-cigarette products – was found to be in concentrations cytotoxic to 

humans in 50% of e-liquids tested (Behar et al., 2016). Even at low concentrations, 

cinnamaldehyde can be cytotoxic, genotoxic, and adversely affect cell processes 

and cell survival (National Academies of Sciences, Engineering, and Medicine, 

2018). 

 ENDS are also a source of toxic metals including Lead (Pb), Nickel (Ni), 

Chromium (Cr), Zinc (Zn), Tin (Sn), and Arsenic (As) (Aherrera et al., 2017; 

Beauval et al., 2016; Farsalinos et al., 2015; Goniewicz et al., 2014b; Hess, 

Olmedo, Navas-Acien, Goessler, Cohen, & Rule, 2017; Lerner et al., 2015; 

Mikheev, Brinkman, Granville, Gordon, & Clark, 2016; Williams, Bozhilov, Ghai, 

& Talbot, 2017; Williams, Villarreal, Bozhilov, Lin, & Talbot, 2013). Exposure to 

these metals originate from the metallic coil of the e-cigarette, which leaches 

during the heating process, and transfers into the generated aerosol that is 
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subsequently inhaled (Aherrera et al., 2017; Hess et al., 2017; National Academies 

of Sciences, Engineering, and Medicine, 2018; Olmedo et al., 2018; Williams et al., 

2017). Exposure to metals through e-cigarettes is problematic given that Pb is 

associated with neurotoxicity (Garza, Vega, & Soto, 2006; Mason, Harp, & Han, 

2014; Sanders, Liu, Buchner, & Tchounwou, 2009), genotoxicity of the brain, bone 

marrow, liver, and lung cells (Sanders et al., 2009), diminished kidney functioning 

and kidney disease (Kim et al., 1996; Muntner, He, Vupputuri, Coresh, & Batuman, 

2003; Payton, Hu, Sparrow, & Weiss, 1994), and cardiovascular disease (Navas-

Acien, Guallar, Silbergeld, & Rothenberg, 2007). Furthermore, Cr and Ni have 

been associated with lung cancer (Jaishankar, Tseten, Anbakagan, Mathew, & 

Beeregowda, 2014) and Ni can induce allergic dermatitis (Ormerod & Stone, 

2017). In addition, As is a confirmed carcinogen linked to skin, bladder, and lung 

cancer (World Health Organization, 2018), and has also been associated with 

developmental effects, diabetes, pulmonary disease, and cardiovascular disease 

(World Health Organization, 2018). Metal absorption also tends to be markedly 

higher when inhaled than when ingested, suggesting some metals deemed safe for 

ingestion may be toxic when inhaled through means of ENDS (Goyer & Lavoie, 

2001; Tchounwou, Yedjou, Patlolla, & Sutton, 2012).  

Studies assessing the short-term cardiovascular health effects of ENDS use 

lend further evidence that ENDS use may pose significant harm to consumers’ 

health. Specifically, Carnevale and colleagues (2016) examined the effect of e-

cigarette use on various biomarkers of vascular dysfunction, 30 minutes following 
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e-cigarette intake, and found e-cigarette users demonstrated significant increases in 

reactive oxygen species (i.e., levels of soluble NOX2-derived peptide and 8-iso-

prostaglandin F2α), decreases in antioxidants (i.e., vitamin E), and decreases in 

nitric oxide bioavailability. Likewise, Antoniewicz and colleagues (2016) 

examined the effects of e-cigarette use on biomarkers of vascular dysfunction, 1 

hour and 4 hours following e-cigarette intake, and reported individuals 

demonstrated significant increases in endothelial progenitor cells and certain types 

of microvesicles. Finally, Moheimani and colleagues (2017) compared habitual e-

cigarette users with nonusers and found that e-cigarette users showed significantly 

greater increases in levels of low-density lipoprotein and a significantly greater 

shift in cardiac autonomic balance toward parasympathetic dominance than non-

users. Combined, these studies indicate e-cigarette use promotes oxidative stress 

and impairs endothelial function. These results are significant given that oxidative 

stress and endothelial dysfunction are associated with a multitude of cardiovascular 

disease states including hypertension, diabetes, chronic heart failure, and 

atherosclerosis (Rush, Denniss, & Graham, 2005).  

Studies assessing the short-term respiratory health effects of ENDS use also 

support that exposure to ENDS vapors causes damage to individuals’ health 

(National Academies of Sciences, Engineering, and Medicine, 2018). Specifically, 

Vardavas and colleagues (2012) assessed the pulmonary function of individuals 

immediately following use of an e-cigarette for five minutes, and found these 

individuals demonstrated increased respiratory resistance, increased peripheral 
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airflow resistance, and decreased fraction of exhaled nitric acid (FeNO), while 

controls using an e-cigarette with the cartridge removed did not. In addition, 

Kumral and colleagues (2016) compared the lung function of former smokers 

assigned to an e-cigarette group to former smokers assigned to a non-e-cigarette 

group, after three months, and found that those assigned to the e-cigarette group 

obtained significantly higher scores on the Sino-Nasal Outcome Test (SNOT-22) 

and on a measure of nasal mucociliary clearance (MCC), which is consistent with 

poorer lung functioning. Finally, McConnell and colleagues (2017) identified a 

significant positive association between past e-cigarette use over the previous 12 

months and rates of chronic bronchitis symptoms. Combined, these findings 

suggest e-cigarette use directly contributes to reductions in pulmonary function.  

Research investigating the long-term health effects of ENDS use are 

significantly more limited. One study conducted by Polosa and colleagues (2017) 

compared various pulmonary and cardiovascular health markers between 

individuals using e-cigarettes and individuals abstaining from e-cigarettes over a 

3.5-year span. These researchers found no differences between groups on measures 

of lung functioning, blood pressure, or heart rate. However, the short duration of 

the study and the modest quantity of e-liquid inhaled may not have been large 

enough to result in detectable lung damage. In addition, the e-cigarette users were 

not compared to a matched sample of combustible cigarette users, making it 

difficult to conclude whether ENDS are more or less harmful than combustible 

cigarettes. The study also utilized high-resolution computed tomography to observe 
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changes in lung function, while air trapping, which is a more sensitive measure of 

early lung damage, was not assessed. Finally, use of a small sample size (n=16) 

greatly minimized ability to detect statistically significant changes from baseline 

over time.  

In another study, researchers examined the association between e-cigarette 

use (i.e., never, former, some days, daily) and myocardial infarction, and found 

daily e-cigarette use was independently associated with increased odds of 

myocardial infarction (Alzahrani, Pena, Temesgen, & Glantz, 2018). However, the 

study utilized a cross-sectional design, which only allowed for identifying 

associations rather than causal relationships. Moreover, timing of the myocardial 

infarction was not documented and it is likely some of the heart attacks may have 

occurred prior to individuals’ initiation of e-cigarette use. Overall, studies 

examining the long-term health effects of ENDS use are limited, and the studies 

that have been conducted have substantial limitations; whether ENDS use results in 

long-term health consequences among consumers has yet to be established. 

Importantly, U.S. veterans who use e-cigarettes appear to be at significantly 

greater risk for many of the health consequences of ENDS, compared with those 

who use e-cigarettes in the general U.S. population. This is due, in part, to the fact 

that veterans possess more risk factors for the diseases associated with ENDS, due 

to their unique experiences in the military. Specifically, U.S. veterans are at greater 

risk for type 2 diabetes due to experiencing higher rates of poverty, obesity, and 

rates of exposure to certain toxic substances such as agent orange, relative to the 
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general population (Crammer, Loie, Kennedy, Kern, & Fonseca, 2000; Henriksen, 

Ketchum, Michalek, & Swaby, 1997; Institute of Medicine, 2000; Liu et al., 2017). 

In addition, veterans’ greater susceptibility to diabetes also places them at greater 

risk for various cancers that are associated with ENDS (Giovannucci et al., 2010), 

such as colorectal cancer, pancreatic cancer, hepatoma, bladder cancer, and 

endometrial and breast cancers (Yaturu, Benyamin, Youngberg, & Marchese, 

2017).   

Veterans are also at significantly greater risk for various heart-related 

medical problems associated with ENDS, due to their increased exposure to 

stressful negative life events such as combat. For instance, combat-related stress 

and PTSD is associated with higher circulating catecholamines and other 

neuroendocrine agents implicated in arterial damage (Boscarino & Chang, 1999), 

as well as increased prevalence of arterial disease (Schnurr, Spiro, & Paris, 2000), 

coronary heart disease (Kubzansky, Koenen, Spiro, Vokonas, & Sparrow, 2007), 

cardiovascular mortality (Boscarino, 2008), and chronic cardiovascular arousal 

(Buckley, Holohan, Green, & Bedard, 2004). Relatedly, combat veterans also 

demonstrate higher levels of total cholesterol and triglycerides, and are more likely 

to have carotid plaque and coronary heart disease, compared to nonveterans, 26-

years post-service (Johnson et al., 2010). Finally, veterans are also more susceptible 

to the pulmonary health consequences of ENDS. For instance, research supports 

veterans have approximately two times higher odds of lifetime pulmonary-related 

cancer risk for numerous sites including the esophagus, lungs, larynx, and oral 
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cavity, compared to those in the general population (Harris, Hebert, & Wynder, 

1989). Additionally, veterans deployed with combat experience have been shown 

to have significantly higher rates of new-onset asthma compared with those who 

were not deployed, after adjusting for covariates such as smoking status (Abraham 

et al., 2014; Rivera et al., 2018; Roop, Niven, Calvin, & Bader, 2007), likely due to 

combat veterans’ increased contact with paints, solvents, and pesticides from 

treatments applied in the environment (Rivera et al., 2018). Deployed veterans have 

also been shown to have higher rates of numerous other respiratory conditions 

associated with ENDS, such as chronic obstructive pulmonary disease (COPD). 

Combined, these data support veterans are more susceptible to the numerous 

medical conditions associated with ENDS, even before considering veterans’ 

suspected higher rates of ENDS use. 

 (ii) ENDS Effect on Adult Cessation of Tobacco Products. 

Understanding the public health implications of e-cigarette use at the population 

level requires additional consideration of the ability of ENDS to eliminate 

individuals’ use of other tobacco products. According to the U.S. Preventative Task 

Force (2015), there is currently a lack of scientific evidence to support the 

recommendation of using ENDS for tobacco cessation among adults. This 

conclusion is partly based on the results of population-based studies, which 

demonstrate mixed findings. Whereas some population-based studies found e-

cigarette users to be significantly more likely to achieve and maintain abstinence 

from combustible cigarettes than non-users (Berry et al., 2018; Brown, Beard, 
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Kotz, Michie, & West, 2014; Zhu, Zhuang, Wong, & Cummins, 2017), other 

studies found no association between e-cigarette use and smoking cessation 

(Adkison et al., 2013; Brose, Hitchman, Brown, West, & McNeill, 2015b; Grana, 

Popova, & Ling, 2014; Manzoli et al., 2015; Prochaska & Grana, 2014), and others 

found e-cigarette users to be significantly less likely to achieve and maintain 

abstinence from combustible cigarettes than non-users (Al-Delaimy, Myers, Leas, 

Strong, & Hofstetter, 2015; Christensen, Welsh, & Faseru, 2014; Shi et al., 2017; 

Popova & Ling, 2013; Vickerman, Carpenter, Altman, Nash, & Zbikowski, 2013).  

In addition, results from Randomized Control Trials (RCTs) have likewise 

yielded mixed results or have substantial limitations. In one RCT, participants were 

randomly assigned to receive a 13-week supply of either e-cigarettes with nicotine-

containing cartridges (16mg), e-cigarettes with nicotine-free cartridges (0mg), or 

nicotine patches (21mg). The authors found that, at six months, those assigned to 

the nicotine-containing e-cigarette group smoked significantly fewer cigarettes each 

day compared to those in the other groups. However, the rates of individuals who 

completely quit smoking cigarettes at six months did not differ between any of the 

groups (Bullen et al., 2013). This suggests it is unlikely that use of e-cigarettes for 

smoking cessation will result in better health outcomes than FDA-approved 

methods, given even minimal exposure to tobacco smoke (i.e., one to four 

cigarettes/day) produces significantly elevated cardiovascular (Inoue-Choi et al., 

2017; Pope et al., 2009) and cancer risk (Inoue-Choi et al., 2017). In a more recent 

RCT, Hajec and colleagues (2019) randomly assigned participants to receive either 
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a three-month supply of nicotine-replacement products of their choice or an e-

cigarette starter pack (i.e., a refillable e-cigarette with one bottle of nicotine e-liquid 

[18mg/ml]). At one year, those assigned to the nicotine-replacement group had 

significantly higher rates of smoking cessation than those assigned to the e-

cigarette group (18.0% versus 9.9%). However, 80% of those in the e-cigarette 

group continued use of the assigned product compared to only 9% of those in the 

nicotine-replacement group. Therefore, significantly more individuals in the e-

cigarette group continued to expose themselves to the toxic substances inherent in 

ENDS, including nicotine, Propylene Glycol, carbonyl compounds, flavorings, and 

toxic metals.  

Importantly, veterans may be more likely to attempt to quit smoking 

through use of ENDS due to the lower efficacy rate of Nicotine Replacement 

Therapies (NRTs) in the Military relative to the general population, and the 

resulting need for an alternative method (Institute of Medicine [US] Committee on 

Smoking Cessation in Military and Veteran Populations, 2009). In fact, the 

majority of veterans who use ENDS initiate use due to the perception it will help 

them reduce their use of other tobacco products. This is problematic given that 

RCTs evaluating the efficacy of ENDS as a smoking cessation method among 

veteran populations fails to support ENDS as superior to FDA-approved methods. 

For instance, Lee and colleagues (2018) found that significantly more veterans 

assigned to receive a 5-week supply of nicotine patches achieved reductions in 

smoking at 6-month follow-up, compared to veterans assigned to receive a five-
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week supply of nicotine-containing e-cigarettes (50% versus 30%); there were also 

no significant differences in the rates of smoking cessation achieved, after 8-weeks, 

between groups (0% versus 15%). In a similar study, Eisenhofer and colleagues 

(2015) found that veterans assigned to receive either a nicotine patch (16mg) or an 

e-cigarette treatment (16mg), for a three-week period, demonstrated significant 

reductions in self-reported cigarettes smoked in the last 24 hours. However, rates of 

smoking cessation were not assessed, which is a more important factor to consider 

given that simply reducing cigarette consumption does not necessarily translate to 

reductions in smoking-related health risks (Inoue-Choi et al., 2017; Pope et al., 

2009).  Therefore, current research supports ENDS are likely not more effective 

than FDA-approved methods for achieving smoking cessation or more positive 

health outcomes. 

(iii) ENDS Effect on Individuals’ Initiation of Tobacco Products. 

Finally, establishing the net public health implications of e-cigarette use at the 

population level requires considering ENDS effect on individuals’ initiation of 

combustible tobacco products (National Academies of Sciences, Engineering, and 

Medicine, 2018). Popular conjecture supports e-cigarette use may be a precursor to 

combustible cigarette use given that (i) most e-cigarettes contain nicotine, which is 

associated with pleasure, increasing expectations other tobacco products will be 

pleasurable; (ii) most e-cigarettes contain flavors, which are satisfying, increasing 

expectations other tobacco products will be satisfying; (iii) engagement in risky 

behaviors, such as e-cigarette use, promotes excitement, increasing likelihood of 
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engagement in other risky behaviors, such as smoking; and (iv) procurement of e-

cigarettes creates exposure to environments where other tobacco products can be 

obtained, such as e-cigarette retailers that also sell cigarettes (Schneider & Diehl, 

2016). This widespread perception has been greatly supported by the literature. 

Specifically, a 2017 meta-analysis found that individuals using e-cigarettes at 

baseline were significantly more likely to initiate use of combustible cigarettes 

(7.9%-40.4%) than individuals not using e-cigarettes at baseline (3.0%-10.6%; 

Soneji et al., 2017). This finding was further supported by subsequent longitudinal 

studies, which found that the relationship between baseline e-cigarette use and 

future combustible cigarette use holds true after controlling for individuals’ 

demographics, susceptibility to smoking, and family/peer smoking (Best et al., 

2017; Conner et al., 2017; Gmel, Baggio, Mohler-Kuo, Daeppen, & Studer, 2016; 

Loukas, Marti, Cooper, Pasch, & Perry, 2018), and that the relationship also holds 

true whether individuals previously used e-cigarettes once or twice, or as often as 

daily or weekly (Wills et al., 2017). Additional longitudinal studies have 

demonstrated that e-cigarette use among never-smokers is associated with future 

increased positive perceptions about smoking, greater intentions to smoke (Bunnell 

et al., 2015; McCabe, Veliz, McCabe, & Boyd, 2017; Park, Seo, & Lin, 2016; 

Zhong, Cao, Gong, Fei, & Wang, 2016), lower perceptions that smoking is harmful 

(Miech, Patrick, O’Malley, & Johnston, 2017; Wills, Gibbons, Sargent, & 

Schweitzer, 2016), increased probability of becoming an ever smoker (Wills et al., 
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2016) and  future established smoking (Choi, Gilpin, Farkas, & Pierce, 2001; 

Pierce, Choi, Gilpin, Farkas, & Merritt, 1996).  

Importantly, these studies support veterans may be particularly susceptible 

to future established smoking given their suspected higher rates of ENDS use 

relative to the general population. Children of veterans may also be particularly 

vulnerable to future use of combustible cigarettes given that children who live with 

adults who use ENDS products are more likely to use ENDS themselves (Higgins, 

2019). In addition, children of veterans are more likely to have symptoms of 

psychological disorders and to use mental health services than children from 

nonveteran populations (Institute of Medicine, 2014). This places children of 

veterans at increased risk of combustible cigarette use, because mental health 

conditions are associated with a greater likelihood of having ever used, or of 

currently using, e-cigarettes (Cummins, Zhu, Tedeschi, Gamst, & Myers, 2014; 

Spears, Jones, Weaver, Pechacek, & Eriksen, 2017; Spears et al., 2019). Hence, 

because it is probable that veterans, as well as children of veterans, are more likely 

to use e-cigarettes, they are also more likely to use combustible cigarettes and to 

suffer from the negative health effects of each (National Academies of Sciences, 

Engineering, and Medicine, 2018).  

