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Introduction

Tobacco use is the leading cause of preventable deaths in all populations in the United States (U.S.) [1]. In 2017, tobacco cigarette use ranged from 8.8% to 24.8% in the U.S. population [2] This represents an estimated 34.3 million adults using tobacco cigarettes [3]. There has been a long history of tobacco use in the military [1]. The U.S. Marine Corps have the highest rate of tobacco cigarette use (30.8%), then the Army (26.7%), the Navy (24.4%), the Coast Guard (19.9%) and the U.S. Air Force (16.7%) [4,5]. There are no studies on the Space Force. In the Department of Defense (DoD) (2015) survey, 49.2% of active-duty service members reported using a nicotine product in the last 12 months and 62% (5.2 million) of the entire Veteran Administration enrollee population reported using tobacco cigarettes [6].
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Tobacco Cigarette Demographics

The Healthy People 2020 Report identified several demographic characteristics such as race, gender, and educational attainment associated with increased tobacco use in the general population [7]. The male gender and individuals with low educational attainment are at an increased risk of smoking tobacco [8]. Adult men (15.8%) had a higher incident of smoking tobacco than adult women (12.2%) [3]. Based upon the literature, rates of tobacco use are highest among individuals with a high school diploma or less with lower rates of use among college educated individuals. Tobacco use was higher for the following military members among those under age 65; age 18-24 years (10.4%), ages 25-44 (16.1%), ages 45-64 (16.5%), and age 65 and older (8.2%) [3].

Tobacco Cigarette Psychosocial Factors

In the general and military populations, psychosocial factors have been associated with using tobacco cigarettes [1]. Certain behaviors such as depression, anxiety, aggression, and sleep problems are associated with an increase rate of smoking tobacco cigarettes [9-12]. The CDC (2018) determined that 35.2% of the general population with a mental health condition use tobacco cigarette. 

Socio-environmental factors have been found to influence the intention to use tobacco [13,14]. Having a family member or friend who uses tobacco cigarettes can influence the likelihood of forming the same habit [15]. Other factors contributing to tobacco use include some military members use tobacco as a method of social interaction and networking [16]. The motivation for tobacco cigarette use or continue use is strongly influenced by the social environment and one study reported that 36% - 40% of the current military began tobacco cigarettes use after joining the military [13].

Tobacco Cigarette Military Related Factors

The prevalence of using tobacco cigarettes within a military unit has not been found to be directly associated with an increased use of tobacco cigarettes in military unit members [17]. However, unit culture may contribute in other ways to the increased use of tobacco cigarettes. Military members are more likely to begin using tobacco cigarettes if their leader also uses tobacco cigarettes [9,18]. The leadership of the unit has been associated with enhanced military member adjustment. This concept needs further exploration [19].

In military members with a history of deployment, 47.8% of them reported using tobacco cigarettes with 18% of them reporting heavy usage [17,18]. Deployment with combat experience predicts initiation of the use of tobacco cigarettes in younger and older military members, a higher rate of usage, and a higher relapse rate [14]. Deployment, major life stressors, and use of tobacco cigarettes were attributed to the older military members [14,18].

Electronic Cigarettes

Electronic Cigarettes (ECIGs) are battery-operated devices that generally contain cartridges with nicotine, flavors, and other chemicals [20]. In the United States (U.S.), ECIG use is increasing in all populations [4]. In 2018, 14.9% of American adults reported trying ECIGs and 4.5% reported using ECIGs daily [21,22]. However, 35.7% of military members reported trying ECIGs and 11.1% reported using ECIGs daily [23]. Electronic cigarettes are an emerging product in all populations and the prevalence data is conflicting [4]. There is a high prevalence of ECIG use in the military and it has increased in the last five years [15,24-27].

Despite this emerging trend in ECIGs, little is known about the factors associated with ECIG use. As the popularity of these devices increase, it is important to understand the factors associated with ECIGs use compared to tobacco use, dual use, and nonuse. The identification of these factors in military members using ECIGs will be guided by the Theory of Reasoned Action (TRA) and Theory of Planned Behavior (TPB) (Figure 1) [28].