Risk and Protective Factors of ENDS Use Among Adults in the General U.S. 

Population 

Demographic Risk and Protective Factors. Given the high and increasing 

prevalence of e-cigarette use, and the probable negative health effects previously 
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discussed, identifying risk and protective factors for ENDS use is important for 

targeting interventions toward populations most susceptible to using these products. 

In terms of age, rates of e-cigarette use appear highest among younger adults, with 

rates decreasing with increasing age (Mcmillen et al., 2015; National Academies of 

Sciences, Engineering, and Medicine, 2018). In the 2013-2014 National Adult 

Tobacco Survey, 35.8% and 13.6% of adults age 18-24 reported ever use and 

current use of ENDS products, respectively, which is significantly higher than the 

16.4% and 5.7% of adults age 25 and older who reported ever use and current use 

of ENDS products, respectively (USDHHS, 2016). E-cigarette use also varies as a 

function of sex, with greater use observed among men than among women (Agaku 

et al., 2014; USDHHS, 2016; National Academies of Sciences, Engineering, and 

Medicine, 2018; Schoenborn & Gindi, 2015). According to the 2014 US National 

Health Interview Survey, significantly more men reported ever use (53.3%) and 

current use (14.2%) of e-cigarettes than women (46.5% and 11.2%, respectively; 

Schoenborn & Gindi, 2015). In line with these findings, the 2013-2014 National 

Adult Tobacco Survey found that, among adults age 25 years and older, 

significantly more men reported ever use (18.3%), current use (6.6%) and frequent 

use (1.5%) of e-cigarettes than women (14.7%, 5.0%, and 1.0%, respectively; 

USDHHS, 2016).  

Research further supports higher rates of e-cigarette use among Hispanics 

and non-Hispanic Whites compared to Blacks or African Americans and Asians 

(Coleman et al., 2017; Hu et al., 2016; King et al., 2015; Schoenborn & Gindi, 
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2015; USDHHS, 2016). However, while some studies support that American 

Indian or Alaska Native adults have the highest rates of e-cigarettes use of all 

ethnic groups, with more than one in five reporting ever using e-cigarettes 

(Schoenborn & Gindi, 2015), other studies have reported America Indian or Alaska 

Native adults have the lowest rates of current e-cigarette use among all ethnic 

subgroups (Coleman et al., 2017). Currently, data assessing the relationship 

between ethnicity and e-cigarette use is limited and more research is needed to 

better understand how e-cigarette use is affected by culture and ethnic identification 

(Bold, Krishnan-Sarin, & Stoney, 2018).  

In addition, e-cigarette use varies as a function of education level, such that 

individuals with higher education degrees are less likely to have ever tried ENDS 

or to be a current ENDS user, compared to individuals with lower levels of 

education (i.e. some college, high school diploma, or less than 12 years of 

education; Huang, Kim, Vera, & Emery, 2016; Levy, Yuan, & Li, 2017; 

Sharapova, Singh, Agaku, Kennedy, & King, 2018; Weaver et al., 2016). 

Moreover, socioeconomic status (SES) has likewise been implicated as a predictor 

of ENDS use, although studies assessing this factor are mixed. While some studies 

have found adults with lower income are more likely to have ever tried ENDS 

(Regan, Promoff, Dube, & Arrazola, 2013) or be a current ENDS user (Sharapova 

et al., 2018), other studies have found adults with higher income are more likely to 

be current ENDS users (Huang et al., 2016), and still other studies have found no 

association between income levels and rates of current or ever use of ENDS 
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products (King et al., 2015). Although limited studies have investigated the 

relationship between ENDS use and sexual orientation, research has consistently 

found that LGBT respondents endorse higher rates of current and ever use of e-

cigarettes compared to their heterosexual counterparts (Huang et al., 2016; 

Sharapova et al., 2018). Finally, prevalence rates also vary by marital status, with 

current e-cigarette use endorsed by 7.6% of those single/never married/not living 

with a partner, 5.5% of those widowed, divorced, or separated, and 4.5% of those 

married or living with a partner (Sharapova et al., 2018), suggesting romantic 

relationships may serve as a protective factor against ENDS use.  

Psychosocial Risk and Protective Factors. Identifying psychosocial 

influences related to e-cigarette use is likewise important for predicting future 

trends in e-cigarette use and for targeting preventative interventions at vulnerable 

populations. A consistent psychosocial risk factor identified in the literature 

includes individuals with mental health conditions, who are more likely to have 

ever used ENDS (34.2%), to currently use ENDS (16.3%) and to currently use 

ENDS daily (3.3%), compared to individuals without a mental health condition 

(16.7%, 6.5%, and 1.6%, respectively). All mental health conditions assessed, with 

the exception of schizophrenia, were associated with a higher likelihood of both 

lifetime and current ENDS use including bipolar disorder (49.0% lifetime use, 

25.4% current use), mood disorder (47.7% lifetime use, 26.3% current use), 

schizoaffective disorder (39.6% lifetime use, 24.4% current use), anxiety disorder 

(37.8% lifetime use, 19.1% current use), and depression (35.1% lifetime use, 
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17.5% current use; Spears et al., 2019). Research also supports individuals 

diagnosed with an alcohol use disorder and a drug use disorder have significantly 

higher rates of both past-year ENDS use and lifetime ENDS use, relative to 

individuals without an alcohol use disorder and without a drug use disorder, 

respectively. This relationship holds true when controlling for sociodemographic 

characteristics and comorbid psychiatric diagnoses (Chou et al., 2017). Likewise, 

ample research supports use of combustible tobacco cigarettes is positively 

associated with use of ENDS (Levy et al., 2017; McMillen et al., 2015; Sharapova 

et al., 2018). Specifically, studies indicate daily smokers and nondaily smokers 

were the most likely to have tried ENDS (54.2% and 47.0%, respectively), 

compared to former smokers and never-smokers (13.5% and 3.5%, respectively). 

Likewise, daily smokers and nondaily smokers were also the most likely to identify 

as current ENDS users (30.3%, and 34.1%, respectively), compared to former 

smokers and never-smokers (5.4% and 1.4%, respectively; McMillen et al., 2015).  

The relationship between e-cigarette use and mental health conditions, 

including alcohol, tobacco, and illicit drug abuse, may be partially mediated by 

individuals’ levels of experienced stress. For instance, both episodic and chronic 

stress have been associated with numerous mental health conditions (Lupien, 

McEwen, Gunnar, & Heim, 2009). Likewise, both stress and negative emotional 

states influence individuals’ engagement in negative health-related behaviors 

(Ferrer, Klein, Lerner, Reyna, & Keltner, 2015), which may include increased use 

of ENDS. In fact, experiencing severe psychological stress has been found to 
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increase likelihood of lifetime ENDS use (Park, Lee, Shearston, & Weitzman, 

2017; Spears et al., 2019), current ENDS use (Park et al., 2017; Phillips et al., 

2017; Spears et al. 2019), and daily ENDS use (Spears et al., 2019). Likewise, King 

and colleagues (2018) found that individuals who endorsed higher levels of past 

30-day stress had increased odds for e-cigarette use after adjusting for age, sex, 

race, ethnicity, and past 30-day cigarette use. As stress may at last particularly 

explain the relationship between mental health conditions and ENDS use, 

perceptions of experienced stress should be examined as a distinct risk factor for 

ENDS use. 

Perceived risks and benefits of e-cigarette use have also been shown to 

influence individuals’ vaping behaviors. Prevelence rates of ENDS use are higher 

among those who perceive ENDS as less harmful to their health than combustible 

tobacco cigarettes compared to those who do not hold this perception (Adkison et 

al., 2013; Blake et al., 2015; Choi & Forster, 2013; Cooper, Harrell, Pérez, Delk, & 

Perry, 2016; Peters et al., 2015). Similarly, individuals who have ever used e-

cigarettes are significantly more likely than individuals who have never used e-

cigarettes to endorse the perception e-cigarette use should be allowed in public 

places, presumably due to e-cigarette users’ belief that e-cigarettes are not 

associated with the harmful health effects of secondhand smoke (Peters et al., 

2015). In fact, 80% of experienced e-cigarette users endorsed the perception e-

cigarettes are less harmful to the health of passive bystanders than are combustible 

tobaccoo cigarettes (Foulds, Veldheer, & Berg, 2011). In addition, the perception 
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that e-cigarettes are an effective smoking cessation method is associated with 

higher rates of e-cigarette use. In fact, one of the most commonly cited reasons for 

e-cigarette use is to quit smoking, which was reported by 55-88% of adults in 

nationally representative samples (Adkison et al., 2013; Rutten et al., 2015; Zhu et 

al., 2013).  

Having family members and friends who smoke is also associated with 

greater use of ENDS (Sutfin, Reboussin, Beinski, Wagoner, Spangler, & Wolson, 

2015). One study found the second most common reason endorsed for initiating use 

of e-cigarettes included a friend or family member used, gave, or offered an e-

cigarette, which was endorsed by 34% of respondents (Pepper, Ribisl, Emery, & 

Brewer, 2014). Legal bans and regulation of e-cigarettes may also impact e-

cigarette use; research supports lifetime e-cigarette use is lower among states with 

comprehensive e-cigarette and smoking bans (Hefner et al., 2016; Huang et al., 

2016). Relatedly, circumventing smoking bans was a common reason cited for 

using e-cigarettes, and individuals endorsing this reason were more likely to be 

current users of e-cigarettes than those who did not endorse this reason (Filippidis, 

Laverty, Gerovasili, & Vardavas, 2015).  

Risk and Protective Factors of ENDS Use Among U.S. Veterans 

Despite the paucity of research investigating e-cigarette use among 

veterans, it is suspected they have higher rates of e-cigarette use than the general 

population due to the presence of risk factors among this population. Specifically, 

veterans are more likely to identify as white, non-Hispanic, to be divorced or 
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separated (Department of Veteran Affairs, 2016; Routon, 2017), to use tobacco or 

have friends who use tobacco (Brown, 2010; McKinney et al., 1997; Miller et al., 

2001; USDHHS, 2014), to be diagnosed with a mental health condition (Hoge, 

Auchterlonie, & Milliken, 2006; Hoge et al., 2004; Vasterling et al., 2010), to have 

an alcohol use disorder and to binge drink (Center for Behavioral Health Statistics 

and Quality [CBHSQ], 2015; Hefner et al., 2016; Seal et al., 2011), and to have a 

substance use disorder (Hoggart, Lehavot, Krenek, Schweizer, & Simpson, 2017), 

than those in the general population. In addition, veterans experience unique 

stressors as a consequence of transitioning and attempting to adapt to post-military 

life, such as a loss of purpose, loss of sense of identity, difficulties securing 

employment, and conflictual relationships with friends and family. These unique 

stressors likely serve to further increase veterans’ risk for ENDS use, given the 

positive relationship between stress and ENDS use (King et al., Park et al., 2017; 

Phillips et al., 2017; Spears et al., 2019). Despite this, no research to date has 

examined predictors of e-cigarette use among veteran populations. The following 

section summarizes research investigating predictors of e-cigarette use among 

active duty military populations.  

Demographic Risk and Protective Factors Among Veterans. As 

demonstrated in civilian populations, age is negatively correlated with rates of e-

cigarette use in various military populations including recruits in a U.S. Army 

Infantry Division (Chin et al., 2018) and among active duty U.S. Navy personnel 

(Hall, Austin, Do, & McGlynn, 2018). Current e-cigarette use was also 
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significantly higher among non-Hispanic whites (6.6%) than African 

Americans/Blacks (2.2%) among U.S. Air Force Recruits. However, unlike 

findings from the general population, no other differences between ethnic groups 

were identified in this population (Little et al., 2015). Likewise, in a study 

investigating e-cigarette use among military personnel from various branches, no 

differences between e-cigarette users and non-e-cigarette users were identified in 

terms of militants’ ethnicity (Hefner et al., 2016).  

 Paygrade was also identified as a predictor of e-cigarette use among 

various military populations, consistent with findings from the general population. 

Specifically, individuals with an enlisted personnel paygrade endorsed significantly 

higher rates of ever use and current use of e-cigarettes than those with an officer 

paygrade, among active Duty U.S. Navy personnel (Hall et al., 2018) and among 

recruits in a U.S. Army Infantry Division (Chin et al., 2018). In addition, level of 

education is negatively associated with e-cigarette use among military personnel, 

similar to civilian populations. For instance, Chin and colleagues (2018) reported 

that among recruits in a U.S. Army Infantry Division, those with less education 

were more likely than those with more education to have ever tried ENDS (65% 

and 58%, respectively) and to currently use ENDS (24% and 17%, respectively). 

Likewise, Little and colleagues (2015) reported that among recruits in the U.S. Air 

Force, those with less than a high school education were more likely to use e-

cigarettes than those with a high school education. Similarly, Hall and colleagues 
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(2018) identified having a bachelor’s degree or higher as a protective factor against 

both current and ever use of ENDS among active duty U.S. Navy personnel.  

  In contrast to previous research conducted in the general population, gender 

and e-cigarette use share a more complex relationship among military populations. 

While rates of lifetime e-cigarette use were not significantly different between men 

and women in the Navy (24.7% and 32.7%, respectively; Hall et al., 2018), among 

recruits in the Army (62% and 57%, respectively; Chin et al., 2018), or among 

military personnel from various branches seeking mental health services (Hefner et 

al., 2016), male militants were almost twice as likely to endorse current e-cigarette 

use than female militants (Chin et al., 2018; Little et al., 2015) and were also more 

likely to endorse heavy e-cigarette use (Hall et al., 2018). These findings suggest 

although male and female military personnel share equal susceptibility to 

experimenting with e-cigarettes, male personnel may have a greater propensity to 

continue with use, and to use in higher concentrations, than female personnel. 

Unlike findings from the general population, relationship status was not associated 

with ENDS use in military populations, such that single and married personnel 

showed similar rates of ENDS use (Little et al., 2015). However, this finding may 

be due to the nature of militants’ relationships, such that many active duty 

personnel who are married may not be residing with spouses due to deployment, 

which may be a better predictor of ENDS use. In fact, veterans who are married 

without a spouse present are significantly more likely to smoke cigarettes than 

veterans who are married with their spouse present in the home, supporting 
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proximity to a partner may be a better predictor of cigarette use in veterans than 

marital status. Finally, sexually orientation – a demographic risk factor for ENDS 

use in the general population – has yet to be investigated among military and 

veteran populations.  

Psychosocial Risk and Protective Factors Among Veterans. Numerous 

psychosocial risk factors for e-cigarette use in the general population have been 

demonstrated in military populations. For instance, military service members 

currently using e-cigarettes are significantly more likely to report having a mental 

health diagnosis only (i.e. no co-occurring substance use disorder), as well as 

having any non-substance-related mental health disorder, than military service 

members not using e-cigarettes (Hefner et al., 2016). In terms of cigarette use, 

among military service members in the U.S. Army and the U.S. Navy, those who 

are current cigarette smokers are more than two times more likely than those who 

are not current cigarette smokers to be current e-cigarette users. Furthermore, those 

with a history of cigarette use are seven times more likely than those without a 

history of cigarette use to have ever used e-cigarettes (Chin et al., 2018; Hall et al., 

2018). Both of these findings in military populations are consistent with research 

from the general population. 

In contrast, research examining the relationship between ENDS use and 

other substance use are not consistent with findings from civilian populations. 

Specifically, Hefner and colleagues (2016) reported active military service 

members who reported currently using e-cigarettes were significantly less likely to 
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have a substance use disorder only (i.e. no co-occurring mental health disorder), as 

well as any substance use disorder, than active military service members who 

reported not currently using e-cigarettes. This finding is surprising given that 

increased e-cigarette use is associated with opioid dependence and other substance 

use in the general population (Chou et al., 2017; Stein et al., 2015). One plausible 

explanation for this discrepant finding is that Hefner and colleagues (2016) failed 

to consider that different substances may be associated with different levels of risk 

for ENDS use. 

Data on perceptions of ENDS among military members are mostly 

consistent with previous results published among the general population. For 

instance, military service members using e-cigarettes, compared to military service 

members not using e-cigarettes, were more likely to endorse several motivations 

for using, or considering using, e-cigarettes, including e-cigarettes are less harmful 

than combustible tobacco cigarettes (Hall, Austin, Do, & Richardson, 2017; Little 

et al., 2015), e-cigarette vapor is less harmful to others than secondhand smoke 

(Hall et al., 2017; Hefner et al., 2016), e-cigarettes are safe to use around children 

(Hall et al., 2017), e-cigarettes are preferable to friends or family members over 

combustible tobacco cigarettes (Hefner et al., 2016), e-cigarettes help reduce use of 

other tobacco products (Chin et al., 2018; Hefner et al., 2016) and  e-cigarettes do 

not need to be regulated like other tobacco products (Hefner et al., 2016). These 

data support that positive perceptions of e-cigarettes are a predictor of ENDS use 

among military populations, although this relationship has yet to be investigated 
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among veteran populations. Additional psychosocial risk factors for e-cigarette use 

in the general population have yet to be studied in both military and veteran 

populations. Specifically, although having family members and friends who smoke 

combustible cigarettes has been shown to increase liklihood of e-cigarette use 

among those in the general population (Sutfin, Reboussin, Beinski, Wagoner, 

Spangler, & Wolson, 2015), this relationship has yet to be investigated among 

military/veteran populations. In addition, legal bans of e-cigarette use, stricter 

regulation of e-cigarette sales, and higher prices of e-liquids, which have shown to 

be negatively associated with ENDS use in the general population, have not been 

examined among military/veteran populations.  