ECIG Demographics

The Center for Disease Control and Prevention has determined the prevalence of ECIG smoking in the general population in men is 17.5% and 13.5% in women [3]. The current ECIG use by gender in the military is 13.0% in men (11.6-14.4) and 9.2% (7.9-10.5) in women [6]. The age of military members ranged from 18 to 54 years in most studies [7,16,25-27]. The current ECIG use in the military categorized by age group is 22.8% for ages 17-24, 10.8% in ages 25-34, 5.4% for ages 35-44, and 2.5% for age 45 and older [6]. However, ECIG smoking in the general population ranged from, 13.1% for ages 18-24, 17.6% in ages 25-44, 18% in ages 45-64, and 8.8% for age 65 years and older [3].

Tobacco use has been associated with race. In the general population, Caucasians accounted for 16.6% of ECIG use and African Americans accounted for 16.5% of ECIG use [3]. The current ECIG use by race/ethnicity in the military is 12.4% (10.8-14) in Non-Hispanic Whites and 9.7% (6.4-13) in Non-Hispanic Blacks [6]. Race was examined in four other studies: 67% were African American [15], 32% were racial minority [27], 61.3% were Caucasian [27] and 54% Caucasian [16].

Education attainment has been associated with health behaviors [24,26]. For military members using ECIGs, educational attainment was identified as a potential factor for analysis; 62.1% high school [24]; 63.6% high school [27]; 43% high school [26]; 66% high school [25] and 43.1% some college [27]. Current military ECIG use by educational level is 23% for high school or less, 14.3% for some college, and 2.8% for a bachelor degree of more [6]. The prevalence of ECIG use in the general population was 24.1% less than high school; 40.6% with GED; 19.7% high school graduate; 18.9% for some college; 16.8% for associate degree; 7.7% for undergraduate degree, and 4.5% for graduate degree [29] according to the CDC [17]. 

Demographics differences in ECIGs as compared to tobacco cigarettes provide mixed results. The ECIG use in the military by pay grade is E1-E4 (lowest income level): 19.2% (16.6-21.8), E5-E6: 10.8% (9.1-12.5); E7-E9: 6.1% (4.7-7.5); W1-W5: 3.4% (2.1-4.6); O1-O3: 2.2% (1.5-2.8), and O4-10 (highest income level): 0.9% (0.4-1.4) [6]. Low-income military members reported that they were less likely to use ECIGs than high-income military members in another study (OR [<100% FPL vs. ≥200% FPL] = 0.48, 95% CI = 0.27 to 0.89) [30]. Additional studies should examine these factors to determine if income influences are associated with ECIG use in the military population.

ECIG Psychosocial Factors

Psychosocial factors and a mental health diagnosis has been associated with tobacco use and ECIG use [15,16]. Military members with mental health disorders are more likely to use ECIGs [15,16]. Hefner suggested about 39.7% of the military with a mental health diagnosis use ECIGs [16].

Military members with previous mental health disorders and deployment may place military members at risk for smoking initiation and relapse [14]. Additional psychosocial factors for military members using ECIGs may include coping strategies from mental health symptoms, boredom, and stress reduction [14]. Identifying which psychosocial factors contribute to ECIG use provides the author with a more comprehensive understanding of which military members are at risk for using ECIGs. 

Peers can encourage tobacco smoking behaviors and having peers that smoke is a reliable risk factor for smoking initiation [31,32]. However, ECIG use and peer interaction in the literature is limited. The social environment is associated with a greater likelihood of susceptibility of using ECIGs [14].

ECIG Military Related Factors

The U.S. military has unique characteristics that make them vulnerable to harmful behaviors such as smoking. Military members that were current smokers, or ex-smokers are more likely to use ECIGs [24-26,40]. Deployment with combat experience demonstrated that younger, never smokers started using ECIGs at a higher rate than the older smokers (6.8 % vs 6.1%).14 Current tobacco users have a much higher rate of ECIG use in all states [2].

Perception of Harm

In the literature, the perception of harm was reviewed [37,38]. Military members under the age of 30 believed that ECIGs were less harmful than tobacco products [24]. A common misperception about ECIG’s is they release only water-based vapors [38]. Saying that ECIGs are safer than tobacco cigarettes does not mean they are risk free [37]. A positive attitude about ECIGs may explain the belief that they reduce harm and a negative attitude about ECIGs may explain the belief about the uncertainty of ECIG health effects which is congruent with our TRA and TPB framework [28].