Risk and Protective Military Factors Among Veterans. No research has 

identified predictors of e-cigarette use specific to veteran and/or military 

populations, such as military branch, exposure to combat, and length of 

deployment. However, 58% of current ENDS users concurrently use tobacco (dual 

users); therefore, research on smoking behaviors can be extrapolated to predict e-

cigarette behaviors within veteran and military populations (National Health 

Interview Survey, 2016). Specifically, the Department of Defense (2011) reported 

that active members of the Marine Corps reported the highest rates of cigarette use 

(30.8%), followed by active members of the Army (26.7%), Navy (24.4%), Coast 

guard (19.9%), and Airforce (16.7%). Likewise, active members of the Marine 

Corps reported the highest rates of smokeless tobacco use (31.9%), followed by 

active members of the Army (20.8%), Coast Guard (19.6%), Navy (16.9%), and 
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Air Force (13.3%). Therefore, e-cigarette use among veterans and active military 

service members will likely follow similar trends. In addition, experiencing combat 

and longer length of deployment have consistently been linked to higher rates of 

cigarette smoking in the military. The Department of Defense (2011) reported non-

smoking military service members had a 60% higher likelihood of initiating 

smoking if they experienced combat than if they did not experience combat. 

Relatedly, Cypel and colleagues (2016) reported active service members with more 

than 30 days of combat deployment were more likely to be current smokers than 

those with less than 30 days of combat experience. These findings are not 

surprising given the positive relationship between severe psychological stress, as 

would be experienced during deployment and combat, and increased likelihood of 

ENDS use (Park et al., 2017; Phillips et al., 2017; Spears et al., 2019). Therefore, it 

is likely veterans and active military personnel who experienced combat and who 

were deployed for longer durations of time will be more likely to endorse ENDS 

use. 

In addition, no research has identified predictors of e-cigarette use specific 

to veterans only (i.e. not shared by those serving active duty in the military or in the 

general population). Recent studies have suggested that 44% to 72% of veterans 

experience high levels of stress during the transition to civilian life (Morin, 2011). 

Given that higher perceived stress is related to increased odds of e-cigarette use 

(King et al., 2018), this suggests the unique stressors veterans endure as a result of 

transitioning to civilian life may cumulatively interact to increase veterans’ risk for 
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ENDS use. Therefore, potential predictors for ENDS use among veterans include 

veterans’ ability to adjust to the numerous challenges they contend with during 

their transition to civilian life. 

Specifically, research supports many veterans experience stress as a 

consequence of perceiving they have lost their self-identity upon return to civilian 

life, including the roles, values, and sense of purpose the military lifestyle held for 

them (Mobbs & Bonnano, 2018). Many veterans also feel socially alienated when 

they return to society (Zoli, Maury, & Fay, 2015), as many perceive the civilian 

public as failing to understand the problems faced by those in the military and that 

the civilian public views their time spent in the military as negative (Mobbs & 

Bonnano, 2018; Pew Research Center, 2011). In addition, many veterans continue 

to endorse military-like stoic attitudes, which prevents them from connecting with 

resources that would otherwise reduce feelings of alienation (Lighthall, 2012; 

Mobbs & Bonnano, 2018).  

Another common challenge endorsed by veterans includes feelings of 

disconnect and discord with family members upon return (Morin, 2011), with 

approximately 48% endorsing they have experienced strains in family relations 

since leaving the military (Pew Research Center, 2011). Those who endure more 

disrupted connections during deployment, and greater changes to the home social 

environment during separation, have greater difficulties adjusting upon return 

(Shay, 2007). As part of the military, service members also become trained in very 

specific skills, behaviors, and values that are highly specialized. These skills rarely 
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translate to civilian jobs, causing many veterans to encounter extreme difficulty in 

securing employment following return to civilian life (Morin, 2011). Furthermore, 

veterans have noted that many characteristics deemed valuable in the military, such 

as punctuality, professionalism, and respect for authority, are undervalued in the 

civilian workplace, making adapting to new careers more difficult and resulting in 

interpersonal problems at work. Therefore, it appears the combined stress resulting 

from experiencing a sense of lost identity and lack of purpose in life, feeling 

disconnected from or arguing with family members, and experiencing difficulties 

finding employment or relating to those at work, may combine to increase veteran’s 

susceptibility for ENDS use. 

Research also suggests student veterans may endure disproportionately high 

levels of adjustment difficulties relative to their non-student veteran peers, due to 

the challenge of having to adjust to an educational environment that is vastly 

different from what they are accustomed to (Elliot, Gonzalez, & Larsen, 2011). For 

instance, student veterans have to adjust from a military style of technical learning 

and hierarchical organizational structure to a university learning environment that is 

less structured and more informal, which can make academic success more 

challenging and distressing (Messina, 2015). Relatedly, student veterans have to 

commence structuring their schedules, being their own bosses, and challenging 

authority, which is antithetical to military training (Bauman, 2009). These 

differences are proposed to at least partly explain the fact that student veterans’ 

take significantly longer than their civilian peers to obtain their degree (Cate, 
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2014), have lower Grade Point Averages (GPAs; Durdella & Kim, 2012), and have 

a 37% and 15% attrition rate from part-time and full-time programs, within 9 

months of enrollment, respectively (Walton-Radford, Wun, & Weko, 2009).  

In addition, approximately 41% of student veterans report having a VA 

disability rating – determined by the VA for an injury or illness (including 

psychological trauma) incurred or aggravated during active military service – that 

causes them significant distress. Both the ailment and related distress likely 

compounds educational problems and related stress with returning to society. 

Student veterans also have significantly more demands on their time and attention 

than nonveteran students, as veterans are more likely to be married, have children 

(15% are single parents), and work full- time or part-time (Student Veterans of 

America, 2017). This can not only hinder student veterans’ ability to succeed 

academically, but also interferes with student veterans’ ability to connect socially 

with traditional students, who are less likely to have firmly established vocational, 

social, and family roles (Borsari, Yurasek, Miller, & Murphy, 2017). Non-veteran 

students also tend to be younger, less respectful of authority, and may be ignorant 

or critical of veterans’ time spent in the military (American Council on Education, 

2008; DiRamio, Ackerman, & Mitchell, 2008; Glasser, Powers, & Zywiak, 2009). 

The experience of these unique challenges is thought to place veterans at higher 

risk for ENDS use, as the cumulative challenges increase stress levels, and 

increased stress levels have been linked to a higher liklihood of using ENDS (King 

et al., 2018). 
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Exposure to Secondhand Smoke  

Health Effects of Secondhand Smoke and Secondhand Vape. 

Secondhand smoke (SHS) – also known as environmental tobacco smoke (ETS) – 

is the combination of pollutants emitted from burning tobacco and exhaled smoke 

(Leatherdale & Ahmed, 2009). The U.S. Health Department has recognized SHS as 

a risk factor for diseases, such as lung cancer and coronary heart disease, as well as 

premature death, among non-smoking adults (USDHHS, 2010). Children are even 

more susceptible to the harmful effects of SHS, given children breathe more 

rapidly, absorb more contaminants, have less developed immune systems, and are 

more susceptible to cellular damage (Bearer, 2005; USDHHS, 2006). Adverse 

health effects related to children’s exposure to SHS include sudden infant death 

syndrome (SIDS), lower respiratory tract infections (e.g., bronchitis and 

pneumonia), upper respiratory tract irritation, exacerbation of asthma symptoms, 

slowed lung growth, and reduced pulmonary function (California Environmental 

Protection Agency, 2005; Jaakkola & Jaakkola, 2002; USDHHS, 2006).  

A related public health concern includes the health-related effects of passive 

ENDS exposure. Given that ENDS have many of the same short-term health effects 

as combustible cigarettes, it stands to reason the secondhand health effects of these 

products may likewise be similar. In fact, Schober and colleagues (2014), as well as 

Pellegrino and colleagues (2012), found that concentrations of particulate matter 

(PM) were significantly higher in an indoor room following e-cigarette use than 

prior to e-cigarette use.  Exposure to PM has been linked to increased hospital 
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admissions and emergency room visits, increased respiratory symptoms, 

exacerbation of chronic respiratory and cardiovascular diseases, decreased lung 

function, and premature mortality (Guaita, Pichiule, Mate, Linares, & Diaz, 2011; 

Halonen et al., 2009; Perez, Tobías, Querol, Pey, & Alastuey, 2012; Samoli et al., 

2008). In addition, Flouris and colleagues (2013) found that passive e-cigarette 

exposure resulted in significant increases in individuals’ serum cotinine levels, 

supporting those passively exposed to aerosol-contaminated air are likely to 

experience the negative health effects of nicotine such as increased insulin 

resistance (USDHHS, 2010), impaired endothelial function (Bhatnagar, 2016; 

Neunteufl et al., 2002), and myocardial remodeling (i.e. hypertrophy and fibrosis). 

Schober and colleagues (2014) also found that concentrations of particle number 

concentrations (PNC) and some volatile organic compounds (VOC; i.e. 1,2-

propamediol, glycerin, and nicotine) were significantly higher in a well-ventilated 

room following ENDS use, compared to prior to ENDS use, and these toxic 

particles have been shown to become deposited in the lung, which potentially 

disrupts respiratory function. These findings are problematic given that 80% of e-

cigarette users endorse the percption that e-cigarettes as less harmful to the health 

of passive bystanders than combustible cigarettes (Foulds et al., 2011) and only 

21.5% of adults endorse the perception that secondhand ENDS exposure can cause 

“a lot of harm” to children (Nguyen, Tong, Marynak, & King, 2017). 

Bans and Rates of Exposure to Secondhand Smoke. Given there is no 

safe level of SHS exposure (Centers for Disease Control and Prevention, 2018), 
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implementing smoking bans has been made a public health priority over more 

recent years (Leatherdale & Ahmed, 2009). Research strongly supports 

comprehensive smoke-free policies that prohibit smoking in indoor public areas – 

such as workplaces and restaurants – are highly effective in improving air quality 

and reducing exposure to secondhand smoke (Bohac et al., 2010; Marin & Diaz-

Toro, 2011; Repace, 2004; Zhang, Bondy, Chiavetta, Selby, Ferrence, 2010). While 

the primary purpose of smoke-free laws and policies has been to protect 

nonsmokers from secondhand smoke, they have also been effective in increasing 

smoking cessation among prior smokers (Bauer, Hyland, Steger, & Cummings, 

2005; Fichtnberg & Glantz, 2002), reducing cigarette consumption among 

continuing smokers (Bauer et al., 2005; Fichtnberg & Glantz, 2002; Hopkins et al., 

2010), as well as reducing smoking initiation among youth (Siegel, Albers, Cheng, 

Hamilton, & Biener, 2008; USDHHS, 2006).  

While policies have been implemented to protect individuals from SHS in 

public areas, most states have not extended policies to private properties such as 

families’ homes or vehicles (Centers for Disease Control and Prevention, 2015) and 

few U.S. adults have implemented their own smoke-free rules for these settings 

(King, Dube, & Homa, 2013). For instance, 73% of U.S. adults fail to adopt smoke-

free rules in vehicles and 29% fail to adopt smoke-free rules in the home (King et 

al., 2013; Matt, Bernert, & Hovell, 2008). This is important given that homes and 

vehicles are currently the most common sources of SHS exposure (Leatherdale, 

Smith, & Amen, 2008; Shields, 2007). Moreover, home smoking restrictions – 
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limiting or banning cigarette smoking in the home – have also been shown to 

reduce exposure of nonsmokers and children to secondhand smoke (SHS; Centers 

for Disease Control and Prevention, 2010), as well as to increase smoking cessation 

among current smokers (Farkas, Gilpin, Distefan, & Pierce, 1999; Hyland et al., 

2009; Pizcani et al., 2004), reduce daily cigarette consumption among continuing 

smokers (Gilpin, White, Farkas, & Pierce, 1999; Kegler & Malcoe, 2002), increase 

quit attempts among current smokers (Borland et al., 2006), reduce relapse among 

previous quitters (Hyland et al., 2009), and reduce smoking uptake among children 

of smokers (Andersen, Leroux, Bricker, Rajan, & Peterson, 2004; Fisher, 

Winickoff, Camargo, Colditz, & Frazier, 2007; Proescholdbell, Chassin, & 

MacKinnon, 2000). In addition, vehicle smoking restrictions – limiting or banning 

cigarette smoking in vehicles – is related to the number of cigarettes smoked each 

day (Kegler & Malcoe, 2002). Importantly, preliminary studies have suggested 

veterans in both smoking and nonsmoking households are less likely to implement 

smoke-free rules in the home than are those in the general population (Zhang et al., 

2014), suggesting the need for interventions that reduce cigarette smoking and SHS 

exposure among this population. 

Bans and Rates of Exposure to Secondhand Vapors. Given the 

documented secondhand health risks associated with ENDS, the Surgeon General 

released a report recommending use of e-cigarettes be prohibited in all indoor areas 

(USDHHS, 2016).  However, while most states have specific laws restricting the 

use and purchase of ENDS by age, many states have not included ENDS in smoke-
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free laws, few states have enacted laws specifically restricting ENDS in public 

areas, and no laws have been extended to restrict ENDS use in private properties 

such as families’ homes or vehicles (American Nonsmokers’ Rights 

Foundation[ANRF], 2014). A population at particularly high risk for exposing 

others to secondhand vape includes veterans, as veterans are predicted to have 

higher rates of ENDS use relative to the general population, endorse the perception 

of e-cigarette vapor as less harmful to others than secondhand smoke (Hall et al., 

2017; Hefner et al., 2016), and are less likely to implement smoke-free rules in the 

home than the general population (Zhang et al., 2014). Specifically, student 

veterans may be at particularly high risk given most student veterans are 25-34 

years-old (Institute for Veterans and Military Families & Student Veterans of 

America, 2017) – with young adults being more likely to use ENDS than older 

adults (Mcmillen et al., 2015; National Academies of Sciences, Engineering, and 

Medicine, 2018). In addition, approximately 46% of student veterans report having 

children living in the household (Student Veterans of America, 2017). However, no 

literature to date has examined the prevalence of vaping restrictions/bans in the 

homes and vehicles of student veterans or has sought to identify demographic, 

social, and environmental factors that contribute to the adoption of home and 

vehicle vaping bans.  

 

Study Rationale and Justification 

Research has substantiated that inhalation of ENDS vapor can cause 
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significant damage to an individuals’ health, the most notable health effects of 

which include reduced pulmonary function, as evidenced by problems with 

respiration (Kumral et al., 2016; McConnell et al., 2017; Vardavas et al., 2012), 

and reduced cardiac function, as evidenced by endothelial dysfunction and 

oxidative stress (Alzahrani et al., 2018; Antoniewicz et al., 2016; Carnevale et al., 

2016; Moheimani et al., 2017). However, despite these documented health effects, 

ENDS use is continuing to increase at a substantial rate among adults in the U.S. 

(Aguka et al., 2014; National Health Interview Survey, 2016). Additionally, 

preliminary evidence suggests exposure to secondhand vape may be associated 

with numerous negative health effects (Flouris et al., 2013; Pellegrino et al., 2012; 

Schobr et al., 2014). Despite recommendations by the Surgeon General that e-

cigarettes be prohibited in all indoor areas, most states have not included ENDS in 

smoke-free laws, few states have enacted laws specifically restricting ENDS in 

public areas, and no laws have been extended to restrict ENDS use in private 

properties such as families’ homes or vehicles (American Nonsmokers’ Rights 

Foundation [ANRF], 2014). Therefore, the increasing use of ENDS products is 

likely to produce negative health outcomes among individuals who vape, as well as 

their friends and family who are being exposed to the dangerous toxins from 

secondhand vapors.  

Veterans are a population at high risk for ENDS use because these 

individuals possess numerous demographic and social risk factors associated with 

ENDS use, such as being more likely to identify as white, non-Hispanic, to be 
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divorced or separated (Department of Veteran Affairs, 2016; Routon, 2017), to use 

tobacco or have friends who use tobacco (Brown, 2010; McKinney et al., 1997; 

Miller et al., 2001; USDHHS, 2014), to be diagnosed with a mental health 

condition (Hoge et al., 2006; Hoge et al., 2004; Vasterling et al., 2010), to have an 

alcohol use disorder and to binge drink (CBHSQ, 2015; Hefner et al., 2016), and to 

have a substance use disorder (Hoggart et al., 2017). Student veterans may be a 

sub-population at even higher risk for ENDS use, given student veterans are more 

likely to be younger in age (Student Veterans Association, 2017) and experience 

additional challenges inherent to transitioning from military to civilian life (Elliot et 

al., 2011). For instance, student veterans must adjust to an educational system 

vastly different from the military (Messina, 2015), befriend peers and faculty they 

may feel at odds with (American Council on Education, 2008; Borsari et al., 2017; 

DiRamio et al., 2008; Glasser et al., 2009), and juggle multiple demands not 

experienced by their peers such as children (who are at risk for exposure to 

secondhand vapors) and full-time or part-time employment (Student Veterans of 

America, 2017).  The collective stress of these challenges deems student veterans at 

high risk for ENDS use due to the established relationship between stress and 

increased odds of using ENDS (King et al., 2018). Additionally, student veterans 

are at particularly high risk of exposing others to secondhand vape given their 

predicted higher rates of ENDS use relative to the general population, veterans’ 

reduced likelihood of implementing smoke-free rules in the home than the general 

population (Zhang et al., 2014), and the fact that approximately 46% of student 
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veterans have children who are living in the home (Student Veterans of America, 

2017).  

Veterans’ potential higher rates of ENDS use and secondhand ENDS 

exposure is made more problematic by the fact that veterans are already more 

susceptible to a number of health conditions associated with ENDS, such as 

diabetes (Crammer et al., 2000; Henriksen et al., 1997; Institute of Medicine, 2000; 

Liu et al., 2017), various cancers (i.e. endometrial, breast, pancreatic, and bladder 

cancer; Giovannucci et al., 2010; Yaturu et al., 2017), cardiac-related medical 

problems including arterial disease and coronary heart disease (Boscarino, 2008; 

Boscarino & Chang, 1999; Buckley et al., 2004; Kubzansky et al., 2007; Johnson et 

al., 2010; Schnurr, Spiro, & Paris, 2000), and various pulmonary-related diseases 

including asthma, COPD, and cancer of the esophagus, larynx, oral cavity, and 

lungs (Abraham et al., 2014; Harris et al., 1989; Rivera et al., 2018; Roop et al., 

2007). Relatedly, children of veterans – those most likely to be exposed to the 

veteran’s second hand vapor – may likewise face more health problems than those 

in the general population. Specifically, children of veterans have higher utilization 

of emergency, urgent, and specialist medical care, greater somatic complaints 

(Johnson & Ling, 2012), and greater mental health problems (De Pedro et al., 

2011), which are highly correlated with rates of physical health problems 

(Bhattacharya, Shen, & Sambamoorthi, 2014). This supports that veterans and their 

family members may be populations with higher susceptibility to the negative 

health outcomes associated with ENDS use and secondhand ENDS exposure.  



 43 

Despite veterans’ increased vulnerability to the negative health 

consequences associated with ENDS use, those in the active duty military view 

ENDS as a safer alternative to smoking cigarettes (Hall et al., 2017; Little et al., 

2015), view e-cigarette vapor as less harmful to others than secondhand smoke 

(Hall et al., 2017; Hefner et al., 2016), and view e-cigarettes as safe to use around 

children (Hall et al., 2017). However, little is known about the demographic, 

psychosocial, tobacco-related, and military-related factors that shape veterans’ 

perceptions of ENDS and ultimate use. Unlike previous studies, this study adds to 

the literature by examining health risk perceptions about ENDS among a vulnerable 

population of student veterans. This study builds on existing literature by 

addressing the relationship between suspected predictors of the health perceptions 

of ENDS and the resulting implementation of vaping restrictions/bans in the homes 

and vehicles of student veterans. This information is useful for designing 

interventions to promote and maintain bans on home and vehicle vaping among 

student veterans. Through adopting home and vehicle vaping restrictions, student 

veterans may influence both others’ exposure to secondhand vape as well as their 

own cessation behaviors. These outcomes may be helpful for preserving and 

improving the health of student veterans and their dependents, resulting in 

reductions to the approximately $2.7 billion the Veterans Health Administration 

spends annually on smoking-related health problems (Department of Defense, 

2011).  
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Aims and Hypotheses 

1. To describe rates of past and current use of combustible cigarettes, 

ENDS, and dual products (concurrent combustible cigarette and e-

cigarette use) among student veteran populations.   

Hypothesis 1.1: Student veterans will have higher rates of 

current ENDS use and current dual use, and lower rates of 

current combustible cigarette use, compared to relative rates 

extracted from studies conducted in the general U.S. population.  

2. To examine health risk perceptions associated with ENDS use among 

student veterans. 

Hypothesis 2.1: Student veterans will perceive use of ENDS as 

less harmful than combustible cigarettes. 

Hypothesis 2.2: Student veterans will perceive secondhand 

vapor as less harmful than secondhand exposure to cigarette 

smoke.   

3. To determine the factors associated with health risk perceptions of ENDS 

among student veterans. Primary predictor variables to be examined 

include, but are not limited to, demographic, psychosocial, tobacco-related, 

and military-related factors. 

Hypothesis 3.1:  Student veterans who are younger, less 

educated, non-Hispanic white, single/divorced/not currently 
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living with a partner, and male, will report lower perceptions of 

risk associated with ENDS. 

Hypothesis 3.2: Student veterans with a history of mental health 

and medical health problems will report lower perceptions of 

risk associated with ENDS. 

Hypothesis 3.3: Student veterans who reside with other 

smokers/vapers, who have friends who smoke/vape, who have a 

partner/spouse who smokes/vapes, and who do not have children 

living in the home, will report lower perceptions of risk 

associated with ENDS.  

Hypothesis 3.4: Student veterans who report experiencing more 

military stressors during active duty and greater transition stress 

upon return to civilian life will report lower perceptions of risk 

associated with ENDS.  

4. To determine rates of household and vehicle smoking and vaping 

restrictions/bans implemented by student veterans.  

Hypothesis 4.1: Rates of smoking restrictions/bans in homes 

and vehicles of student veterans will be lower (i.e. more likely to 

expose) than rates of smoking restrictions/bans reported in 

previous studies in the general population.   

Hypothesis 4.2: Rates of vaping restrictions/bans in homes and 

vehicles of student veterans will be lower (i.e. more likely to 
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expose) than rates of vaping restrictions/bans reported in 

previous studies in the general population. 

Hypothesis 4.3: Increased risk perceptions about ENDS will be 

inversely related to exposure behaviors (i.e. more likely to 

restrict) in their homes and vehicles.  

 

Methods 

Participants and Recruitment 

Eligible study participants were required to (i) be 18 years of age or older, 

(ii) be able to read and write English fluently, (iii) have previously served active 

duty in the armed forces of the United States, (iv) have been discharged or released 

from the armed forces under any condition other than dishonorable, (v) be currently 

enrolled in and attending higher education in the United States, and (vi) be a 

current smoker of any combustible tobacco product (i.e. use cigarettes, cigarillos, 

cigars, blunts, bidis, or any other tobacco product), or a current ENDS user (i.e., 

use electronic cigarettes, e-cigarettes, vapes, electronic hookahs, hookah pens, vape 

pens, electronic pipes, or any other electronic vapor products), or a dual user (i.e. 

concurrently use cigarettes/combustible tobacco products and ENDS). Only current 

smokers and vapers were included in the study to examine perceptions about ENDS 

and secondhand exposure to ENDS among high risk individuals who are most 

likely to expose others to tobacco and ENDS products in their homes and vehicles 

and who have a choice in restricting exposure. Approval from the Florida Institute 
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of Technology Institutional Review Board was obtained prior to recruitment and all 

participants were required to provide informed consent prior to completing the 

survey. Participants were recruited through listservs of student veterans who were 

current members of campus chapters of Student Veterans of America. Over 1,500 

campus chapters were contacted to request the survey be distributed to its members, 

across the United States.   

Data Collection Procedures 

Participants were directed to the survey through a link provided on the 

consent form. Participants completed the survey individually, on personal 

computers. The online survey consisted of 61 items and took participants 

approximately 10-15 minutes to complete. To begin the survey, participants were 

required to first provide informed consent, following provision of information 

regarding what the study would entail. Participants verified their eligibility by 

responding to a set of initial questions as described in Appendix B. During the 

survey, participants were able to go back to adjust their answers to questions by 

using the “back” button and to decline a response to any question. They were also 

able to withdraw at any time. The data collected from the surveys were entered into 

a HIPPA-compliant database which de-identified all personal information. 

Participants were provided the option to enter a drawing to win a $100 gift card. 

Participants who chose to withdraw from the study early were still provided the 

option of entering into the prize draw.  
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Measures 

Participants accessed the survey through the Qualtrics website. The data 

collected was saved on a secure server located in the Department of Psychology at 

Florida Institute of Technology. The core components of the survey include the 

following (see Appendix B):  

 Demographics.  Demographic characteristics that were obtained for 

participants included age, gender, race, ethnicity, education level, employment 

status, socioeconomic status (individual and household income), and region of 

residency.  

 Psychosocial. Physical health and mental health status was assessed via 

questions that inquired about previous/current medical and mental health 

diagnoses. Additional psychosocial information obtained included relationship 

status, sexual orientation, number of children, and number of children living in the 

home.  

Military Stress. Participants were asked questions specific to their military 

involvement such as their military branch, rank in the military, when they served 

active duty, and what operation they supported. Participants were also asked about 

stressors they experienced during their time served in the military (Appendix B, 

item 34). Twelve experiences were listed, and participants were asked to select all 

that apply. Experiences related to time served in the military, frequency and length 

of deployments, whether combat was experienced, severity of combat exposure 

(items adapted from the Combat Exposure Scale [CES]; Keane et al., 1989), 
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injuries sustained in the military, and exposure to dangerous chemicals in the 

military. A total military stress score ranging from 0-12 was computed. 

 Transition Stress. Participants were asked about negative experiences they 

endured and negative emotions they experienced related to leaving the military and 

reintegrating into society (Appendix B, item 35). Twelve negative adjustment-

related experiences were listed, and participants were asked to select all that apply. 

A total transition stress score ranging from 0-12 was computed.  

Smoking Status and History. Participants were asked about their past and 

current smoking status. “Ever smokers” were defined as those who had smoked at 

least 100 cigarettes in their lifetime, as defined in prior studies, and who did not 

smoke at the time of the survey (USDHHS, 2016). Participants who denied having 

smoked at least 100 cigarettes in their lifetime were considered “never smokers.” 

“Current smokers” were defined as those who smoked at least 100 cigarettes in 

their lifetime and smoked cigarettes on “some days” or “every day” at the time of 

the survey. Participants were also asked to report on the number of smokers in their 

home and the number of smokers they are close friends with. Responses were 

categorized into 0 smokers, 1-2 smokers, and >3 smokers. In addition, participants 

were asked whether their spouse/partner currently smoked cigarettes. Responses 

were Yes, No, and N/A (No spouse/partner).  

Vaping Status and History. Participants were asked about their past and 

current ENDS use status. “Ever ENDS users” were defined as those who had used 

an e-cigarette or vapor product at least once in their lifetime but not in the previous 
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30 days. “Current ENDS users” were those who reported use of any ENDS product 

at least once in their lifetime and within the previous 30 days. Participants who 

responded they had never used an e-cigarette in their lifetime were considered 

“Never ENDS users.” For those who were “Current ENDS users,” a question 

regarding the level of nicotine they typically use in their device was included. 

Participants were also asked to report on the number of vapers residing in their 

home and the number of vapers they were close friends with. Responses were 

categorized into 0 vapers, 1-2 vapers, and >3 vapers. In addition, participants were 

asked whether their spouse/partner currently uses ENDS products. Responses were 

Yes, No, and N/A (No spouse/partner). Current smokers/ENDS users were 

categorized as dual users (concurrent cigarette and ENDS use) and were also 

eligible for the study.  

Perceptions of Health Risks Associated with ENDS. Participants were 

asked about their perceptions of harm associated with ENDS (8 risk perception 

items), the use of ENDS as an aid to smoking cessation (2 items), and whether they 

perceive ends as “less harmful,” “as harmful," or “more harmful,” to infants and 

children around them relative to combustible cigarettes (1 item). Items were 

adapted from the co-investigator’s previous smoking research (Tyc, Lensing, 

Vukadinovich, & Hovell, 2013) for the current study. Items were rated on a 4-point 

scale ranging from “Strongly Disagree” to “Strongly Agree” or a 3-point scale with 

options of “less harmful,” “as harmful," or “more harmful.” A total health risk 

perception score ranging from 0-24 was computed. Higher risk perception scores 
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were indicative of greater perceptions of harm from e-cigarettes/vapor products. 

The proportion of participants who endorsed individual items was also reported.        

Smoking/Vaping Bans. Participants were asked to report on the smoking 

rules or policies in the family home and vehicle as done in prior studies (Tyc et al., 

2013). In addition, items that asked about vaping rules in the family home and 

vehicle were included. For purposes of this study, a complete ban was defined as a 

100% smoke-free/vape-free home and car (defined as absolutely no smoking of any 

tobacco product or ENDS use inside the family home and car/truck at any time); a 

partial ban was defined as smoking/ENDS use only allowed by certain people or at 

specific times (i.e., when others are not present); and no ban was defined as 

smoking/ENDS use allowed anywhere in the home and car/truck at any time. Ban 

status was categorized separately for combustible cigarette smoking and ENDS use, 

as well as for in the home and in the vehicle. A total ban status was also assigned. 

Scoring for this outcome was dichotomized as complete ban vs. partial/no ban in 

the home and vehicle.  

 

Research Design and Data Analysis 

This study utilized a cross-sectional design. Descriptive statistics, including 

means, standard deviations, and frequencies, were calculated for participant 

demographics, the primary outcomes (rates of tobacco/ENDS use/dual use, health 

risk perceptions of ENDS products, rates of smoking/vaping bans), and all 

covariates. Differences between current smokers, current ENDS users, and dual 
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users, were evaluated when possible. Chi Square tests of independence were used 

to assess for differences between groups for categorical variables; one-way 

ANOVAs and independent samples t-tests were used to assess for differences 

between groups for continuous variables. Chi square tests of independence were 

also used to assess whether participants’ perceived ENDS as less harmful to 

themselves and to others, compared to combustible cigarettes. Linear regression 

models were constructed to examine the association between demographic, 

psychosocial, tobacco-related, and military-related factors, and health risk 

perceptions associated with ENDS. Predictor variables were only retained in the 

final model if they were not significantly related to other predictor variables and if 

they were significantly related to health risk perceptions, based on correlational 

analyses. Chi square goodness of fit tests were used to compare rates of household 

and vehicle smoking and vaping bans found among student veterans to rates 

published in recent studies conducted in the general U.S. population. Preliminary 

analyses were conducted to examine the relationship between covariates and our 

primary outcomes and those that were significant were controlled for as covariates 

in the selected analyses. Data was analyzed using the Statistical Package for the 

Social Sciences (SPSS) –version 25. All analyses were considered significant at the 

p < .05 level. 
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Results 

Participants 

Demographic variables. A total of 789 participants were approached for 

the study. Of these participants, 688 agreed to participate in the study while the 

remaining 110 declined to participate (response rate = 87.2%). Of those who agreed 

to participate, three participants were not 18 years of age or older, 86 had not 

previously served active duty in the armed forces of the U.S., 11 were not currently 

attending higher education in the U.S., and 323 were not current smokers or current 

vapers. The final sample consisted of 256 participants (Mage = 31.52 years, SD = 

8.99, age range: 18-74 years), including 187 men (Mage = 31.73 years, SD = 9.00, 

age range: 18-74 years), 66 women (Mage = 30.52 years, SD = 8.82, age range: 20-

57 years), one individual who identified as gender fluid (Mage = 41.00 years), and 

two individuals who did not disclose their gender. The majority of the participants 

identified as White/Caucasian (n = 201; 78.8%) and Non-Hispanic/Latino (n = 207; 

85.2%). Overall, most participants endorsed a high school diploma as their highest 

level of education completed (n = 132; 51.6%) and most participants were current 

full-time students (n = 224; 87.5%). See Table 1 for additional demographic 

information.  

Psychosocial variables. In reference to participants’ psychosocial 

characteristics, the majority of participants endorsed being married (n = 105; 

41.7%) or single (n = 109; 43.3%) and identified their sexual orientation as 

heterosexual (n = 223; 87.5%). Of those individuals who endorsed having a partner 
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(n = 194; 75.8%), most reported currently living with their partner (n = 130; 

67.0%). Almost half of the participants had at least one child (n = 126; 49.2%). 

While 35.2% (n = 90) of participants endorsed being diagnosed by a health 

professional with a serious medical condition, a majority endorsed being diagnosed 

with a mental health condition (n = 181; 70.7%). See Table 1 for additional 

psychosocial information and Table 2 for additional health diagnosis information. 

Military variables. Regarding participants’ military-related characteristics, 

the majority of the sample served in the Army (n = 111; 43.4%) and identified as 

Enlisted military personnel (n = 250; 98.0%). Most reported being discharged from 

the military 0-5 years ago (n = 166; 65.1%) while fewer reported being discharged 

more than five years ago (n = 89; 34.8%). The most common operations supported 

included Operation Enduring Freedom (OEF; n = 73; 43.7%). See Table 1 for 

additional military-specific information.  

Vaping and smoking variables. Within the current study, it was found that 

41.0% were current smokers (n = 105), 30.9% were current vapers (n = 79), and 

28.1% were dual users (n = 72). Of those who endorsed being a current vaper, most 

agreed their e-liquid usually contains nicotine (n = 117; 77.0%), while fewer 

disagreed (n = 29; 19.1%), and even fewer were not sure (n = 6; 3.9%). In addition, 

of those who endorsed being a current vaper, approximately half affirmed they 

have ever used an e-cigarette to inhale other products such as CBD oil (n = 77; 

50.7%). The most common reasons provided for using ENDS products included 

trying to quit other tobacco products (n = 76; 29.7%), being less harmful than other 



 55 

tobacco products (n = 63; 24.6%), and able to be used where other tobacco 

products cannot (n = 63; 24.6%). See Table 3 for descriptive information related to 

reasons for ENDS product use and Table 1 for additional vaping/smoking 

information.  

ENDS health risk perception variables. The mean risk perception score 

for the total sample was 12.81 (SD = 5.12), indicating an overall moderate risk 

perception of ENDS devices. Descriptive information for the risk perception scores 

for the total sample and for participants by smoking/vaping status is presented in 

Table 1. Responses for individual items on the risk perception scale are presented 

for participants by smoking/vaping status in Table 4.  

Hypothesis 1 

Hypothesis 1.1. To investigate the relative proportion of student veterans 

who endorsed being a current smoker, a current ENDS user, and a current dual user 

in the current study, percentages of participants who fell into each of these 

categories were computed and compared to the relative proportion of individuals 

who fell into each of these respective categories in recent nationally representative 

studies. Within the current study, it was found that 41.0% of the sample were 

current smokers (n = 105), 30.9% were current vapers (n = 79), and 28.1% were 

dual users (n = 72). Results of chi square goodness of fit tests demonstrated rates of 

product use among student veterans were significantly different than what would be 

expected based on published rates of product use found in the Health eHeart Study, 

χ2(2, N = 256) = 42.52, p < .001, in which 60.9% of adults were current smokers, 
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20.6% were current vapers, and 18.5% were dual users (Wang et al., 2018). Follow 

up chi square goodness of fit testing comparing product use rates in the current 

study to those in the Health eHealth Study showed student veterans were more 

likely to be current vapers (than current smokers), χ2(1, n = 184) = 30.38, p < 

0.001, and more likely to be current dual users (than current smokers), χ2(1, n = 

177) = 29.91, p < 0.001. 