Significance of Study

After more than a decade of ECIG use, there are many unanswered questions about the safety of ECIGs [33]. Electronic cigarettes are frequently marketed as a healthier alternative to tobacco cigarettes [33]. This marketing of ECIGs may mislead the public into thinking they are safe and acceptable to use but additional evidence is needed [33]. Studies have suggested through electronic liquid chemical analysis that ECIGs may contain carcinogens, metals, and other harmful compounds [34].

The influences and impact associated with ECIG use in the 2.1 million military members are unknown [33,35]. It is unclear if traditional risk factors for tobacco use are associated with ECIG use in the military population. Unlike the general population, there may be additional military-related factors associated with ECIG use in the military population that has not been explored in the literature. 

Identifying demographic characteristics, psychosocial factors, and military related factors contributing to ECIG use behaviors as compared to tobacco use, dual use, and nonuse is a knowledge gap in the current literature. The purpose of this research study was to determine factors associated with military members ECIG use behaviors compared to tobacco use, dual use, and nonuse.

Methods

This was a cross-sectional, correlational study used convenience sampling to describe and examine the demographic characteristics, psychosocial factors, and military related factors in military members using ECIGs compared to tobacco use, dual use, and nonuse. The setting was all United States military members. According to the Department of Defense, there are 2.1 million military members in the United States [35].

The sample size was performed using G* Power statistical analysis. For this study, 220 participants are needed for chi square test with a medium effect size of .30, a power of 0.95, two tailed test, an error probability of 0.05 [36].

The Research Electronic Data Capture (REDCap) 2019 web-based survey was used to conduct this study [40].
This secure, web-based software platform allows branching logic so only questions particular to the previously answered questions are asked. For example, if the person answers “yes” to using tobacco cigarettes, additional questions are asked about tobacco cigarettes such as how many “do you smoke.” However, if the person answers “no” to tobacco cigarettes than questions related to tobacco use are skipped. The 32 - 60 item survey used Behavioral Risk Factor Surveillance System (BRFSS) and military related questions [3]. The dependent variables were ECIG use, tobacco use, dual use, and nonuse. A few of the independent variable include the following: 1) demographics; gender, race, age, employment, income, housing, education, marital status, children, 2) psychosocial factors; general health, stress, depression, worry, anxiety, sleep, and friends, family, coworkers, or boss using ECIGs, tobacco or dual products, 3) military related factors; military branch, deployment, combat zone, tobacco use before and after joining the military, ECIG use before and after joining the military. We examined the relationships between the dependent variables and each of the independent variables (a) demographics, (b) psychosocial factors, and (c) military related factors in military members.

Inclusion Criteria

Inclusion Criteria: 1) U.S. military members; 2) ability to read English, 3) age > 18 years; 4) internet, computer, phone access.

Exclusion Criteria

Exclusion Criteria: 1) non-U.S. military members; 2) age < 18 years; 3) military members who have already completed the questionnaire.

Instrument

The Behavioral Risk Factor Surveillance System (BRFSS) is a national tool used for health-related risk behaviors [3]. The BRFSS is used to interview over 500,000 adults each year making it the largest health survey in the world [3]. Since 1984, the survey has been used examined the reliability and validity of the BRFSS [3]. Questions from the BRFSS and military related questions were used for this study [3]. Demographic characteristics, psychosocial factors, and military related factors were examined to determine if there were any associations being ECIG use, compared to tobacco use, dual use, and nonuse. This instrument has not been used exclusively in a military population study and has not been used in the web-based format making this study innovative.