Chi square testing and one-way ANOVAs were conducted to examine the 

association between demographic, psychosocial, military-related, tobacco-related 

variables and student veterans’ current smoking/vaping status. For these analyses, 

current smokers, current vapers, and current dual users were compared to each 

other across outcomes. Frequencies for these variables by student veterans’ current 

vaping status are presented in Table 1. Of the demographic variables assessed, 

student veterans’ gender, X2 (4, n = 254) = 4.89, p = .299, race, X2 (10, n = 255) = 

8.44, p = .586, ethnicity, X2 (2, n = 243) = 3.49, p = .175, household income, X2 

(12, N = 256) = 13.53, p = .332, employment status, X2 (2, N = 256) = 0.58, p = 

.750, student status, X2 (2, N = 256) = 1.60, p = .450, and region of residency, X2 

(2, n = 255) = 5.21, p = .074, were not significantly associated with their 

smoking/vaping status. However, student veterans’ age approached significance, 

F(2,226) = 2.72, p = .068, with current dual users being younger in age (M = 29.88, 

SD = 8.07) than current smokers (M = 33.11, SD = 9.75), p = .078, but not current 

vapers (M = 30.96, SD = 8.50), p = 1.00.  
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Of the psychosocial variables assessed, student veterans’ mental health, X2 

(2, N = 256) = 3.04, p = .219, physical health, X2 (2, N = 256) = 2.25, p = .325, 

relationship status, X2 (6, n = 252) = 7.03, p = .319, sexual orientation, X2 (6, n= 

255) = 3.73, p = .713, and presence of children in the home, X2 (2, n = 255) = 2.29, 

p = .319, were not significantly associated with their current smoking/vaping status. 

However, student veterans’ living situation was significantly related to 

smoking/vaping status, X2 (2, n = 194) = 6.54, p <.05, with current dual users being 

less likely to be living with their partner (n = 32; 55.2%) compared to current 

smokers (n = 55; 76.4%), X2 (1, n = 130) = 6.53, p <.05, but not compared to 

current vapers (n = 43; 67.2%), X2 (1, n = 122) = 1.86, p = .173.  

 In terms of the military variables assessed, student veterans’ military 

branch, X2 (8, N = 256) = 10.10, p = .258, military rank, X2 (2, n = 255) = 0.25, p = 

.883, time since discharge from the military, X2 (8, n = 255) = 2.24, p = .973, and 

operation supported, X2 (8, n = 167) = 13.34, p = .101, were not significantly 

associated with their smoking/vaping status. In addition, level of transition stress 

did not significantly differ depending on student veterans’ smoking/vaping status, 

F(2,251) = 0.24, p = .784. However, student veterans’ level of military stress was 

significantly different depending on their smoking/vaping status, F(2,252) = 3.34, p 

< .05. Current smokers endorsed higher military stress (M = 4.63, SD = 3.59) 

compared to current dual users (M = 3.40, SD = 2.75), p < .05, but not compared to 

current vapers (M = 3.85, SD = 3.04), p = .311. There was no significant difference 
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in the level of military stress reported by current dual users and current vapers, p = 

1.00.  

When analyzing tobacco-related variables, student veterans’ 

smoking/vaping status was significantly related to the number of smokers in the 

home, X2 (2, N = 256) = 40.94, p <.001, the number of vapers in the home, X2 (2, n 

= 255) = 91.78, p <.001, partner smoking status, X2 (2, n = 177) = 9.79, p <.01, 

partner vaping status X2 (2, n = 176) = 33.55, p <.001, and the number of close 

friends who smoked, X2 (2, N = 256) = 24.52, p <.001, but not the number of close 

friends who vaped, X2 (2, n = 255) = 5.42, p = .067. Follow up chi square tests 

revealed current smokers (n = 75, 71.4%) and dual users (n = 52; 72.2%) were 

more likely to live with smokers compared to current vapers (n = 23, 29.1%), X2 (1, 

n = 184) = 32.43, p <.001, X2 (1, n = 151) = 28.00, p <.001, respectively, but 

current smokers and current dual users were equally likely to live with smokers, X2 

(1, n = 177) = 0.01, p = .908. In terms of the number of vapers in the home, current 

vapers (n = 55, 69.6%) and dual users (n = 57; 80.3%) were both more likely to live 

with vapers compared to current smokers (n = 15, 14.3%), X2 (1, n = 184) = 58.56, 

p <.001, X2 (1, n = 177) = 76.32, p <.001, respectively, but current vapers and dual 

users were equally likely to live with vapers, X2 (1, n = 151) = 2.25, p = .134. 

Follow-up chi square tests further revealed current smokers were more 

likely to have partners who smoked (n = 25, 37.9%) compared to current vapers (n 

= 9; 15.5%), X2 (1, n = 124) = 7.76, p <.01, but not compared to current dual users 

(n = 21; 39.6%), X2 (1, n = 119) = 0.04, p = .846. Current dual users were also 
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more likely to have partners who smoked compared to current vapers, X2 (1, n = 

111) = 8.16, p <.01. Relatedly, current vapers were more likely to have partners 

who vaped (n = 18, 31.6%) compared to current smokers (n = 2; 3.0%), X2 (1, n = 

123) = 18.31, p <.001, but not compared to dual users (n = 26; 49.1%), X2 (1, n = 

110) = 3.50, p = .062. Current dual users were also more likely to have partners 

who vaped compared to current smokers, X2 (1, n = 119) = 34.61, p <.001. Finally, 

current smokers were more likely to have friends who smoked (n = 94, 89.5%) 

compared to current vapers (n = 48; 60.8%), X2 (1, n = 184) = 21.17, p <.001, but 

not compared to current dual users (n = 61; 84.7%), X2 (1, n = 177) = 0.91, p = 

.342. Those who were current dual users were also more likely to have close 

friends who smoked compared to current vapers, X2 (1, n = 151) = 10.77, p = .001. 

Hypothesis 2 

Hypothesis 2.1. To investigate the hypothesis that student veterans will 

perceive use of ENDS as less harmful than use of combustible cigarettes, chi 

square testing was conducted. Participants were asked to respond to the statement 

“E-cigarettes/electronic vapor products are a safer alternative to combustible 

cigarettes, on a four-point scale from “Strongly Disagree” to “Strongly Agree.” For 

the purposes of the analysis, responses were dichotomized into the categories 

“Strongly Agree/Agree” and “Strongly Disagree/Disagree.” Results indicated a 

significantly greater proportion of student veterans “Agreed” (n = 152; 72.4%) than 

“Disagreed” (n = 58; 27.6%) that e-cigarettes/electronic vapor products are a safer 

alternative to combustible cigarettes, X2 (1, n = 210) = 42.08, p < .001 (See Table 
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4).  

Hypothesis 2.2.  To investigate the hypothesis that student veterans will 

perceive secondhand vapor as less harmful than secondhand exposure to cigarette 

smoke, chi square testing was likewise conducted. Participants were asked to 

respond to the statement “Use of e-cigarettes/electronic vapor products is ________ 

to adults and children around me than regular cigarettes”, on a three-point scale of 

which responses included “Less harmful,” “Equally harmful,” and “More harmful.” 

Results indicated the proportion of student veterans who perceived e-cigarettes as 

less harmful, equally harmful, and more harmful to adults and children around 

them than regular cigarettes were not equally distributed, X2 (2, n = 255) = 120.31, 

p < .001. A significantly greater proportion of student veterans perceived e-

cigarettes as less harmful to adults and children around them than regular cigarettes 

(n = 157; 61.6%) compared to the proportion of student veterans who perceived e-

cigarettes as equally harmful than regular cigarettes (n = 84; 32.9%), X2 (2, n = 

255) = 120.31, p < .001, and more harmful than regular cigarettes (n = 14; 5.5%), 

X2 (2, n = 255) = 120.31, p < .001.    

Hypothesis 2.3. To investigate the hypothesis that health risk perceptions 

associated with ENDS will vary depending on participants’ current smoking/vaping 

status, a one-way ANOVA was conducted (See Table 1). Results of the ANOVA 

showed student veterans’ health risk perception scores were significantly different 

depending on their smoking/vaping status, F(2,251) = 42.26, p <.001. Student 

veterans who were current vapers endorsed lower health risk perceptions (M = 
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9.73, SD = 4.57) compared to current smokers (M = 15.74, SD = 4.09), and current 

dual users (M = 11.99, SD = 4.83). In addition, student veterans who were current 

dual users endorsed significantly lower health risk perceptions compared to current 

smokers.  

Further analyses sought to compare responses of student veterans based on 

their current smoking/vaping status on each of the eight individual risk perception 

items (See Table 4). For these analyses, frequencies and percentages of current 

vapers’, current smokers’, and duals users’ responses are presented, although only 

current vapers and current smokers were compared to reduce the number of 

analyses (and associated error) and to maintain clarity of results. Responses were 

dichotomized into the categories “Strongly Agree/Agree” and “Strongly 

Disagree/Disagree.” Results of the analyses supported student veterans who were 

current vapers were more likely to disagree with each of the risk perception items 

that depicted ENDs as being harmful to the health of the user or to others, as 

compared to current smokers. Results also demonstrated student veterans who were 

current vapers were more likely to agree with each of the health risk perception 

items that depicted ENDs as being safer than regular cigarettes to the health of the 

user and to others, as compared to current smokers. See Table 4 for responses to 

specific risk perception items by student veterans’ smoking/vaping status.  

Hypothesis 3 

 Hypothesis 3.1., 3.2, 3.3., and 3.4. To examine the relationship between 

demographic, psychosocial, tobacco-related, military-related variables, and risk 
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perceptions associated with ENDS, a linear multiple regression analysis was 

conducted (See Table 5). Predictor variables were only included if they were not 

significantly related to other predictor variables, to ensure the assumption of 

multicollinearity was not violated, and if they were significantly related to health 

risk perceptions in preliminary correlational analyses. Presence of vapers in the 

home (yes/no), presence of smokers in the home (yes/no), presence of friends who 

smoked (yes/no), and gender (male/female), were entered as independent variables 

into the model. The overall model was significant, such that all four variables 

together explained 20% of the variance in perceptions of risk, R2 = .20, F(4, 245) = 

15.35, p <.001. When all factors were included, the presence of vapers living in the 

home (b = -3.91, p < .001), the presence of smokers living in the home (b = 1.58, p 

< .05), and gender (b = -1.51, p < .05), significantly predicted student veterans’ 

health risk perception scores. Compared to having no vapers living in the home, 

student veterans who lived with vapers had significantly lower health risk 

perceptions associated with ENDS. Compared to women, men had significantly 

lower health risk perceptions associated with ENDS. In contrast, student veterans 

who lived with smokers in the home had significantly higher health risk 

perceptions than student veterans who did not have smokers living in the home. 

Finally, having friends who smoked approached significance as a predictor (b = 

1.41, p = .06), such that student veterans with friends who smoked had higher 

health risk perceptions than those who did not have friends who smoked. A 

summary of the regression analysis can be found in Table 5. 
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To further investigate whether health risk perceptions of student veterans 

differed depending on their specific experiences in the military and their 

experiences transitioning from the military to civilian life, multiple independent t-

tests were conducted. The experience of a specific stressful military or transition 

experience was coded as present or absent for the analyses. Results showed an 

overall significant mean difference in health risk perception scores based on 

whether or not student veterans experienced firing rounds at the enemy during their 

time in the military, t(251) = -2.05, p <.05, whether or not they experienced being 

fired at by the enemy during their time in the military, t(252) = -2.01, p <.05, as 

well as whether or not student veterans experienced competing demands that 

interfere with the ability to succeed in school, t(252) = 6.32, p <.05. Student 

veterans who endorsed firing rounds at the enemy during their time in the military 

(M = 14.12, SD = 5.87) had significantly higher health risk perceptions than student 

veterans who denied firing rounds at the enemy (M = 12.48, SD = 4.90). Likewise, 

student veterans who endorsed being fired at by the enemy during their time in the 

military (M = 13.80, SD = 5.26) had significantly higher health risk perceptions 

than those who denied being fired at by the enemy (M = 12.39, SD = 5.04). In 

addition, student veterans who endorsed having competing demands that interfere 

with their ability to succeed in school, such as children or employment (M = 14.00, 

SD = 4.87), had significantly higher health risk perceptions than student veterans 

who denied having competing demands (M = 12.26, SD = 5.17). However, each of 

these analyses were no longer significant after applying the Bonferroni correction. 
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There were no other significant differences in health risk perception scores based 

on whether student veterans experienced any of the other 10 stressful military 

experiences or 11 transition experiences investigated.   

Hypothesis 4 

Hypothesis 4.1. To investigate the hypothesis that rates of smoking 

restrictions/bans in homes and vehicles of student veterans will be lower (i.e. more 

likely to expose) than rates reported in previous studies in the general population, 

frequencies were computed and compared to those reported in recent national 

studies, using chi square goodness of fit tests. Within the current study, it was 

found that 83.6% of student veterans endorsed implementing a complete smoking 

ban in the home (n = 214), while 10.5% reported implementing a partial ban in the 

home (n = 27) and 5.1% reported implementing no ban (n = 13). In terms of vehicle 

smoking bans, 51.2% of student veterans endorsed implementing a complete 

smoking ban in the family vehicle (n = 131), while 35.5% reported implementing 

partial bans in the family vehicle (n = 91), and 9.8% reported implementing no ban 

(n = 25). Rates of smoking bans in the home and vehicle are presented in Table 6.  

To compare rates obtained in the current study to those reported in previous 

studies, the current study categorized bans into one of two groups, as either a 

complete ban or a partial/no ban. A “complete ban” was defined as completely 

restricting smoking in the home/vehicle and a “partial/no ban” was defined as 

allowing smoking under certain circumstances, such as allowing smoking when 

windows are open in the home/vehicle, or having no rules for restricting smoking 
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in the home/vehicle. For the household ban analysis, our study rate of 83.6% of 

participants who completely banned smoking in the home was compared to a 

published rate of 83.0% of the U.S. population who completely banned smoking in 

the home as reported in the 2010-2011 Tobacco Use Supplement to the Current 

Population Survey (TUS-CPS (King, Patel, & Babb, 2014). Rates of complete 

smoking bans in the homes of student veterans were comparable to rates of 

complete smoking bans reported in the general U.S. population, χ2(1, n = 254) = 

0.28, p = .595. For the vehicle ban analysis, our study rate of 51.2% of student 

veterans who completely banned smoking in the vehicle was compared to a 

published rate of 78.1% of the U.S. population who completely banned smoking in 

the vehicle as reported in the 2012-2013 National Adult Tobacco Survey (Kruger, 

Jama, Homa, Babb, & King, 2015). Rates of complete smoking bans in the vehicles 

of student veterans were significantly lower than rates of complete smoking bans in 

vehicles reported in the general U.S. population, χ2(1, n = 247) = 90.72, p < .001. 

 Hypothesis 4.2. To compare the rates of vaping restrictions/bans in homes 

and vehicles of student veterans to rates of smoking/vaping restrictions/bans 

reported in previous studies in the general population, rates of bans were computed 

for the current sample and compared to rates reported in previous studies. Within 

the current study, it was found that 30.4% of student veterans endorsed 

implementing a complete vaping ban in the home (n = 78), while 34.8% reported 

implementing a partial ban in the home (n = 89) and 34.8% reported implementing 

no ban (n = 89). In terms of vehicle vaping bans, 27.7% of student veterans 
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endorsed implementing a complete vaping ban in the family vehicle (n = 71), while 

34.8% reported implementing partial bans in the family vehicle (n = 89), and 

35.2% reported implementing no ban (n = 90). Rates of vaping bans in the home 

and vehicle are presented in Table 6. 

To compare rates obtained in the current study to those reported in previous 

studies, the current study categorized vaping bans into one of two groups, as either 

a complete ban or a partial/no ban. A “complete ban” was defined as completely 

restricting vaping in the home/vehicle and a “partial/no ban” was defined as 

allowing vaping under certain circumstances, such as allowing vaping when 

windows are open in the home/vehicle, or having no rules for restricting vaping in 

the home/vehicle. For the household ban analysis, our study rate of 30.5% of 

participants who completely banned vaping in the home was compared to a 

published rate of 83.0% of the U.S. population who completely banned smoking in 

the home as reported in the 2010-2011 TUS-CPS (King, Patel, & Babb, 2014) and 

was then compared to a published rate of 28.5% of U.S. participants who 

completely banned vaping in the home as reported in the 2016 International 

Tobacco Control Four Country Smoking and Vaping (ITC 4CV1) Survey (Nahhas 

et al., 2019). Rates of complete vaping bans in the homes of student veterans were 

significantly lower than rates of complete smoking bans in the homes of those in 

the general U.S. population, χ2(1, N = 256) = 32.91, p <.001, but were comparable 

to rates of vaping bans in the homes of those in the general U.S. population, χ2(1, N 

= 256) = 0.49, p =.485. For the vehicle ban analysis, our study rate of 27.7% of 
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student veterans who completely banned vaping in the vehicle was compared to a 

published rate of 78.1% of the U.S. population who completely banned smoking in 

the vehicle as reported in the 2012-2013 National Adult Tobacco Survey (Kruger, 

Jama, Homa, Babb, & King, 2015). Rates of complete vaping bans in the vehicles 

of student veterans were significantly lower than rates of complete smoking bans in 

vehicles reported in the general U.S. population, χ2(1, n = 250) = 6.18, p < 0.05. To 

our knowledge, there are currently no published rates of complete vaping bans in 

vehicles among the general U.S. population. See Table 6 for rates of vaping and 

smoking bans obtained in the current study. 