Results

A total of 675 participants completed the survey. There were 241 surveys excluded based on not meeting the inclusion criteria or survey duplication leaving a remaining 434 completed surveys. The military members in this sample were predominately white (84%), married (52%) males (85%) ranging in age from 25 to 34 years (65%), with incomes in the $25,001 to $50,000 (50%) range with (43%) having no children under 18 years of age living in their home. Over 75% of participants owned their own home and 92% were employed for wages. Participants had at least a High School (HS) diploma (HS diploma, 19%; some college, 38%; college graduate, 19%; or graduate school or higher, 14%). The age range was from 20 to 71 with the mean age being 32.03. There were 364 (84%) Caucasians and 50 (12%) African Americans, and 20 (5%) other races (Table 1). In our sample, 37 (9%) participants had exclusive ECIG use with no other products, 67 (15%) of participants had exclusive tobacco cigarette use with no other products, 223 (51%) had dual use which includes ECIGs and tobacco cigarettes, and 107 (25%) had nonuse. Approximately 19% were Active-Duty Army, 30% were National Guard/Reserve, and 21% were veterans.

A general health questions allowed participants to rank their overall health as “excellent, very good, good, or fair.” A Pearson’s chi-square test of association was conducted between general health and ECIG use, tobacco use, dual use, and nonuse. This study showed a statistically significant association between general health and tobacco use; x2(4) = 21.02, p < .001, general health and dual use, x2(4) = 21.1, p < .001, and general health and nonuse, x2(4) = 15.61, p = .004. The associations were small in tobacco use, φc = .22, p < .001, dual use, φc = .22, p < .001, and nonuse, φc = .19, p = .004.

There was one question about how many days each month did participants feel worried or tense. A Pearson’s chi-square test of association was performed between self-reported worry/tense and ECIG use, tobacco use, dual use, and nonuse. A statistically significant association between worry/tense days and dual use, x2(3) = 12.23, p = .007, and worry/tense days and nonuse, x2(3) = 9.07, p = .028 was found. The associations were small using Cramer’s V in dual use, φc = .168, p = .007, and nonuse, φc = .145, p = .028.

There was one question about how many days each month did the participant get enough rest or sleep. A Pearson’s chi-square test of association was performed between self-reported rest or sleep each month and ECIG use, tobacco use, dual use, and nonuse. There was a statistically significant association between rest/sleep and dual use, x2(3) = 9.85, p = .02. The association was small using Cramer’s V in dual use, φc = .151, p = .02.

There were 174 (40%) participants in the tobacco use and nonuse group answer one question regarding if they “might start ECIG use in the future.” The categories were broken down into definitely yes, probably yes, probably no, definitely no, or missing. In the tobacco use group, 6 (10%) said definitely yes, 33 (57%) said probably yes, 12 (21%) said probably 7 (12%) said no definitely no, or nine missing values. In the nonuse group, 0 (0%) said definitely yes, 5 (5%) said probably yes, 26 (25%) said probably 73 (70%) said no definitely no, or three missing values. A Pearson’s chi-square test of association was performed between might start ECIG use in the future in the tobacco use and nonuse group. A statistically significant association between might start ECIG use in the future and tobacco use, x2(1) = 222.25, p < .001 and might start ECIG use in the future and the nonuse group, x2(1) = 316.07, p < .001. The association was large, using Cramer’s V in tobacco use, φc = .716, p < .001, and nonuse, φc = .853, p < .001 (Table 2).

This study had 260 (60%) ECIG use and dual use participants answered one question about if they were “trying to quit tobacco.” There were 13 (8%) participants in ECIG use, 5 (3%) in tobacco use, and 140 (88%) in dual use trying to quit tobacco. There was a statistically significant association between trying to quit tobacco and ECIG use x2(1) = 10.57, p = .001, and trying to quit and dual use, x2(1) = 6.79, p = .009. The association was small in ECIG use, φc = .201, p = .001 and dual use, φc = -.161, p = .009. 
[bookmark: _Hlk95464687]
Out of 434 participants, 238 (55%) of them had been deployed at least one time. The number of deployments includes 193 (45%) with no deployments, 82 (19%) with one deployment, 68 (16%) with two deployments, 47 (11%) with three deployments, 24 (6%) with four deployments, 6 (1%) with five deployments, 3 (.7%) with six deployments, 8 (2%) with seven or more deployments. A Pearson’s chi-square test of association was conducted between the number of deployments and ECIG use, tobacco use, dual use, and nonuse. There was a statically significant association between deployments and ECIG use, x2(7) = 18.24, p = .011, and deployments and nonuse x2(7) = 15.12, p = .034. The associations were small using Cramer’s V in ECIG use, φc = .206, p = .011 and nonuse, φc = .187, p = .034.

There was one question about being in a combat zone and 432 participants completed that question. Our sample revealed that 239 (55%) military members had been in a combat zone. A Pearson’s chi-square test of association was performed between the combat zone experience and ECIG use, tobacco use, dual use, and nonuse. There was no statically significant association between combat zone experience and ECIG use, x2(1) = .28, p = .597, combat zone experience and tobacco use, x2(1) = .672, p = .412, combat zone experience and dual use, x2(1) = 1.27, p = .26, and deployments and nonuse x2(1) = 2.74, p = .098.

[bookmark: _Hlk96835776][bookmark: _Hlk96874656]There was a statistically significant association between thinking ECIGs were less harmful than tobacco cigarettes in all groups; ECIG use, x2(2) = 40.16, p < .001, tobacco use, x2(2) 85.71, p < .001, dual use, x2(2) = 260.84, p < .001 and nonuse, x2(2) = 199.30. The association between thinking ECIGs were less harmful than tobacco cigarettes was moderate as assessed by Cramer’s V in ECIG use φc = .304, p < .001 and tobacco use φc = .444, p < .001, and strong in dual use φc = .775, p < .001 and nonuse φc = .678, p < .001.

There was a statistically significant association between the participant’s supervisor recommending ECIGs and tobacco use only, tobacco use, x2(1) = 6.55, p = .011. The association was small when assessed by Cramer’s V, φc = .161, p = .011. There was a statistically significant association between healthcare provider recommending ECIGs and dual use only, dual use, x2(1) = 6.03, p = .014. The association was small when assessed by Cramer’s V, φc = .155, p = .014.

There was a statistically significant association between “ECIGs cost less money than tobacco cigarettes,” ECIG use, x2(1) = 16.09, p < .001, dual use, x2(1) = 20.15, p < .001. The association between thinking ECIGs cost less than tobacco cigarettes was small as assessed by Cramer’s V in ECIG use φc = .251, p < .001 and in dual use φc = .281, p < .001.

Discussion

In the last decade, ECIG use has increased in the military and general populations [33]. While we have learned a great deal about ECIGs over the last decade, there are still many unknows about ECIGs in the military population. This knowledge gap requires a sense of urgency due to the increasing number of military members using both ECIGs and tobacco use (dual use) as identified in this study. All six services of the United States Armed Forces (Army, Air Force, Coast Guard, Marine Corps, Navy, and Space Force) were represented in this study. Additionally, 129 (30%) members in the National Guard/Reserve as well as 90 (21%) veterans participated in this study. 

This study compared ECIG use to tobacco use, dual use, and nonuse. The focus of this study was ECIG use, however, we cannot disregard the number of dual users in this study was 223 (51%). Our study found that 327 (75%) participants used some form or ECIGs, tobacco, or dual use, demonstrating the need for additional research. There are several psychosocial factors that may contribute to dual use. Helping with concentration, stress, depression, decrease anxiety, reducing appetite were all identified as reasons for using ECIGs or dual use. These findings suggest that military members may be self-medicating with nicotine instead of seeking healthcare resources for these problems.

Our results by gender were slightly different than the current literature. In our study, men accounted for 6% of ECIG use and women accounted for 23% of ECIG use, however, 54% of dual use was in men and 31% of dual use was in women. In our study the only demographic data that was not associated with ECIG use, tobacco use, dual use, or nonuse was housing.

Psychosocial factors such as mental health disorders are associated with ECIG use. Our sample identified associations between worry/tense and dual use. In our study, dual use was associated with seven different psychosocial factors including general health, stress/depression, sleep, worry, tense, peers using ECIGs, peers using tobacco, and trying to quit tobacco. This study sought to identify factors associated with ECIG use in the military. 

Our study examined family and peer characteristics which could provide valuable information about additional factors associated with ECIG use. However, in this study, there was not an association between families, friends, and coworkers using tobacco in the ECIG use group. ECIG use, tobacco use, dual use, and nonuse was statistically significant in family, friends, and coworkers using ECIGs.