Further analyses revealed student veterans were more likely to implement a 

complete ban from smoking in the home (n = 140; 95.9%) than a complete ban 

from vaping in the home (n = 6; 4.1%), X2 (1, n = 146) = 122.99, p <.001. Student 

veterans were also more likely to implement a complete ban from smoking in the 

vehicle (n = 84; 75.7%) than a complete ban from vaping in the vehicle (n = 27; 

24.3%), X2 (1, n = 111) = 29.27, p <.001. In addition, supplementary analyses also 

revealed student veterans were more likely to implement a complete ban from 

smoking in the home (n = 89; 89.9%) than a complete ban from smoking in the 

vehicle (n = 10; 10.1%), X2 (1, n = 99) = 63.04, p <.001. However, student veterans 

were no more likely to implement a complete ban from vaping in the home (n = 21; 

60.0%) than a complete ban from vaping in the vehicle (n = 14; 40.0%), X2 (1, n = 

35) = 1.40, p =.237. See Table 7 for rates of smoking and vaping bans implemented 

based on location (home and vehicle). 
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Hypothesis 4.3. To investigate the relationship between student veterans’ 

risk perceptions associated with ENDS and home and vehicle vaping bans, 

independent t-tests were conducted. For the analysis, ban item responses were 

dichotomized into two categories defined as those who completely banned ENDS 

vs. those who implemented partial ENDS bans/no ENDS bans. Results revealed the 

mean score of perceived risk was significantly higher among student veterans who 

reported implementing a complete vaping ban in their home (M = 15.86, SD = 4.39) 

compared to those who reported a partial/no vaping ban in the home (M = 11.50, 

SD = 4.87), t(252) = 6.73, p <.001. Similarly, the mean score of perceived risk was 

significantly higher among student veterans who reported implementing a complete 

vaping ban in their vehicle (M = 15.99, SD = 4.10) compared to those who reported 

a partial/no vaping ban in their vehicle (M = 11.47, SD = 4.89), t(252) = 6.86, p 

<.001. 

Additionally, specific items on the risk perception measure were examined 

to identify their association with ban status (See Table 8). For these analyses, risk 

perception item responses were dichotomized into two categories, “Strongly 

Agree/Agree” vs. “Strongly Disagree/Disagree.” Ban item responses were likewise 

dichotomized into two categories defined as those who completely banned ENDS 

in both their homes and vehicles vs. those who implemented partial bans/no bans in 

the home and vehicle. In these analyses, risk perceptions were significantly related 

to ENDS ban status. Student veterans who implemented complete vaping vans in 

the home and vehicle were more likely to agree with each of the risk perception 
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items that depicted ENDs as being harmful to the health of the user or to others, as 

compared to student veterans who did not implement complete vaping bans. An 

exclusion was that student veterans who “agreed” that using e-cigarettes is harmful 

to their health were not significantly more likely to implement a complete ban (n = 

55; 91.7%) than student veterans who “disagreed” that using e-cigarettes is harmful 

to their health (n = 160; 84.2%), X2 (1, N = 256) = 2.12, p = .147. Results also 

supported student veterans who implemented complete vaping bans in the home 

and vehicle were more likely to disagree with each of the health risk perception 

items that depicted ENDs as being safer than regular cigarettes to the health of the 

user and to others, as compared to student veterans who did not implement 

complete vaping bans. See Table 8 for responses to specific risk perception items 

by type of ban implemented.  

 

Discussion 

Extensive literature has conclusively demonstrated the harmful effects of 

smoking on individuals’ health while research investigating the net public health 

effect of ENDS has been somewhat more controversial (National Academies of 

Sciences, Engineering, and Medicine, 2018). Nonetheless, the increasing popularity 

of ENDS has contributed to a surge in research resulting in increased evidence 

supporting inhalation of ENDS vapor as significantly damaging to the users’ 

health, including reduced pulmonary function (Kumral et al., 2016; McConnell et 

al., 2017; Vardavas et al., 2012), and reduced cardiac function (Alzahrani et al., 
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2018; Antoniewicz et al., 2016; Carnevale et al., 2016; Moheimani et al., 2017). 

Importantly, veterans are a population more vulnerable to the negative health 

effects of ENDS due to their unique experiences in the military. Despite their 

increased susceptibility to negative health effects, results from this study indicated 

that 41.0% of student veterans were current smokers, 30.9% were current vapers, 

and 28.1% were dual users, supporting student veterans were more likely to be 

current vapers and current dual users, than those in the general population (Wang et 

al., 2018). While these results compliment temporal trends of increasing ENDS use 

and decreasing combustible cigarette use reported in previous studies, these trends 

may be exaggerated among student veterans. These findings are problematic not 

only because of veterans’ increased health vulnerablity, but also because student 

veterans are more likely to concurrently use both ENDS and combustible 

cigarettes, leading to synergistic health effects that are more detrimental to this 

vulnerable population. 

This study was the first to examine risk factors between current smokers, 

current vapers, and dual using student veterans. Our study supported few group 

differences in terms of demographic and psychosocial variables. Instead, most of 

the variablity between groups was accounted for by tobacco-related factors 

including the presence of other smokers/vapers in the household, partner 

smoking/vaping status, and presence of friends who smoked/vaped. Specifically, 

current smokers and dual users were more likely to live with other smokers, to have 

partners who smoked, and to have close friends who smoked, compared to current 
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vapers. Likewise, current vapers and dual users were more likley to live with other 

vapers, to have partners who vaped, and to have close friends who vaped, compared 

to current smokers. These results support social exposure to vaping/smoking 

behaviors may influence student veterans’ decision to smoke and/or vape, which 

should clearly be addressed in interventions for reducing smoking and vaping. 

Social exposure to vaping/smoking may be modified by promoting bans/restrictions 

for ENDS and combustible cigarettes in public spaces, workplaces, as well as in 

homes and vehicles.   

While the majority of veterans in our study recognized that ENDs use could 

be harmful to their health, results indicated student veterans perceived ENDS use as 

less harmful than combustible cigarette use. Likewise, they were more likely to 

endorse use of e-cigarettes as being “less harmful” to adults and children around 

them than regular cigarettes. Health risk perception scores were lowest among 

vapers when compared to smokers and dual users. In line with these findings, the 

most common reasons cited by student veterans for using ENDS included their 

perception of them as a safer alternative to combustible cigarettes and because 

ENDS could help them quit smoking. Yet, 28% of the veterans in our sample 

concurrently smoked and vaped. Therefore, psychoeducation about the health risks 

associated with firsthand and secondhand ENDS exposure, as well as the lack of 

definitive evidence regarding ENDS as a cessation tool and its potential to delay or 

discourage smoking cessation (Adkison et al., 2013; Al-Delaimy, Myers, Leas, 

Strong, & Hofstetter, 2015; Brose, Hitchman, Brown, West, & McNeill, 2015b; 
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Christensen, Welsh, & Faseru, 2014; Shi et al., 2017; Grana, Popova, & Ling, 

2014; Manzoli et al., 2015; Popova & Ling, 2013; Prochaska & Grana, 2014; 

Vickerman, Carpenter, Altman, Nash, & Zbikowski, 2013), is certainly warranted 

for student veterans.    

Importantly, this study also sought to determine risk factors associated with 

risk perceptions of ENDS in student veterans, and found that many of the same risk 

factors that influence risk perceptions in the general population may also influence 

the attitudes of student veterans. Results suggested that personal vaping/smoking 

status, presence of vapers in the home, presence of smokers in the home, presence 

of friends who smoked, and gender, may play an important role in influencing 

perceptions of harm associated with ENDS and ENDS use. Similar to the general 

population, student veterans who are male, as well as those exposed to others who 

vape, are less likely to perceive vaping as harmful.  

Interestingly, student veterans’ unique experiences in the military or in 

transitioning from the military to civilian life did not appear to impact their risk 

perceptions or their smoking/vaping status. This may be due to the fact that risk 

perceptions among this population were low overall, given the study only enrolled 

participants who were current users of either ENDS or cigarettes and the 

demonstrated inverse relationship between product use and perceived risk.  

Differences in individuals’ risk perception scores, based on their levels of 

military/transition stress, may be more salient if current ENDS users were 

compared to those who never smoked or used ENDS products. Additionally, the 
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lack of relationship between vaping/smoking status or risk perceptions and 

military/transition variables may be explained, in part, by the current study failing 

to investigate the military/transition variables that most increase student veterans’ 

stress and thus, potential for product use. Relatedly, while some veterans may 

experience increased levels of distress from their experiences in the military, 

resulting in greater susceptibility to product use (and lower perceptions of risk), 

others may experience post-traumatic growth, resulting in less susceptibility to 

product use (and higher perceptions of risk). Future studies should also examine 

veterans’ perceptions of stressors experienced in the military and in transitioning 

from the military to civilian life, rather than whether a given military/transition 

stressor occurred to better address the impact of military variables on 

smoking/vaping attitudes and behaviors. Results raise the question as to whether 

smoking/vaping interventions designed for the general population will be equally  

effective with student veterans or whether tailored interventions that address 

military variables, unique to this population, are warranted.          

Increasingly, studies have documented numerous negative health 

consequences associated with secondhand exposure to ENDS, many of which are 

equally as detrimental as the adverse health effects of secondhand smoke (Flouris et 

al., 2013; Pellegrino et al., 2012; Schobr et al., 2014). Despite these increased 

health risks, the current study revealed 16.4% and 48.8% of student veterans failed 

to implement a complete ban from smoking in the home and vehicle, respectively, 

and 69.5% and 72.3% failed to implement a complete ban from vaping in the home 
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and vehicle, respectively. Compared to the general population, student veterans in 

our study were equally likely to implement complete bans for smoking and vaping 

in the home, but were significantly less likely to implement a complete ban for 

smoking in the vehicle. Although no previous studies were available to compare 

rates of complete vehicle vaping bans between student veterans and those in the 

general population, it is assumed that student veterans would be less likely to 

implement a complete ban for vaping in the vehicle than those in the general 

population, based on study trends. Combined, these results suggest that student 

veterans are a population at greater risk for exposing others, including non-

smoking/vaping family members and children, to secondhand smoke and vape. 

This is particularly problematic given that spouses and children of veterans are 

already more susceptible to negative health consequences (De Pedro et al., 2011; 

Johnson & Ling, 2012), combined with the fact that 50.8% of the sample lived with 

a significant other and 36.7% had children living in their home.    

 The current study also revealed student veterans were more likely to 

implement complete bans for smoking in the home than in the vehicle. This is 

concerning in that those who reside with veteran smokers may be protected from 

smoke in their homes but will continue to be exposed to secondhand smoke in 

vehicles, which may reach levels more toxic than those in the home setting 

(Ontario Medical Association, 2005). In contrast, rates of complete bans for vaping 

in both the home and vehicle were equally low. Of note is the finding that student 

veterans who implemented a complete vaping ban in their home and vehicle had 
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significantly higher health risk perceptions compared to those who reported a 

partial/no vaping ban in their homes and vehicles. Therefore, public health 

messaging that targets veterans’ risk perceptions may be necessary to promote 

increased smoking and vaping restrictions across settings to better protect others 

from exposure to dangerous levels of tobacco smoke or ENDS vapors. 

Collectively, the findings from the current study move us toward a better 

understanding of smoking and vaping among student veterans. Our results showed 

that student veterans have higher rates of ENDS use compared to those in the 

general population and that they may be less likely to ban ENDS in vehicles than 

those in the general population, meaning student veterans and their families are at 

high risk for the negative health effects associated with ENDS. In addition, student 

veterans are less likely to implement ENDS bans in the home and vehicle than 

smoking bans in the home and vehicle, suggesting that spouses and children of 

student veterans are likely to be exposed to secondhand vape. Given our study also 

found that health perceptions associated with ENDS were related to both ENDS use 

and implementation of bans among this population, the need for public education 

about the risks associated with ENDS use and interventions that encourage student 

veterans to ban use of these products around their children and other 

nonsmokers/nonvapers is abundantly clear. Ensuring student veterans – particularly 

those who are parents –  have access to accurate information would have a critical 

outreach impact on their children and protect their future health. This study 

addressed many gaps in the current ENDS literature and sets the stage for future 
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research on risk factors associated with ENDS use, which will help guide future 

intervention delivery to those most at risk. 

 

Limitations and Directions for Future Research 

There were several methodological issues inherent to the current study, 

which limit the definitiveness of the conclusions drawn. First, the study is cross-

sectional in design, such that the directionality of the relationship between many of 

the participants’ characteristics and health risk perceptions of ENDS cannot be 

established. Future research should include a longitudinal approach to better 

understand directionality of these relationships. Given the cross-sectional design, 

the findings may not be generalizable to previous and future generations of student 

veterans. This is because some of the examined variables, such as transition stress, 

may be influenced by the culture of the specific war/operation the veteran 

supported, with most of the participants endorsing participation in more recent 

wars/operations. Another limitation to the current study was that the primary 

outcomes were based on self-report. Although the validity of self-reported smoking 

appears to be valid (Caraballo, Giovino, Pechacek, & Mowery, 2001; Gilpin et al., 

1994), the validity of self-reported vaping has not yet been investigated. Moreover, 

only current smokers, current vapers, and dual users were included in the study in 

order to examine perceptions and exposure of ENDS in a high risk sample; 

however, this prevented a comparison of student veterans who smoked and vaped 

to non-smoking/non-vaping veterans on a number of study outcomes. Future 
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research should seek to obtain this information via a nation-wide survey that 

includes student veterans who do not smoke or use ENDS products.  
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Appendix A 

 Letter of Information and Informed Consent 

 

Primary Investigator:  

Katie A. Bartley, M.S. 

Department of Psychology, Florida Institute of Technology 

(P): 321-266-5337 

(E): kbartley2016@my.fit.edu 

 

Co-Investigator: 

Vida L. Tyc, PhD. 

Department of Psychology, Florida Institute of Technology  

 

Purpose of the Study  

The purpose of this study is to learn more about e-cigarette use among U.S. student 

veterans, including the factors that shape veterans’ perceptions of e-cigarettes and 

possible e-cigarette use. E-cigarettes are battery-operated devices that look like a 

cigarette, but do not involve the burning of tobacco. They are also known as e-cigs, 

e-cigars, vapes, vape pens, and other names. If you do not use e-cigarettes, we will 

ask for your opinions about them. In addition, you will be asked about the policies 

and rules about smoking and vaping that you have in your homes and vehicles. This 

information will help us to better understand why student veterans use e-cigarettes. 

 

Eligibility  

In order to participate, you must be 18 years of age or older, be able to read and 

write English fluently, have previously served active duty in the armed forces of 

the United States and been discharged or released from the armed forces under 

conditions other than dishonorable, be currently enrolled in and attending higher 

education in the United States, and be a current smoker of any combustible tobacco 

product (i.e. use cigarettes, cigarillos, cigars, blunts, bidis, or any other tobacco 

product), a current e-cigarette or other electronic vapor product user, or a dual user 

(i.e. smoke and use e-cigarettes at the same time). 

 

Procedures of the Study  

If you are eligible, you will be asked to complete a survey online. The survey will 

consist of questions that ask you about your past and current smoking and vaping 

behaviors, the rules and policies about smoking and vaping in your home and 

vehicle, your medical and mental health history, your experiences in the military, as 

well as your experiences transitioning to civilian life. You will be able to adjust any 

of your responses by pressing the “Back” button to return to previously-completed 

pages. We estimate that the questionnaire will take approximately 10-15 minutes to 

complete.  
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Compensation  

You will be given the choice of providing your email address at the end of the 

survey to be entered into a drawing to win one $100 gift card.  

 

Potential Risks and Benefits   

The risks of participating in this study are minimal and unlikely. However, you will 

be asked questions about your smoking and vaping behaviors as well as your 

military deployment and combat which you may find stressful. You may choose to 

not respond to any question that makes you uncomfortable and are free to 

discontinue your participation at any point during the study. While it is unlikely, 

there is also a risk of loss of privacy. We will keep your study records private and 

confidential and all data will be de-identified and kept in a database that only 

researchers have access to. There will be no direct benefits to you by taking part in 

this study. However, the information obtained from this study may be used to help 

other smokers and vapers in the future.    

 

Discontinuation of the Study  

Participation in this study is voluntary. You are under no obligation to participate 

in this study, and you are free to discontinue the study at any time without 

consequences to you. There is no penalty for not participating. You may refuse to 

answer any questions that we ask you. If you decide to withdraw from the study, 

the information provided by you will not be retained.   

 

Confidentiality  

Your responses will be kept confidential. No identifying information will be 

collected during the course of this survey. All data collected will be entered into a 

HIPAA-compliant database and stored on a password-protected server located in 

the Department of Psychology at Florida Institute of Technology. Only authorized 

researchers will have access to this information.    

 

Questions? 

Any questions about study participation may be directed to Katie A. Bartley 

(Principle Investigator) at kbartley2016@my.fit.edu.  

 

This study has been reviewed and approved by the Institutional Review Board. If 

you have any ethical questions or concerns about the study, these may be directed 

to: 

Dr. Jignya Patel, Chair for the Institutional Review Board 

Institutional Review Board Office, School of Psychology 

150 W University Blvd 

Melbourne, Florida, 32901 

(P): 321-674-8104 

(E): jpatel@fit.edu 
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Consent 

In order to keep your information confidential, your name or signature is not 

required. Please indicate your choice below. Should you choose to participate, you 

will be directed automatically to the survey. 

o I have read the information presented above about a study being conducted 

by Katie A. Bartley (Principle Investigator) of the School of Psychology at 

Florida Institute of Technology. I am 18 years or older, and I understand 

that I may withdraw from the study at any time. I agree to participate in this 

study. 

 

o I have read the information presented about this study and I do not wish to 

participate in this study.   
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Appendix B 

Survey 

You are invited to participate in this study that asks about your tobacco use, use of 

e-cigarettes, your attitudes towards smoking/vaping, your perceptions of harm 

regarding tobacco and/or e-cigarette use, and rules about smoking and vaping in 

your home and vehicle. Thank you very much for your time and support.  

In order to determine your eligibility to participate, please answer the following 

questions: 

 

1. Are you 18 years of age or older? 

o Yes 

o No 

 

2. Have you previously served active duty in the armed forces of the 

United States and were discharged or released under any condition 

other than dishonorable? 

o Yes 

o No 

 

3. Are you currently enrolled and attending higher education in the 

United States?  

o Yes 

o No 

 

4. Have you smoked at least 100 cigarettes in your entire life? (5 packs= 

100 Cigarettes) 

o Yes 

o No 

 

5. How often do you currently smoke cigarettes, including cigarillos, 

cigars, blunts, biddies, or other tobacco products? 

o Every Day 

o Some Days 

o Never 

 

6. Have you ever used an electronic nicotine delivery system (ENDS) 

product including electronic cigarettes, e-cigarettes, e-cigs, vapes, e-

hookahs, hookah pens, vape pens, or electronic vapor product even 

once time in your lifetime? 

o Yes 

o No 
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7. Have you used an electronic nicotine delivery system (ENDS) product 

including electronic cigarettes, e-cigarettes, e-cigs, vapes, e-hookahs, 

hookah pens, vape pens, or other electronic vapor product within the 

last 30 days? 

o Yes, Every Day 

o Yes, Some Days 

o No, I have not used any of these products in the last 30 days 

 

 

Demographics 

Please answer the following questions that inquire about your demographics. 

 

8. What is your current age? 

o _________ 

 

9. What is your race? 

o White/Caucasian 

o Black/African American 

o Asian 

o American Indian/Alaskan Native 

o Hawaiian Native/Other Pacific Islander 

o Biracial/Multiracial 

o Other: __________________ 

 

10. What is your ethnicity? 

o Hispanic/Latino 

o Non-Hispanic/Latino 

 

11. What gender do you identify with? 

o Female 

o Male 

o Transwoman (MTF) 

o Transman (FTM) 

o Gender Fluid 

o Two-spirit 

o Other: ___________________ 

 

12. What sexual orientation do you identify with? 

o Heterosexual (i.e. other-sex attracted) 

o Homosexual (i.e. same-sex attracted) 

o Bisexual 

o Asexual 

o Other: __________ 
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13. How would you describe the region you currently live in? 

o Urban 

o Rural 

 

14. What is your approximate individual total annual income (before 

taxes)? 

o $0-$19,000 

o $20,000-$39,000 

o $40,000-$59,000 

o $60,000-$79,000 

o $80,000-$99,000 

o $100,000-$119,000 

o $120,000 and over 

 

15. What is your approximate household annual income (before taxes)? 

o $0-$19,000 

o $20,000-$39,000 

o $40,000-$59,000 

o $60,000-$79,000 

o $80,000-$99,000 

o $100,000-$119,000 

o $120,000 and over 

 

16. What is your occupational status? 

o Employed full-time 

o Employed part-time  

o On disability 

o Retired 

o Unemployed, but looking 

o Full-time student only (not currently seeking employment) 

o Part-time student only (not currently seeking employment) 

 

17. What is your current educational status? 

o Full-time student 

o Part-time student 

 

18. What is your current occupational status? 

o Student and employed full-time 

o Student and employed part-time 

o Student and on disability 

o Student and retired 

o Student and unemployed, but seeking employment 

o Student only (not currently seeking employment) 



 128 

19. What is your highest level of education completed? 

o High school diploma/GED 

o Technical Degree/Certificate 

o Associate’s Degree 

o Bachelor’s Degree 

o Master’s Degree 

o Doctoral Degree 

o  

20. What type of school are you currently attending? 

o Vocational, trade, or business school 

o Community/State college (Associate’s Degree) 

o University (Bachelor’s Degree) 

o Graduate/Professional School (MA/MS, PhD/PsyD, MBA, MD/DO) 

 

21. What is your current class standing? 

o First year / Freshman 

o Second year / Sophomore 

o Third year / Junior 

o Fourth year / Senior 

o Graduate student 

 

22. What is your current GPA? 

o 0.0-1.9 

o 2.0-2.5 

o 2.6-3.0 

o 3.1-3.5 

o 3.6-4.0 

o This is my first semester, I do not have a GPA 

 

 

Psychosocial 

 

Please answer the following questions that inquire about your psychosocial 

history. 

 

23. What is your current relationship status? 

o Single 

o Married 

o Divorced 

o Widowed 

 

24. Are you currently living with your partner? 

o Yes 

o No 



 129 

o N/A (No spouse / partner)  

 

25. How many children (biological, adopted, and step) do you have? 

o 0 

o 1-2 

o >3 

 

26. How many of your children (biological, adopted, and step) are 

currently living in your home? 

o 0 

o 1-2 

o >3 

 

27. Have you ever been informed by a health professional that you have 

any of the following chronic medical health conditions? (Please select 

all that apply).  

o Asthma 

o Cancer 

o Chronic bronchitis, emphysema, chronic obstructive pulmonary 

disorder (COPD) or other chronic pulmonary disorder  

o Chronic fatigue syndrome 

o Diabetes 

o Gastrointestinal (GI) disorder (e.g. Crohn’s disease, ulcerative 

colitis, irritable bowel syndrome, or bowel incontinence).  

o Heart Disease (e.g. heart attack, congestive heart failure, etc.) 

o Hypertension (high blood pressure) 

o Stroke  

o Traumatic brain injury or other brain-related injury  

o Any physical disability (e.g. quadriplegia, paraplegia, amputation, 

etc.) 

o Other: ________________________ 

 

28. Have you ever been informed by a health professional that you have 

any of the following mental health conditions? (Please select all that 

apply).  

o Anxiety 

o Bipolar Disorder (including mania) 

o Depression (including dysthymia) 

o Obsessive Compulsive Disorder 

o Post-Traumatic Stress Disorder 

o Personality Disorder  

o Schizophrenia 

o Sleep disorder (e.g. insomnia) 

o Neurocognitive Disorder 
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o Alcohol abuse 

o Drug abuse 

o Other: ________________________ 

 

 

 

Military Stress and Transition Stress 

 

Please answer the following questions related to your prior experiences in the 

military and your current experiences as a veteran. 

 

29. When did you serve on active duty in the U.S. Armed Forces? 

o September 2001 or later 

o August 1990-August 2001 (includes Persian Gulf War) 

o May 1975 to July 1990 

o Vietnam era (August 1964 to April 1975) 

o February 1955 to July 1964 

o Korean War (July 1950 to January 1955) 

o January 1947 to June 1950 

o World War II (December 1941 to December 1946) 

o November 1941 or earlier 

 

30.  What operation did you support during your time in the military? 

o Operation Enduring Freedom (OEF) 

o Operation Iraqi Freedom (OIF) 

o Operation New Dawn (OND) 

o Operation Enduring Freedom and Operation Iraqi Freedom (OEF 

and OIF) 

o Operation Enduring Freedom/Operation Iraqi Freedom and 

Operation New Dawn (OEF/OIF and OND) 

o None of the above 

 

31. How long has it been since you were discharged from the military (i.e. 

since you returned to civilian life)? 

o 0-1 year 

o 1-3 years 

o 3-5 years 

o 5-10 years 

o >10 years 

 

32. What was your branch of service? 

o Army 

o Air Force 

o Marine Corps 
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o Navy 

o Coast Guard 

 

33. What was your rank in the military? 

o Officer 

o Enlisted 

 

34. Which of the following did you experience during your time serving 

active duty in the military? (Please select all that apply). 

o I served > 5 years in the military 

o I was deployed > 3 times during my time in the military 

o My longest time deployed was for > 6-months 

o I served in a combat or war zone during my time in the military 

o I fired rounds at the enemy during my time in the military  

o I was fired at by the enemy during my time in the military  

o I saw someone get hit by incoming or outing rounds during my time 

in the military 

o I was in danger of being injured or killed (i.e., being pinned down, 

overrun, ambushed, near miss, etc.) during my time in the military 

o I witnessed someone in danger of being injured or killed (i.e., being 

pinned down, overrun, ambushed, near miss, etc.) during my time in 

the military 

o I was diagnosed with a serious medical condition as a consequence 

of my time in the military (e.g., Traumatic Brain Injury, 

penetrating/open head injury, fractured skull bone, hearing loss, 

vision loss, amputation, etc.) 

o I was diagnosed with a mental health condition as a consequence of 

my time in the military (e.g., anxiety, depression, PTSD, acute stress 

disorder, etc.) 

o I was exposed to environmental hazards such as Agent Orange, 

chemical warfare agents, ionizing radiation, or other potentially 

toxic substances during my time in the military 

 

35. Which of the following did you experience during your time 

transitioning from the military to civilian life? (Please select all that 

apply).  

o I feel like I have lost my self-identity  

o I have felt socially alienated  

o I have felt disconnected from family members  

o I have experienced strain/discord in family relations  

o I have had difficulty obtaining employment  

o I have felt the skills I acquired in the military have been undervalued 

in the workplace  
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o I have had more difficulty with academic work than my non-military 

peers due to physical and/or mental health problems related to my 

time in the military 

o I have competing demands that interfere with my ability to succeed 

in school (e.g. kids, part-time/full-time job, etc.)  

o I have felt I do not fit in well with the college environment 

o I have felt my peers and faculty members at school, outside my 

military network, do not support or understand me  

o I receive VA disability compensation benefits for a service-

connected physical disability 

o I receive VA disability compensation benefits for a service-

connected mental disability 

 

Smoking and Vaping Status and History 

 

Please answer the following questions about your personal smoking and vaping 

history. 

 

36. Does your e-liquid usually contain nicotine? 

o Yes 

o No 

o Don’t know/not sure 

 

37. How much nicotine is typically in your e-liquid? 

o Nicotine amount: _______ 

o Not sure 

 

38. Have you ever used an e-cigarette pen/vape to inhale other products, 

such as CBD oil? 

o Yes 

o No 

 

39. What are the reasons you have used e-cigarettes/vaped? (Please select 

all that apply). 

o Friend or family member used them 

o Try to quit using other tobacco products, such as cigarettes 

o They cost less than other tobacco products, such as cigarettes 

o They are easier to get than other tobacco products, such as cigarettes 

o Famous people on TV or in movies use them 

o They are less harmful than other forms of tobacco, such as cigarettes 

o They are available in flavors, such as mint, candy, fruit, or chocolate 
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o They can be used in areas where other products, such as cigarettes, 

are not allowed 

o I used them for some other reason 

 

40. How many smokers currently live in your household? 

o 0 smokers 

o 1-2 smokers 

o > 3 smokers 

 

41. How many vapers currently live in your household? 

o 0 vapers 

o 1-2 vapers 

o > 3 vapers 

 

42. Does your spouse/partner currently smoke cigarettes? 

o Yes 

o No 

o N/A (No spouse / partner) 

 

43. Does your spouse/partner currently use e-cigarettes/vape? 

o Yes 

o No 

o N/A (No spouse / partner) 

 

44. How many of your close friends currently smoke cigarettes? 

o 0  

o 1 - 2  

o > 3  

 

45. How many of your close friends currently use e-cigarettes/vape? 

o 0  

o 1 - 2  

o > 3  

 

 

Perceptions of Health Risks Associated with ENDS 

 

Please answer the following questions that inquire about your personal beliefs 

related to e-cigarettes/vaping. Please rate the extent you agree with each of the 

following statements on a 4-point scale ranging from Strong Agree to Strongly 

Disagree.  

 

46. Using e-cigarettes/electronic vapor products is harmful to my health.  

o Strongly Agree 
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o Agree 

o Disagree 

o Strongly Disagree  

 

47. E-cigarettes/electronic vapor products are a safer alternative to 

combustible cigarettes. 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

48. E-cigarettes/electronic vapor products could help me/others quit 

smoking regular cigarettes (i.e., are an effective method of smoking 

cessation). 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

49. E-cigarettes/electronic vapor products could help me/others reduce the 

number of cigarettes smoked. 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

50. Breathing vapors from e-cigarettes is less harmful than breathing 

cigarette smoke. 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

51. Using e-cigarettes/electronic vapor products around adults is harmful 

to their health. 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

52. Using e-cigarettes/electronic vapor products around infants/children is 

harmful to their health. 

o Strongly Agree 

o Agree 
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o Disagree 

o Strongly Disagree  

 

53. Inhaling vapor from e-cigarettes/electronic vapor can harm the health 

of adults and children. 

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree 

 

54. Breathing air in a room where people vaped yesterday can harm the 

health of adults and children.  

o Strongly Agree 

o Mostly Agree 

o Mostly Disagree 

o Strongly Disagree  

 

55. Breathing air in a car where people vaped can harm the health of 

adults and children.  

o Strongly Agree 

o Agree 

o Disagree 

o Strongly Disagree  

 

56. Please choose one of the following that you believe is true: Use of e-

cigarettes or electronic vapor products is:  

o Less harmful to me than regular cigarettes 

o As harmful to me as regular cigarettes 

o More harmful to me than regular cigarettes 

 

57. Please choose one of the following that you believe is true: Use of e-

cigarettes or electronic vapor products is:  

o Less harmful to adults and children around me than regular 

cigarettes 

o As harmful to adults and children around me as regular cigarettes 

o More harmful to adults and children around me than regular 

cigarettes 

 

 

Smoking Bans/Restrictions 

58. Which best describes the rules about smoking in your home? (Please 

select all that apply). 
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o Smoking is absolutely not allowed anywhere, anytime, or by anyone 

in the home (no exceptions) 

o Smoking is only allowed in some rooms of the house 

o Smoking is only allowed in the home when the children are not 

present 

o Smoking is only allowed at some times 

o When? _______________________ 

o Smoking is only allowed in the home when the windows are open 

and/or fans are on 

o Smoking is only allowed by some people (family, friends, or guests) 

in the home 

o Smoking is allowed in the home anywhere and at any time; there are 

no rules about smoking in the home 

 

59. Which best describes the rules about smoking in the car/truck? (Please 

select all that apply). 

o Smoking is absolutely not allowed anywhere, anytime, or by anyone 

in the car/truck (no exceptions) 

o Smoking is only allowed at some times 

o When? _______________________ 

o Smoking is only allowed in the car/truck when the children are not 

present 

o Smoking is only allowed under certain conditions (e.g., with the 

windows down, on long trips) 

o Smoking is only allowed by some people (family, friends, or guests) 

in the car/truck 

o Smoking is allowed in the car at any time; there are no rules about 

smoking in the car/truck 

o I do not own a car/truck 

 

 

Vaping Bans/Restrictions  

 

60. Which best describes the rules about use of e-cigarettes/vaping in your 

home? (Please select all that apply). 

o Vaping is absolutely not allowed anywhere, anytime, or by anyone 

in the home (no exceptions) 

o Vaping is only allowed in some rooms of the house 

o Vaping is only allowed in the home when the children are not 

present 

o Vaping is only allowed at some times 

o When? _______________________ 

o Vaping is only allowed in the home when the windows are open 

and/or fans are on 
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o Vaping is only allowed by some people (family, friends, or guests) 

in the home 

o Vaping is allowed in the home anywhere and at any time; there are 

no rules about  

      vaping in the home 

 

61. Which best describes the rules about use of e-cigarettes/vaping in the 

car/truck (Please select all that apply). 

o Vaping is absolutely not allowed anywhere, anytime, or by anyone 

in the car/truck (no exceptions) 

o Vaping is only allowed at some times  

o When? _______________________ 

o Vaping is only allowed in the car when the children are not present 

o Vaping is only allowed under certain conditions (e.g., with the 

windows down, on long trips) 

o Vaping is only allowed by some people (family, friends, or guests) 

in the car/truck 

o Vaping is allowed in the car at any time; there are no rules about 

vaping in the car/truck 

o I do not own a car/truck 

 

 

This completes the end of the survey. To thank you for your participation, please 

send an email to survey.studentveterans@gmail.com to be entered into a drawing 

for one 100$ gift card. You do not need to provide your name or any personal 

information in this email, you can simply write "I would like to be entered into 

the drawing".   