Deployments had a statistically significant association with ECIG use but did not have a statistically significance in tobacco use or dual use. Surprisingly, there was not a significant association in ECIG use, tobacco use, dual use, or nonuse and being in a combat zone. 

Conclusion

[bookmark: _Hlk16600368]In conclusion, this study identified, measured, and evaluated associations between ECIG use compared to tobacco use, dual use, and nonuse in military members by demographic characteristics, psychosocial factors, and military related factors. 

While there has been a long history of tobacco use in the U.S. military, the military has developed new strategies to reduce the use of ECIGs and tobacco products. The DoD and VA have several tobacco prevention programs These programs provide text messages, apps, podcasts, and classes to assist patients with smoking cessation. 

Over 44% of participants started using ECIGs after joining the military. These results have implications for the DoD and VA. This study adds knowledge to the expanding research and provides insight into the limited and conflicting published research on demographic characteristics, psychosocial factors, and military related factors in the military population using ECIGs. This study provides insight into why some military members use ECIGs; however as new literature emerges; additional gaps should be addressed. Additionally, conducting research on dual use in military members is needed since the rates of dual use was much higher than reported in previous literature.

References

1. Nguyen, Kimberly H (2014) State-specific prevalence of current cigarette smoking and smokeless tobacco use among adults-United States, 2014. MMWR. Morbidity and mortality weekly report 65.
2. Hu SS, Homa DM, Wang T, et al. (2019) Peer Reviewed: State-Specific Patterns of Cigarette Smoking, Smokeless Tobacco Use, and E-Cigarette Use Among Adults-United States, 2016. Preventing chronic disease 16.
3. Centers for Disease Control and Prevention (CDC) (2018) Behavioral Risk Factor Surveillance System Survey Questionnaire. Atlanta, Georgia: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention.
4. Pedersen ER, Naranjo D, Marshall GN (2017) Recruitment and retention of young adult veteran drinkers using Facebook. PLoS One 12: e0172972.
5. Barlas FM, Higgins W, Pflieger JC. et al. (2013) 2011 Health related behaviors survey of active-duty military personnel. ICF INTERNATIONAL INC FAIRFAX VA.
6. Department of Defense, 2015 Health Related Behaviors Survey of Active Duty Military Personnel.
7. Koh HK, Blakey CR, Roper AY, et al. (2014) Healthy People 2020: a report card on the health of the nation. Jama 311: 2475-2476.
8. Jamal A (2016) Current cigarette smoking among adults—United States, 2005-2015. MMWR. Morbidity and mortality weekly report 65.
9. Lopez AA, Toblin RL, Riviere LA, et al. (2018) Correlates of current and heavy smoking among US soldiers returning from combat. Experimental and clinical psychopharmacology 26: 215.
10. Toblin RL, Anderson JA, Riviere LA, et al. (2016) The impact of unit membership on smoking among soldiers. Military medicine 181: 16-20.
11. Wilk JE, Quartana PJ, Clarke-Walper K, et al. (2015) Aggression in US soldiers’ post‐deployment: Associations with combat exposure and PTSD and the moderating role of trait anger. Aggressive behavior 41: 556-565.
12. Adler AB, Adrian AL, Hemphill M, et al. (2017) Professional stress and burnout in US military medical personnel deployed to Afghanistan. Military medicine 182: e1669-e1676.
13. Grier T, Knapik JK, Canada S, et al. (2010) Tobacco use prevalence and factors associated with tobacco use in new US Army personnel. Journal of addictive diseases 29: 284-293.
14. Boyko EJ, Trone DW, Peterson AV, et al. (2015) Longitudinal investigation of smoking initiation and relapse among younger and older US military personnel. American journal of public health 105: 1220-1229.
15. Valentine GW, Hefner K, Jatlow PI, et al. (2018) Impact of e-cigarettes on smoking and related outcomes in veteran smokers with psychiatric comorbidity. Journal of dual diagnosis 14: 2-13.
16. Hefner K, Rosenheck R, Merrel J, et al. (2016) E-cigarette use in veterans seeking mental health and/or substance use services. Journal of dual diagnosis 12: 109-117.
17. Centers for Disease Control and Prevention (2016) Economic Trends in Tobacco.
18. Brown JM, Goodell EMA, Williams J, et al. (2015) Socioecological risk and protective factors for smoking among active-duty US military personnel. Military medicine 183: e231-e239.
19. Adler AB, Adrian AL, Hemphill, et al. (2017) Professional stress and burnout in US military medical personnel deployed to Afghanistan. Military medicine 182: e1669-e1676.
20. Sutfin EL, McCoy TP, Morrell HER, et al. (2013) Electronic cigarette use by college students. Drug and alcohol dependence 131: 214-221.
21. Creamer MR, Wang TW, Babb S, et al. (2019) Tobacco product use and cessation indicators among adults—United States, 2018external icon. MMWR Morb Mortal Wkly Rep 68: 1013-1019.
22. Corne
23. Schoenborn CA, Gindi RM (2015) Electronic cigarette use among adults: United States, 2014. Hyattsville, MD: US Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Health Statistics.
24. Hall MT, Austin R, Do TA, et al. (2017) Perceptions of harm from electronic-cigarette use among a sample of US Navy personnel. Tob Prev Cessation 3: 128.
25. Basaza R, Otieno E, Musinguzi A, et al. (2017) Factors influencing cigarette smoking among soldiers and costs of soldier smoking in the workplace at Kakiri Barracks, Uganda. Tobacco control 26: 330-333.
26. Chin J, Lustik MB, Pflipsen M (2017) Prevalence of Use and Perceptions of Electronic Smoking Devices in a US Army Infantry Division. Military medicine 183: e127-e133.
27. Little MA, Derefinko KJ, Bursac Z, et al. (2015) Prevalence and correlates of tobacco and nicotine containing product use in a sample of United States Air Force trainees. Nicotine & Tobacco Research 18: 416-423.
28. Ajzen I, Albarracin D, Hornik R (2012) Prediction and change of health behavior: Applying the reasoned action approach. Psychology Press.
29. Centers for Disease Control and Prevention. Economic trends in tobacco. (2017).
30. Harlow AF, Stokes A, Brooks DR (2018) Socioeconomic and racial/ethnic differences in e-cigarette uptake among cigarette smokers: longitudinal analysis of the population assessment of tobacco and health (PATH) study. Nicotine & Tobacco Research 21: 1385-1393.
31. Etter JF (2018) Gateway effects and electronic cigarettes. Addiction 113: 1776-1783.
32. Hoffman BR, Sussman S, Unger JB, et al. (2006) Peer influences on adolescent cigarette smoking: a theoretical review of the literature. Substance use & misuse 41: 103-155.
33. Grana R, Benowitz N, Stanton A (2014) Glantz E-cigarettes: a scientific review. Circulation 129: 1972-1986.
34. Goniewicz ML, Knysak J, Gawron M, et al. (2014) Levels of selected carcinogens and toxicants in vapour from electronic cigarettes. Tobacco control 23: 133-139.
35. Defense Manpower Data Center (2019) Survey Comparison: DMDCs 2019 Number of Military and DoD Appropriated Fund (APF) Civilian personnel permanently Assigned by Duty Location and Service/Component (No. DRS-103763-2019-03). Defense Research, Surveys, and Statistics Center Alexandria United States.
36. Faul F, Erdfelder E, Lang AG, et al. (2007) G* Power 3: A flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behavior research methods 39.2: 175-191.
37. Arnold C (2018) Between the Tank and the Coil: Assessing How Metals End Up in E-Cigarette Liquid and Vapor. Environmental health perspectives 126.6: 064002.
38. Kaisar MA, Prasad S, Liles T, et al. (2016) A decade of e-cigarettes: limited research & unresolved safety concerns. Toxicology 365: 67-75.
39. Gmel G, Baggio S, Mohler-Kuo M, et al. (2016) E-cigarette use in young Swiss men: is vaping an effective way of reducing or quitting smoking? Swiss medical weekly 146.0102.
40. Harris PA, Taylor R, Minor BL, et al. (2019) The REDCap consortium: Building an international community of software platform partners. Journal of biomedical informatics 95: 103208.
image1.jpeg