 

Thank you. This completes the survey. 
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Table 1 

Demographic, Psychosocial, Military-related, and Tobacco-related Variables by 

Smoking/Vaping Status 

 
Variable Smokers Vapers Dual Users Total Sample  

 (n = 105) (n = 79) (n = 72) (N = 256)  

 M (SD) M (SD) M (SD)  F 

Age 33.11 (9.75) 30.96 (8.50) 29.88 (8.07) 31.52 (8.99) 2.72 

Military stress 4.63 (3.59) 3.85 (3.04) 3.40 (2.75) 3.04 (3.23)  3.34* 

Transition stress 4.73 (3.15) 4.43 (3.12) 4.75 (3.32) 4.65 (3.18) 0.24 

Risk Perception 15.74(4.09) 9.73 (4.57) 11.99(4.82) 12.81(5.13) 42.26*** 

 n (%) n (%) n (%) n (%) X2 

Gender     4.89 

    Male 77 (74.8%) 62 (78.5%) 48 (66.7%) 187 (73.6%)  

    Female 26 (25.2%) 17 (21.5%) 23 (31.9%) 66 (26.0%)  

    Gender fluid 0 (0.0%) 0 (0.0%) 1 (1.4%) 1 (0.4%)  

Race     8.44 

    White/Caucasian 86 (81.9%) 60 (75.9%) 55 (77.5%) 201 (78.8%)  

    Black/ 11 (10.5%) 4 (5.1%) 6 (8.5%) 21 (8.2%)  

    African American      

    Asian 1 (1.0%) 2 (2.5%) 1 (1.4%) 2 (1.6%)  

    American Indian 0 (0.0%) 1 (1.3%) 1 (1.4%) 2 (0.8%)  

    Biracial/Multiracial 6 (5.7%) 7 (8.9%) 5 (7.0%) 18 (7.1%)  

    Other 1 (1.0%) 5 (6.3%) 3 (4.2%) 9 (3.5%)  

Ethnicity     3.49 

     Non-Hispanic 91 (90.1%) 62 (80.5%) 54 (83.1%) 207 (85.2%)  

     Hispanic/Latino 10 (9.9%) 15 (19.5%) 11 (16.9%) 36 (14.8%)  

Region     5.21 

    Urban 63 (60.6%) 60 (75.9%) 51 (70.8%) 174 (68.2%)  

    Rural 41 (39.4%) 19 (24.1%) 21 (29.2%) 81 (31.8%)  

Income (household)     13.53 

    $0-$19,000 21 (20.1%) 13 (16.5%) 6 (8.3%) 40 (15.6%)  

    $20,000-$39,000 33 (31.4%) 22 (27.8%) 22 (30.6%) 77 (30.1%)  

    $40,000-$59,000 21 (20.0%) 17 (21.5%) 20 (27.8%) 58 (22.7%)  

    $60,000-$79,000 14 (13.3%) 6 (7.6%) 14 (19.4%) 34 (13.3%)  

    $80,000-$99,000 6 (5.7%) 9 (11.4%) 4 (5.6%) 19 (7.4%)  

    $100,000-$119,000 5 (4.8%) 6 (7.6%) 3 (4.2%) 14 (5.5%) 

 

 

    $120,000 and over 5 (4.8%) 6 (7.6%) 3 (4.2%) 14 (5.5%)  

Student Status     1.60 

    Full-time student 90 (85.7%) 68 (86.1%) 66 (91.7%) 224 (87.5%)  

    Part-time student 15 (14.3%) 11 (13.9%) 6 (8.3%) 32 (12.5%)  
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Employment Status     0.58 

    Employed  58 (55.2%) 48 (60.8%) 42 (58.3%) 148 (57.8%)  

    Unemployed 47 (44.8%) 31 (39.2%) 30 (41.7%) 108 (42.2%)  

Relationship status     7.03 

    Single 43 (41.7%) 34 (44.2%) 32 (44.4%) 109 (43.3%)  

    Married 40 (38.8%) 36 (46.8%) 29 (40.3%) 105 (41.7%)  

    Divorced 17 (16.5%) 7 (9.1%) 11 (15.3%) 35 (13.9%)  

    Widowed 3 (2.9%) 0 (0.0%) 0 (0.0%) 3 (1.2%)  

Sexual Orientation     3.73 

    Heterosexual 92 (88.5%) 71 (89.9%) 60 (83.3%) 223 (87.5%)  

    Homosexual 2 (1.9%) 1 (1.3%) 2 (2.8%) 5 (2.0%)  

    Bisexual 10 (9.6%) 7 (8.9%) 9 (12.5%) 26 (10.2%)  

    Other 0 (0.0%) 0 (0.0%) 1 (1.4%) 1 (0.4%)  

Living with partner      6.54* 

    Yes 55 (76.4%) 43 (67.2%) 32 (55.2%) 130 (67.0%)  

    No 17 (23.6%) 21 (32.8%) 26 (44.8%) 64 (33.0%)  

Living with children     2.29 

    Yes 41 (39.0%) 32 (40.5%) 21 (29.6%) 94 (36.7%)  

    No 64 (61.0%) 47 (59.5%) 50 (70.4%) 161 (62.9%)  

Medical condition     2.25 

    Yes 42 (40.0%) 27 (34.2%) 21 (29.2%) 90 (35.2%)  

    No 63 (60.0%) 52 (65.8%) 51 (70.8%) 166 (64.8%)  

Psychological condition     3.04 

    Yes 78 (74.3%) 50 (63.3%) 53 (73.6%) 181 (70.7%)  

    No 27 (25.7%) 29 (36.7%) 19 (26.4%) 75 (29.3%)  

Military branch     10.1 

    Army 45 (42.9%) 31 (32.9%) 35 (48.6%) 111 (43.4%)  

    Airforce 11 (10.5%) 11 (13.9%) 2 (2.8%) 24 (9.4%)  

    Marine Corps 29 (27.6%) 17 (21.5%) 16 (22.2%) 62 (24.2%)  

    Navy 18 (17.1%) 19 (24.1%) 19 (26.4%) 56 (21.9%)  

    Coast Guard 2 (1.9%) 1 (1.3%) 0 (0.0%) 3 (1.2%)  

Military rank     0.25 

    Enlisted personnel 103 (98.1%) 77 (97.5%) 70 (98.6%) 250 (98.0%)  

    Officer 2 (1.9%) 2 (2.5%) 1 (1.4%) 5 (2.0%)  

Time since military      2.24 

discharge      

    0-1 year 20 (19.0%) 17 (21.8%) 13 (18.1%) 50 (19.6%)  

    1-3 years 35 (33.3%) 25 (32.1%) 23 (31.9%) 83 (32.5%)  

    3-5 years 13 (12.4%) 10 (12.8%) 10 (13.9%) 33 (12.9%)  

    5-10 years 18 (17.1%) 17 (21.8%) 15 (20.8%) 50 (19.6%)  

    >10 years 19 (18.1%) 9 (11.5%) 11 (15.3%) 39 (15.3%)  

Operation supported     13.33 
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    Operation Enduring 28 (41.2%) 20 (37.7%) 25 (54.3%) 73 (43.7%)  

    Freedom (OEF)      

    Operation Iraqi 9 (13.2%) 8 (15.1%) 7 (15.2%) 24 (14.4%)  

    Freedom (OIF)      

    Operation New Dawn 

(OND) 

3 (4.4%) 0 (0.0%) 0 (0.0%) 3 (1.8%)  

    Operation OEF & OIF 13 (19.1%) 19 (35.8%) 8 (17.4%) 40 (24.0%)  

    Operation OEF/OIF & 15 (22.1%) 6 (11.3%) 6 (13.0%) 27 (16.2%)  

    Operation New Dawn      

Smokers in home     40.94*** 

    0 smokers 30 (28.6%) 56 (70.9%) 20 (27.8%) 106 (41.4%)  

    1 or more smokers 75 (71.4%) 23 (29.1%) 52 (72.2%) 150 (58.6%)  

Vapers in home     91.78*** 

    0 vapers 90 (85.7%) 24 (30.4%) 14 (19.7%) 128 (50.2%)  

    1 or more vapers 15 (14.3%) 55 (69.6%) 57 (80.3%) 127 (49.8%)  

Partner smoking status     9.79** 

    Smoker 25 (37.9%) 9 (15.5%) 21 (39.6%) 55 (31.1%)  

    Non-smoker 41 (62.1%) 49 (84.5%) 32 (60.4%) 122 (68.9%)  

Partner vaping status     33.55*** 

    Vaper 2 (3.0%) 18 (31.6%) 26 (49.1%) 46 (26.1%)  

    Non-vaper 64 (97.0%) 39 (68.4%) 27 (50.9%) 130 (73.9%)  

Close friends smoke     24.52*** 

    0 smokers 11 (10.5%) 31 (39.2%) 11 (15.3%) 53 (20.7%)  

    1 or more smokers 94 (89.5%) 48 (60.8%) 61 (84.7%) 203 (79.3%)  

Close friends vape     5.42 

    0 vapers 31 (29.5%) 12 (15.2%) 15 (21.1%) 58 (22.7%)  

    1 or more vapers 74 (70.5%) 67 (84.8%) 56 (78.9%) 197 (77.3%)  

      
Note. Significance levels indicated apply to the overall comparisons between 

current smokers, current vapers, and current dual users. Total Sample frequencies 

may not add up to 100.00 due to some participants electing not to respond to 

certain questions.  

*p < .05, **p <.01, ***p <.001. 
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Table 2 

Frequencies for Student Veterans’ Health Diagnoses  

 

Psychosocial variable Total sample (N = 256) 

 n (%) 

Chronic medical health conditions  

    Asthma 22 (8.6%) 

    Cancer 3 (1.2%) 

    Pulmonary disorder 4 (1.6%) 

    Chronic fatigue syndrome 2 (0.8%) 

    Diabetes 9 (3.5%) 

    Gastrointestinal disorder 24 (9.4%) 

 
    Cardiovascular disorder 0 (0.0%) 

    Hypertension 18 (17.0%) 

    Stroke 0 (0.0%) 

    Brain-related injury 23 (9.0%) 

    Physical disability 13 (5.1%) 

    Other 14 (5.5%) 

Chronic mental health conditions  

    Alcohol abuse 32 (12.5%) 

    Anxiety 142 (55.5%) 

    Bipolar disorder 12 (4.7%) 

    Depression 109 (42.6%) 

    Drug abuse 10 (3.9%) 

    Neurocognitive disorder 3 (1.2%) 

    Obsessive compulsive disorder 9 (3.5%) 

    Post-traumatic stress disorder 89 (34.8%) 

    Personality disorder 12 (4.7%) 

 
    Schizophrenia 0 (0.0%) 

    Sleep disorder 56 (21.9%) 

    Other 5 (2.0%) 

  
Note. The diagnoses percentages may not add up to 100.0 due to participants 

endorsing more than one condition. 
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Table 3 

 

Frequencies for Student Veterans’ Reasons for Using ENDS Products  

 

Vaping variable Total sample (N = 256) 

 n (%) 

Reasons for vaping  

    Try to quit using other tobacco products 76 (29.7%) 

    Can be used where tobacco products can’t 63 (24.6%) 

    Less harmful than other tobacco products 63 (24.6%) 

    Friend or family member used them 51 (19.9%) 

    Used them for some other reason 50 (19.5%) 

    Available in flavors 49 (19.1%) 

 
    Cost less than other tobacco products 39 (15.2%) 

    Easier to get than other tobacco products 9 (3.5%) 

    Famous people use them 1 (0.4%) 

Note. The characteristic percentages may not add up to 100.0 due to participants 

endorsing more than one item. 
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Table 4 

Frequencies for Risk Perception Item Responses and Association with 

Smoking/Vaping Status 

 

Variable Smoker Vaper Dual Users  

 (n = 150) (n = 79) (n = 72)  

 n (%) n (%) n (%) X2 

Using e-cigarettes is harmful to    12.91** 

my health     

    Agree 99 (94.3%) 60 (75.9%) 61 (84.7%)  

    Disagree 6 (5.7%) 19 (24.1%) 11 (15.3%)  

Using e-cigarettes around     31.40** 

adults is harmful to their health     

    Agree 78 (74.3%) 26 (32.9%) 39 (54.2%)  

    Disagree 27 (25.7%) 53 (67.1%) 33 (45.8%)  

Using e-cigarettes around kids 

children 

   13.50** 

/infants is harmful to their 

health 

    

     Agree 90 (86.5%) 50 (63.3%) 51 (70.8%)  

     Disagree 14 (13.5%) 29 (36.7%) 21 (29.2%)  

Inhaling e-cigarette vapor can 

harm  

   15.44** 

harm the health of adults/kids     

    Agree 94 (91.3%) 54 (68.4%) 53 (73.6%)  

    Disagree 9 (8.7%) 25 (31.6%) 19 (26.4%)  

Breathing air in a room where     11.12* 

people vaped yesterday can 

hharm the health of  

    

harm the health of adults/kids 

children 

    

    Agree 26 (25.0%) 5 (6.3%) 12 (16.7%)  

    Disagree 78 (75.0%) 74 (93.7%) 60 (83.3%)  

Breathing air in a car where 

people vaped   

   13.15** 

people vaped can harm the 

health of adults 

    

health of adults and children     

    Agree 61 (58.7%) 25 (31.6%) 31 (43.1%)  

    Disagree 43 (41.3%) 54 (68.4%) 41 (56.9%)  

E-cigarettes are safer than    58.36** 

combustible cigarettes     

    Agree 28 (26.7%) 66 (83.5%) 49 (68.1%)  

    Disagree 77 (73.3%) 13 (16.5%) 23 (31.9%)  

Breathing vapors from 

cigarettes  

   46.86** 

e-cigarettes is less harmful than      

breathing cigarette smoke     

    Agree 39 (37.1%) 69 (87.3%) 53 (73.6%)  
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    Disagree 66 (62.9%) 10 (12.7%) 19 (26.4%)  

     
Note. Responses were combined into ‘Disagree/Strongly Disagree’ and 

‘Agree/Strongly Agree’ for analyses. Only current smokers and current vapers were 

compared for the chi square analyses. 

*p < 0.01, **p < .001 
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Table 5 

 

Summary of Multiple Regression Analysis for Risk Perceptions Associated with 

ENDS 

 

   SE     

  R R2 Estimate b (SE) β t 

Model 1 0.45 0.20 4.63    
Presence of vapers 

in the home    -3.91 (2.15) -0.38 -6.65** 

Presence of smokers 

in the home    1.58 (0.62) 0.15 2.56* 

Having friends who 

smoked    1.41 (0.74) 0.11 1.89 

Gender    -1.51 (0.67) -0.13 -2.26* 

*p < .05, **p < .01,  
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Table 6 

 

Frequency of Smoking Bans and Vaping Bans 

 

Variable 

 

 

 

Total Sample (N = 256) 

 n (%) 

Smoking ban (home)  

    Complete ban 214 (83.6%) 

    Partial ban 27 (10.5%) 

    No ban 13 (5.1%) 

Smoking ban (vehicle)  

    Complete ban 131 (51.2%) 

    Partial ban 91 (35.5%) 

    No ban 25 (9.8%) 

Vaping ban (home)  

    Complete ban 78 (30.4%) 

    Partial ban 89 (34.8%) 

    No ban 89 (34.8%) 

Vaping ban (vehicle)  

    Complete ban 71 (27.7%) 

    Partial ban 89 (34.8%) 

    No ban 90 (35.2%) 

Note. Some student veterans elected to not provide specific ban information such 

that frequencies may not reflect the total sample. 
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Table 7 

 

Frequency of Smoking and Vaping Bans by Location (Home and Vehicle)  

 

Variable 

 

 

 

Total Sample (N = 256) 

 n (%) 

Home ban  

    Complete smoking and vaping ban 73 (28.5%) 

    Complete smoking ban only 140 (54.7%) 

    Complete vaping ban only 6 (2.3%) 

    No/partial smoking and vaping ban 35 (13.7%) 

Vehicle ban  

    Complete smoking and vaping ban 45 (17.6%) 

    Complete smoking ban only 84 (32.8%) 

    Complete vaping ban only 27 (10.5%) 

    No/partial smoking and vaping ban 89 (34.8%) 

Smoking ban  

    Complete home and vehicle ban 121 (47.3%) 

    Complete home ban only 89 (34.8%) 

    Complete vehicle ban only 10 (3.9%) 

    No/partial home and vehicle ban 27 (10.5%) 

Vaping ban  

    Complete home and vehicle ban 57 (22.3%) 

    Complete home ban only 21 (8.2%) 

    Complete vehicle ban only 14 (5.5%) 

    No/partial home and vehicle ban 158 (61.7%) 

Note. Some student veterans elected to not provide specific ban information such 

that frequencies may not reflect the total sample. 
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Table 8 

 

Frequencies for Risk Perception Item Responses and Association with ENDS Ban 

Status 
 

Variable Sample  Complete  Partial/  

 (N = 256) ENDS ban 

 ((n= 

No ban  

  (N = 60) (N = 190)  

 n (%) n (%) n (%) X2 

Using e-cigarettes is harmful to 

my health 

   2.12 

my health     

    Strongly agree 105 (41.0%)    

    Agree 115 (44.9%) 55 (91.7%) 160 (84.2%)  

    Disagree 21 (8.2%) 5 (8.3%) 30 (15.8%)  

    Strongly disagree 15 (5.9%)    

Using e-cigarettes around adults 

is  

   14.71** 

is harmful to their health     

    Strongly agree 30 (11.7%)    

    Agree 113 (44.1%) 46 (76.7%) 92 (48.4%)  

    Disagree 90 (35.2%) 14 (23.3%) 98 (58.1%)  

    Strongly disagree 23 (9.0%)    

Using e-cigarettes around infant/    10.21* 

kids is harmful to their health     

    Strongly agree 100 (39.1%)    

    Agree 91 (35.5%) 54 (90.0%) 131 (69.3%)  

    Disagree 56 (21.9%) 6 (10.0%) 58 (30.7%)  

    Strongly disagree 8 (3.1%)    

Inhaling vapor from e-cigarettes 

can  

   7.25* 

can harm the health of adults 

and children 

    

and children     

    Strongly agree 65 (25.4%)    

    Agree 136 (53.1%) 55 (91.7%) 142 (75.5%)  

    Disagree 42 (16.4%) 5 (8.3%) 46 (24.5%)  

    Strongly disagree 11 (4.3%)    

Breathing air in a room where 

people   

   13.28** 

people vaped yesterday can 

harmharm the health of 

    

harm the health of adults and 

children 

    

children     

    Strongly agree 10 (3.9%)    

    Agree 33 (12.9%) 19 (31.7%) 22 (11.6%)  

    Disagree 125 (48.8%) 41 (68.3%) 167 (88.4%)  

    Strongly disagree 87 (34.0%)    
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Breathing air in a car where     14.45** 

people vaped can harm the 

haradults/children 

    

health of adults and children     

    Strongly agree 25 (9.8%)    

    Agree 92 (35.9%) 40 (66.7%) 73 (38.6%)  

    Disagree 102 (39.8%) 20 (33.3%) 116 (61.4%)  

    Strongly disagree 36 (14.1%)    

E-cigarettes are safer than 

combustible 

   21.66** 

combustible cigarettes     

    Strongly agree 58 (22.7%)    

    Agree 85 (33.2%) 18 (30.0%) 122 (64.2%)  

    Disagree 67 (26.2%) 42 (70.0%) 68 (35.8%)  

    Strongly disagree 46 (18.0%)    

Breathing vapors from     18.27** 

e-cigarettes is less harmful than 

cigarette smoke 

    

breathing cigarette smoke     

    Strongly agree 64 (25.0%)    

    Agree 97 (37.9%) 24 (40.0%) 134 (70.5%)  

    Disagree 69 (27.0%) 36 (60.0%) 56 (29.5%)  

    Strongly disagree 26 (10.2%)    

     
Note.  Responses were combined into Strongly Agree/Agree and Strongly 

Disagree/Disagree for analyses; Ban status was categorized as Complete Ban vs. 

Partial/No Ban. Percentages may not add up to 100.00 due to missing values. 

*p < .01, **p < .001. 

 

 

 

 

 

 

 

 

 


